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This paper analyzes the effect of immigration on gender gaps in the
labor market. Using an equilibrium structural model for the U.S.
economy, I simulate the importance of two mechanisms: the differential
labor market competition induced by immigration on male and female
workers, and the availability of cheaper child care services. Consistent
with the literature, aggregate effects on gender and participation gaps
are negligible. However, female are more negatively affected by labor
market competition, even though these effects are compensated from
the cheaper-childcare effect. This generates heterogeneity in the effects
along the skill distribution: gender gaps are increased at the bottom of
the distribution and reduced at the top. Human capital adjustments are
also heterogeneous.
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I. Introduction

Over the last half of century, most developed countries observed a surge in large

scale immigration. At the same time, these economies experienced an increas-

ing convergence of female wages and labor force participation towards the levels

observed for males. Yet, gender gaps still remain large, and many governments

undertake policies with the aim of closing them. Understanding the extent and

mechanisms by which immigration can affect gender gaps in the labor market is,

therefore, relevant in order to make governments’ efforts effective.

There are two confronting forces by which immigrants can affect gender gaps.

The first one is the differential increase in labor market competition experienced

by males and females as a consequence of immigration. Given that male and fe-
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male workers have comparative advantage in different occupations, immigration

can have different effects on them depending on who the most direct competitors of

immigrants are. The second mechanism is through the impact of immigration on

the prices of household services such as child care, which (in traditional societies)

reduces the opportunity cost of female labor supply. Importantly, these two mech-

anisms not only influence labor supply decisions and wages contemporaneously,

but they also influence career prospects and incentives to invest in human capital.

In this paper, I investigate the importance of the two mechanisms using a struc-

tural model for the U.S. labor market that can account for them. The structural

model also allows for labor supply and human capital adjustments by natives and

established immigrants. The model allows me to simulate the effect of immigra-

tion on gender gaps over the last half century, quantifying the importance of each

channel. The main findings suggest that while the labor market competition ef-

fects increase gender wage and participation gaps substantially, the availability of

cheaper child care compensates this initially negative effect on average, making

overall aggregate effects negligible. However, there is an important degree of het-

erogeneity in these effects, and while gender gaps are reduced at some points of

the skill distribution, they are substantially increased in others.

Building on the structural framework presented in Llull (2018a), the model

consists of heterogeneous males and females that make yearly discrete decisions

of labor supply and human capital accumulation. Every year, individuals decide

to work in a blue collar or a white collar occupation, to attend school, or to stay

home. These decisions affect the evolution of human capital: attending school

increases education, and working increases occupation-specific experience. Labor

force participation does not only depend on labor market prospects as there are

also heterogeneous preferences for the different alternatives. On top of permanent

and random idiosyncratic differences in preferences, the model takes into account

the effect of preschool children on participation decisions, and accounts for gender-

specific secular trends in preferences for home production.

Workers supply their labor to the market, and an aggregate firm combines blue

collar and white collar skill units with capital equipment and structures to produce

a single output. As noted by Llull (2018a), a relatively simple production function

with these four inputs (two labor inputs and two capital inputs) together with the

endogenous occupation decisions, generates a degree of “imperfect substitutabil-

ity” between natives and immigrants comparable to estimates in the literature,
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such as those in Ottaviano and Peri (2012).1 Importantly, for the same reasons,

the model also endogenously accounts for imperfect substitutability between male

and female workers. Correctly allowing for the imperfect substitutabilities be-

tween male and female and between immigrants and natives is fundamental to

correctly quantify the differential effects of immigration on male and female labor

market prospects.

In equilibrium immigrants change the relative supplies of skills (and hence skill

prices) and are assumed to affect female utility of staying home with preschool

children in an amount that is consistent with other estimates in the literature.

Different scenarios of capital adjustment are considered. As in Llull (2018a), I

start by simulating the two extreme scenarios: no capital reaction (Borjas, 2003),

and no interest rate adjustment (Ottaviano and Peri, 2012). These two extreme

scenarios delimit the bands within which the true effects must lie. However, these

bands are somewhat unsatisfactory, because they are too wide to be informative.

For this reason, in my preferred scenarios I simulate an arguably realistic inter-

mediate case in which I assume a unitary capital supply elasticity, consistent with

perfect-foresight capitalists with log-consumption preferences.

Armed with aggregate data for the period 1967-2018, and parameter estimates

from Llull (2018a), I simulate the counterfactual U.S. economy keeping the share of

immigrants constant to 1967. In particular, I present two types of counterfactuals.

First, I simulate a set of counterfactuals in which I assume that immigration

does not influence childcare costs. These counterfactual scenarios describe the

competition effect. They account for the different competition of immigrants on

male and female workers, affecting relative skill prices and hence labor supply and

human capital decisions. Then, I simulate a second set of counterfactuals in which

I additionally let immigration affect childcare costs. Specifically, in this second

set of counterfactuals I reduce the female home-utility parameter associated to

preschool children (lower opportunity cost of working after childbearing) by an

amount consistent with the estimated effect of immigration in reducing childcare

costs provided by the estimates in Cortés (2008).

Comparing counterfactual simulations with baseline results, I quantify the ef-

fect of immigration on wages and human capital/labor supply decisions for both

1 The estimates from the literature are based on different production functions that explicitly
model natives and immigrants as imperfect substitutes. My model endogenously generates this
result because natives and immigrants with the same education and age endogenously sort into
different occupations. Specialization in different occupations is precisely the argument used in
Peri and Sparber (2009) and Ottaviano and Peri (2012) to justify the need of allowing for imper-
fect substitutability between natives and immigrants. In my model, imperfect substitutability is
generated endogenously, without the need of parameterizing it through a “black box” parameter.
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males and females, and both at the aggregate level and along the native skill

distribution. When only competition effects are accounted for, aggregate female

wages and participation are more negatively affected than male counterparts. On

average, female wages are reduced by around 1.4%, whereas male wages are only

reduced by 0.4%. Participation rates are reduced by 1.6 and 0.6 percentage points

respectively. However, when the effects on childcare costs are accounted for, wage

effects are around 0.8–0.9% for both, and participation effects are around 0.6–0.8

percentage points. Therefore, when both mechanisms are taken into account, the

aggregate effect on gender gaps is negligible.

Analyzing the effects on labor force participation along the native skill distri-

bution, the overall effect is positive for the top 60% of the distribution, closing

the gap in around one percentage point. However, the effect is very negative at

the bottom quartile of the skill distribution, and especially at the bottom decile,

where the participation gap is increased by more than 10 percentage points. This

heterogeneity is also important to analyze the effect on wages. While the gender

gaps on observed wages are negligible throughout the distribution, the gaps in

offered wages are very large. This is so because the strong detachment of women

at the bottom of the distribution reduces their human capital substantially, which

would map into much lower wages had they decided to work.

The differential effects on wages along the native distribution reflect differential

labor supply and human capital adjustments by male and female. The effects on

higher educated male and female are not very different, and, if anything, they lead

to higher participation of females relative to males when the effects of immigration

on childcare costs are accounted for. At lower education levels, a larger fraction

of female reduce their education as a consequence of their (expected) detachment

from the labor market compared to low educated male. At the same time, however,

also a larger fraction of them decide to increase their investment in education as

a result of the lower childcare costs, and hence become both more likely to follow

a white collar career and to become more active in the labor market.

This paper contributes to the growing literature that links gender differences

in the labor market and immigration. Cortés (2008) shows that immigration

affects prices of immigrant-intensive non-traded goods such as household related

services. Using spatial variation and the standard shift-share instrument used

in the immigration literature (e.g., see Card, 2001), she finds that a 10 percent

increase in the share of low-skilled immigrants in the labor force reduces these

prices by 2 percent. This estimate, combined with some estimates of childcare

costs, is the basis for the computation of counterfactual home utility for females
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in the simulations presented below.

Building on that paper, and using a similar source of variation, Cortés and

Tessada (2011) analyze the effect of low-skilled immigration on average hours

supplied by female in the labor market and on the probability that these women

work long hours. These authors find that high skilled women (at the top quartile

and, especially, top decile of the wage distribution) are more likely increase the

number of hours they supply conditional on working, and they are more likely to

work more than 50 hours per week. These effects are smaller and/or insignificant

at the bottom of the distribution. They are also smaller/insignificant for the

extensive margin because labor force participation in this skill segment is already

large. Perhaps the most relevant difference with respect to the current paper is

that, by focusing on the effect of low-skilled immigration, Cortés and Tessada

(2011) abstract, to some extent, from the competition effect. They also abstract

from the human capital adjustments, difficult to capture using spatial variation.

Cortés and Pan (2019) update the results in Cortés and Tessada (2011) and

explore the mechanisms. Their results suggest an important role for job-switching

behavior (within and across occupations, especially for young high-skilled women)

and heterogeneity of effects depending on spousal propensity to work longer hours.

The results below include the occupation adjustment mechanism to the extent that

it is captured by broad occupation groups, but abstracts from within-occupation

job switches and spousal labor supply behavior. Results below suggest that, for

women, these occupation adjustments are particularly important for women who,

in the absence of the observed increase in immigration, would be low educated.

With immigration, these women become more likely to increase their white collar

experience, and also to undertake further education. An important part of these

effects are driven by the higher likelihood of keeping active in the labor market

after childbearing.

Several papers have found similar results for other countries. Using data for

Spain, Farré, González and Ortega (2011) find that female immigration increases

the labor supply of high skilled women, allowing them to return from their mater-

nity leave earlier after childbirth, and to continue working while caring for elderly

dependents. Barone and Mocetti (2011) analyze the case of Italy, for which they

find important effects at the intensive margin for high skilled women but neg-

ligible effects on the labor force participation decision. Cortés and Pan (2013)

analyze the effect of the availability of foreign domestic workers in Hong Kong on

female labor force participation. Exploiting a policy change in 1970s, they find

that the inflow of such domestic helpers increased labor supply of women with
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young children by 10 to 14 percentage points. Forlani, Lodigiani and Mendolicchio

(2015) corroborate the results at the intensive margin for high skilled women us-

ing a cross-country harmonized dataset, and find positive effects at the extensive

margin for low-skilled.

In a series of papers, Furtado and Hock (2010) and Furtado (2015a,b, 2016) go

a step further and analyze whether the availability of cheaper child care increases

fertility. In the different papers, they find that immigrant inflows are associated

with a higher probability of having a child, especially for married and high skilled

women. This rise in childbearing, however, was coupled with an increase in exits

from the labor force. Despite that, it increased the joint probability of having

a child and participating in the labor market, weakening the link between child-

bearing and labor force participation. Using German data, Forlani, Lodigiani and

Mendolicchio (2020) find that higher immigration is associated to an increase in

the probability of having a child, increases the number of hours worked by female,

especially for high skilled women. Posing endogenous growth models, Ehrlich and

Kim (2015) and Ehrlich and Pei (2020) show how fertility and human capital

evolve in origin and destination countries under different immigration policies.

The mechanisms in these models stem from the balanced growth paths in origin

and destination countries under the different policies, and not necessarily from a

direct effect on the availability of childcare. My paper abstracts from endogenous

effects on fertility. If one were to model endogenous childbearing decisions, the

model would be able to embed the mechanisms in Furtado and Hock (2010) and

Furtado (2015a,b, 2016): a potential increase in fertility driven by the reduction

in the expected cost of having children, an increase in exits from the labor force

driven by the competition effects, and an increase in the joint likelihood of having

children and working because the reduction in childcare costs is only materialized

when women work. The model would also generate an adjustment in the human

capital decisions as a result of the changes in fertility. Further extensions would

be needed for the model to account for the mechanisms in Ehrlich and Kim (2015)

and Ehrlich and Pei (2020) because it would require endogenously modeling origin

country decisions of fertility, human capital formation, and migration.

Fewer papers have analyzed the labor market competition channel. Using data

for Spain, Amuedo-Dorantes and de la Rica (2011) find that immigration re-

duces the relative supply of manual intensive tasks of female by twice as much

as it reduces it for males. These authors argue that this could be the result of

stronger competition on females and/or of females in a given occupation having

less job-specific human capital and more education than men. This result is in
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line with the predictions of my model when only the competition effect is taken

into account. Focusing on the nursing sector, Cortés and Pan (2014, 2015) provide

evidence of large displacement effects on native nurses. Edo and Toubal (2017)

show that, in France, a 10% increase in the relative supply of immigrant female

workers lowers relative wages of female workers by 4%. The latter is driven by the

imperfect substitutability between male and female labor in production, which is

also present in my model. These authors model this imperfect substitutability

explicitly through a parameter in the production function. My model endoge-

nously generates it through occupational choice because (native and immigrant)

males and females specialize in different occupations. Overall, these four papers

abstract from both human capital adjustments by natives and abstract from the

potential effects through the availability of cheaper household services. Moreover,

they focus on the direct competition by female immigrants, abstracting from the

effects from male immigration.

Finally, this paper is also related to the literature on general labor market im-

pacts of immigration (see Dustmann, Schönberg and Stuhler, 2016; Peri, 2016;

The National Academy of Sciences, 2017; Fasani, Llull and Tealdi, 2020 for recent

surveys). This literature has generally either focused exclusively on men (Borjas,

2003; Manacorda, Manning and Wadsworth, 2012; Llull, 2018b) or it has provided

results for male and female together (Ottaviano and Peri, 2012; Dustmann, Frat-

tini and Preston, 2013; Dustmann, Schönberg and Stuhler, 2017; Monràs, 2020).

One exception is Llull (2018a), who provides results for male and female. How-

ever, unlike the current paper, these results do not take into account the potential

effect through the prices of childcare. Overall, this literature is uninformative on

the effects on gender gaps.

Over and above analyzing the effects on gender gaps, the current paper also

provides an additional contribution to this strand of the literature. In particular,

it provides simulations for an arguably reasonable intermediate case for capital

adjustment when simulating counterfactuals. The micro literature has focused

on the two extreme assumptions presented in Borjas (2003) —capital does not

adjust— and Ottaviano and Peri (2012) —interest rate does not adjust.2 Borjas

(2013) and Dustmann, Schönberg and Stuhler (2016) formally show the impor-

tance of these assumptions in determining the simulated effects of immigration.

The unit elasticity of capital supply is theoretically appealing because it is in

line with a log-consumption utility for the representative capitalist (often used

2 Some papers in the macro literature have treated physical capital as endogenous (e.g., see
Ehrlich and Pei, 2020)
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in heterogeneous agents macro models, such as Busch, Krueger, Ludwig, Popova

and Iftikhar, 2020), and empirically plausible as it is in the same ballpark as the

back-of-the-envelope value implied by the estimates in Llull (2020b).

The remainder of the paper is organized as follows. Section II provides some

descriptive evidence that correlates immigration and gender wage and participa-

tion gaps. Section III provides an overview of the model, which is mostly based

on Llull (2018a). Section IV discusses the parameterization of the model and its

goodness of fit in and out of sample. Finally Section V presents the results of

counterfactual simulations before concluding in Section VI.

II. Motivating Evidence

Using variation across metropolitan areas, this section illustrates the link be-

tween immigration and gender gaps. Using data from the U.S. Census and Ameri-

can Community Survey (Ruggles et al., 2020) for the years 1960, 1970, 1980, 1990,

2000, 2005-2010, and 2013-2018, I present cross-metro area correlations between

immigration and male-female gaps in wages and labor force participation.3

Figure 1 shows the correlation between native gender gaps and overall immi-

gration controlling for metropolitan area and year fixed effects. Circles indicate

metro area-period observations, and the gray line is the regression line. This

correlation, potentially contaminated by the endogeneity of immigrant decisions,

captures the combination of the competition effect and the cheaper-childcare ef-

fect. For non-college workers, the figure shows no significant slope for both wage

gaps (the regression coefficient is −0.038, and the standard error is 0.053) and

participation gaps (−0.022, s.e. 0.033). For college workers, it shows a positive

and significant slope both for wage (0.103, s.e. 0.042) and participation (0.14,

s.e. 0.027) gaps, which suggests that gender gaps are larger in metro area-periods

where there are more immigrants. As I discuss below, these differences capture a

different set of effects that are difficult to disentangle from spatial correlations.

A small step in this direction is to divide immigrants by education group, which

indirectly can be more related to the competition and childcare-cost-reduction ef-

fects. Controlling for immigration from the cross-groups, own-group correlations

(that is, non-college immigration for non-college natives and college immigration

for college natives) is informative of the competition effect, whereas cross-group

correlations shed light on relative complementarities and, in the case of the corre-

lations of non-college immigration with college native outcomes, the effect through

3 The patterns using state instead of metropolitan area variation are essentially unchanged.
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Figure 1. Spatial Correlation: Gender Gaps and Immigration
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observations in the cell as weights (circle size indicates weight). Immigrant shares include all immigrants
(college and non-college). Represented gaps are male-female gaps, that is, a larger value indicates that
the value for male is larger than the value for female. These gaps are computed for native workers only.
The observation for Alaska-1960 is excluded from the scatters for wages (outlier), but included in the
fitted regression.

the cheaper provision of childcare services.

Figure 2 presents these correlations. Each plot represents the partial correlation

implied by a regression of the corresponding gender gap (participation or wage

gaps) and the shares of low-skilled (non-college) and high-skilled (college) immi-

gration in the metro area-year, controlling for metro area and year fixed effects.

For college workers, immigration of college individuals, controlling for non-college
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Figure 2. Gender Gaps and Skilled vs Unskilled Immigration
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immigration, is associated to larger participation (0.105, s.e. 0.047) and wage (0.2,

s.e. 0.072) gaps. This result suggests that labor market competition induced by

high skilled immigrants is stronger for women than for men, which leads to a lower

labor force participation and lower wages. On the contrary, immigration of low-

skilled workers does not seem to be associated with either of the two gaps (0.056,

s.e. 0.033, and −0.037, s.e. 0.045). This result is not in contradiction with, for

example, Cortés and Tessada (2011), who find that most of the cheaper-childcare

effect occurs through hours worked (as opposed to the extensive margin), because

labor force participation of high skilled women is already large.

Results for non-college workers are also interesting. The correlation of own and

cross immigration with gender participation gaps are insignificant (−0.048, s.e.

0.037, and 0.064, s.e. 0.05). This does not mean that immigration is not correlated

with labor force participation, but rather that the correlation is the same for male
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and female participation. The correlations with wage gaps are significant. A

larger share of immigrants in the low-skilled group is associated with lower gender

wage gaps (−0.218, s.e. 0.068), suggesting that low skilled immigrants pose more

competition on native males than on native females (plausible since low-skilled

immigrants tend to work in blue collar occupations). The cross-correlation is

positive and large (0.348, s.e. 0.122), which suggests a role for complementarities.

Overall, these correlations are informative for the discussion below.4 The dif-

ferential competition effects on males and females are ambiguous, and hard to

disentangle, and while the indirect evidence of the childcare cost channel seems

to suggest this effect is positive but small, it is complicated to extract general

conclusions from these correlations. Moreover, as noted above, these spatial cor-

relations are potentially contaminated by endogeneity of immigrant inflows. The

structural model presented below allows me to overcome these problems.

III. A Labor Market Equilibrium Model for the U.S. Economy

The model economy in this paper closely follows Llull (2018a). In the following

lines, I provide a brief description, and readers can refer to Llull (2018a) for a more

detailed discussion about the justification for the different modeling choices. The

economy consists of a labor market, characterized by cohorts of hand-to-mouth

finitely-lived workers that make yearly decisions on education, occupation, and

participation; a capital market, specified outside of the model (and for which I

make different assumptions for different counterfactuals); and an aggregate firm

that combines the different capital and labor inputs to produce a single output.

Economy-wide aggregate shocks allow for Hicks neutral technological progress

and business cycle fluctuations. Skill-biased technical change is generated by

the evolution of the relative price of equipment in the presence of capital-skill

complementarity (embedded in the observed accumulation of capital equipment

and structures), as in Krusell, Ohanian, Ŕıos-Rull and Violante (2000). Agents

are rational and forward-looking, and they make optimal decisions maximizing

their lifetime discounted utility subject to the information available to them at

each point in time. In equilibrium, skill prices clear the labor market, and interest

rates are assumed to clear the capital market. The immigration process is specified

outside of the model, but it is allowed to endogenously react to the aggregate

conditions in the United States. The design of the different simulations determines

4 In additional specifications, available from the author upon request, I control for the male-
female ratio among immigrants. This ratio is uncorrelated with gender and participation gaps
at all levels, and do not change any of the results presented above.
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the counterfactual size of migration flows, and composition is assumed to be policy

invariant, which is consistent with the evidence provided in Llull (2018a).5

A. Labor supply and human capital decisions

Let a ∈ {16, ..., 65} denote age, and let t denote calendar time.6 Every year,

workers decide on education, occupation, and participation. Immigrants enter the

United states at age ã and start making decisions upon arrival, solving maximiza-

tion problem analogous to that of natives. Individuals are forward-looking and

discount the future by β, the subjective discount factor. They are rational, but

they face uncertainty about future aggregate and idiosyncratic shocks. At time t,

they all share the same information about aggregate conditions, denoted by $t.

Workers are hand-to-mouth, so they consume all their income every period. Their

utility is assumed to be linear in consumption (and additive in other amenities).

The utility parameters associated to the non-working utilities embed an implicit

level of consumption associated to each of these alternatives.

Every year, individuals decide whether to attend school (S), to stay home

(H), or to work in the blue collar (B) or white collar (W ) occupations. Let

dja denote an indicator variable that equals one if the individual chooses j, for

j ∈ J ≡ {B,W, S,H}. These choices are mutually exclusive, so that
∑
J dja = 1.

The state variables include a vector of idiosyncratic observable variables, xa, a vec-

tor of idiosyncratic taste and productivity shocks, εa ≡ (εBa, εWa, εSa, εHa)
′, the

vector of aggregate skill prices rt, and the aggregate information $t. The vector

of observable variables includes gender, indexed by g, immigrant/native status,

indexed by i, the number of years of education Ea, the number of years of experi-

ence in blue-collar and white-collar (U.S.-based) occupations, XBa and XWa, the

number of preschool children na, and, for immigrants, age at entry, ã, and region

of origin `. The set of regions of origin includes Western Countries, Latin Amer-

ica, and Asia/Africa. Age evolves trivially, increasing in one year every period.

Education and experience in each occupation increase by one year every time ed-

ucation or working in the corresponding occupation is respectively selected. The

number of children evolves stochastically, with a process that depends on gender,

age, education, calendar time, and the current number of children.7 The vector

5 In particular, Llull (2018a, Figure 3, p. 1879) shows that while the size of immigrant
inflows correlates with the realizations of the aggregate shock (over the period 1993 to 2007),
the composition follows an aggregate trend that is invariant to these shocks.

6 For a given individual, a and t are colinear. Therefore, in what follows, I use the subscript
a for idiosyncratic variables, whereas t is used to index aggregates.

7 This assumption allows for fertility to adjust to immigration indirectly through the changes
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εa is independently and identically joint-normally distributed with zero mean and

gender-specific variance Σg, given by:

Σg ≡


σ2
Bg ρBWσBgσWg 0 0

ρBWσBgσWg σ2
Wg 0 0

0 0 σ2
Sg 0

0 0 0 σ2
Hg

 . (1)

All other idiosyncratic variables are fixed over time.

When workers decide to supply their labor to occupation j, they are paid a mar-

ket price rjt for each unit of skills they supply. Skill units, denoted by sja(xa, εa),

are specified in a log-linear way, as in Mincer (1974):

lnsja(xa, εja) ≡ (2)

ω0j(g, `) + ω1j(i)Ea + ω2jXBa + ω3jX
2
Ba + ω4jXWa + ω5jX

2
Waω6j(ã− Ea) + εja,

where I define ` ≡ 0 for natives, and I noramlize ω0j(g, 0) ≡ 0 for male.

Workers make optimal decisions to maximize lifetime discounted utility. Let

uj(xa, εja, rt) denote the per-period flow utility. Appealing to Bellman’s princi-

ple, the maximization problem solved by workers in the United States can be

recursively expressed with the following equation:

Va(xa,εa, rt, $t) = (3)

max
{dja}j∈J

dja{uj(xa, εja, rjt) + β E[Va+1(xa+1, εa+1, rt+1, $t+1)|dja, a, xa, $t]},

where E[·] denotes expectation. In the expected continuation value, only children,

idiosyncratic shocks, and future skill prices are unknown, as the other elements

of xa+1 are completely determined by the choice made by the individual. Future

idiosyncratic shocks are unpredictable, xa and dja are sufficient statistics for the

number of children, and $t is, by definition, a sufficient statistic for future ag-

gregate conditions, including rt+1 and $t+1. The alternative-specific flow utilities

are defined as:

uj(xa, εja, rjt) ≡


rjtsja(xa, εja) + ϑBW (g)dHa−1, if j ∈ {B,W},
ϑ0S(g, `) + ϑ1S(g)dSa−1 − τ(Ea) + εSa, if j = S,

ϑ0H(g, `) + ϑ1H(g)na + ϑ2H(g)t+ εHa, if j = H,

(4)

where the tuition function τ(·) is given by τ(Ea) ≡ τ1 1{Ea ≥ 12}+ τ2 1{Ea ≥ 16}.

in education. However, the fertility process is kept policy invariant in the counterfactuals and,
hence, fertility is not allowed to adjust to immigration once we condition on education. In
particular, once education is fixed, fertility is invariant to changes in skill prices or childcare costs.
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This modeling approach includes the most important features to analyze the

effects of immigration on wages taking into account human capital and labor

supply adjustments, as discussed in Llull (2018a). For example, it accounts for

downgrading at arrival, in line with Dustmann, Frattini and Preston (2013), be-

cause the returns to domestic and foreign education and experience differ. It also

generates immigrant assimilation as immigrants accumulate domestic experience,

in the spirit of LaLonde and Topel (1992) but subject to equilibrium competi-

tion as in Albert, Glitz and Llull (2020). All these elements, together with the

dependence of some parameters on the region of origin, determine comparative ad-

vantage of natives and immigrants in different occupations which, as discussed in

Llull (2018a), which ultimately determines the degree of imperfect substitutability

between natives and immigrants.8

The model includes important features that are relevant for the question ad-

dressed in this paper. First, the comparative advantage of males and females

in different occupations endogenously generate imperfect substitutability between

males and females, which ultimately can generate different effects on their labor

market outcomes. It is this imperfect substitutability what generates differential

competition effects on males and females. Furthermore, the home utility param-

eters ϑ1H(g) and ϑ2H(g) embed two important drivers of gender differences. The

first one determines the increase in utility of staying home by males and females

when preschool children are present. This parameter is changed in one set of coun-

terfactual exercises to capture the effect of immigration on the prices of childcare

services. The second one captures secular changes in social norms, capturing the

gradual process of moving away from a society with “traditional” gender roles.

In order to keep the model tractable, I make three simplifications that are worth

mentioning. First, I abstract from endogenously modeling fertility decisions. As

I discuss in the introduction, different papers suggest that immigration has a

positive effect on fertility. While I discuss the implications for the results in more

detail below, broadly speaking an increase in fertility would tend to mitigate

the cheaper-childcare effect. Second, there could be a feedback effect on the

skill composition on immigrant flows. The availability of cheaper childcare could

make migration of high skilled workers more attractive, which could strengthen

the competition effect. Allowing for such adjustments would require modeling

migration decisions, which would make the model unfeasible.9 Finally, I abstract

8 Llull (2020a) allows for knowledge spillovers from immigrant and native high skilled workers
on the different occupations. I abstract from this channel here.

9 See Kennan and Walker (2011) and Lessem (2018) for two dynamic discrete choice mi-
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from modeling the childcare services sector to endogenously generate the childcare-

cost effect within the structure of the model. While this simplification takes out

some internal consistency in the counterfactual simulations in terms of the model,

it is less problematic than the other two because, as I discuss below, the design of

the counterfactual experiments is designed to capture the equilibrium effects on

childcare costs based on empirical estimates in the literature.

B. Aggregate firm problem

The production structure is determined by an aggregate firm that combines blue

collar and white collar labor with equipment capital and structures to produce a

single output. The aggregate firm determines input demands by solving a fairly

standard static profit maximization problem. Let SBt and SWt denote the to-

tal amount of aggregate skill units supplied by workers in blue collar and white

collar occupations. Let KEt and KSt respectively denote equipment capital and

structures. Let zt denote a Hicks-neutral productivity shock. The aggregate firm

produces output Yt using the following production technology:

Yt = ztK
ψ
St

{
αSρBt + (1− α) [θSγWt + (1− θ)Kγ

Et]
ρ
γ

} 1−ψ
ρ
. (5)

The aggregate shock process is given by:

∆ ln zt+1 = φ0 + φ1∆ ln zt + ζt, ζt ∼ i.i.d. N (0, σ2
z). (6)

This production function allows for imperfect substitutability between males

and females (and between natives and immigrants), which is crucial to correctly

identify the competition effect. This imperfect substitutability is endogenously

generated by the imperfect substitutability between the blue collar and white

collar labor inputs and the different (endogenous) propensity of males and females

(and natives and immigrants) to work in the different occupations.10 Furthermore,

the production function accounts for skill-biased technical change embedded in the

exogenous fall in the relative prices of equipment capital together with capital-skill

complementarity, as in Krusell, Ohanian, Ŕıos-Rull and Violante (2000).

The cost function for the aggregate firm consists of the aggregate wage bill,

rBtSBt+rWtSWt, and the aggregate return to capital, rEtKEt+rStKSt. The input

croeconometric models of migration decisions, and Ehrlich and Kim (2015) and Ehrlich and Pei
(2020) for (macro) endogenous growth models with human capital formation, and endogenous
fertility and migration decisions.

10 Llull (2018a) shows this production function endogenously generates imperfect substi-
tutability levels between natives and immigrants similar to those encountered in the literature
(e.g. Ottaviano and Peri, 2012) as a result of the endogenous propensity of natives and immi-
grants to work in different occupations.
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demands are given by the first order conditions on the maximization problem, and

equalize rental prices (rBt, rWt, rEt, rSt)
′ to the vector of marginal productivities

for each of the inputs.

C. Expectations about future aggregate variables

Given the presence of idiosyncratic and aggregate shocks, solving for the rational

expectations equilibrium is unfeasible because it requires incorporating the entire

distribution of idiosyncratic variables in the state (e.g., see Krusell and Smith,

1998; Lee and Wolpin, 2006; Llull, 2018a, 2020a). Alternatively, I assume that

there are quasi-sufficient statistics that summarize most of the relevant informa-

tion to predict them without the need. In particular, following Lee and Wolpin

(2006) and especially Llull (2018a), I assume that skill and capital prices in the

United States are well approximated by:

∆ ln rjt+1 = η0j + η1j∆ ln rjt + η2j∆ ln zt+1, for j ∈ {B,W}. (7)

This approximation implies that $t only includes the relevant skill prices and the

current realization of the aggregate shock. The coefficients {η0j, η1j, η2j}j∈{B,W}
are not fundamental parameters of the model. Instead, they are part of the model

solution. As such, they are implicit functions of the fundamental parameters.

Llull (2018a) shows that, for blue collar and white collar wages, this process

can explain 99.9% of the variation in skill prices. This result, however, does not

imply perfect foresight, as zt+1 is unknown at time t. Indeed, Llull (2018a) obtains

that, with the information available at t, individuals are only estimated to predict

around 22% of the t+ 1 variation in skill prices.

D. Equilibrium

The market structure of this economy is as follows. The labor supply is given

by the optimal solution to the worker’s problem in each period and by the opti-

mal migration decisions (specified outside of the model). The supply of assets is

determined by the unspecified optimal decisions of capitalists. Factor demands

are determined by the first order conditions of the firm’s problem, which equal-

ize prices to marginal products. The labor market clears, providing a job to all

workers willing to work at the offered skill price. The equilibrium is given by the

skill prices and capital prices that equalize supply and demand. Individuals form

expectations about future skill and asset prices using the vectors {η0j, η1j}j∈{B,W}
such that they make prediction errors equal to zero in expectation given (7).
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Figure 3. Goodness of Fit: Aggregates
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Note: Lines in the top two plots represent aggregate data and predicted counterparts from the model.
The data are obtained from the Bureau of Economic Analysis. Lines in the remaining plots represent
averages of individual outcomes. Data averages are obtained from the the March Supplements of the
CPS. These averages are computed for individuals aged 25 to 54 years.

IV. Parameterization and Model Fit

Given that the model is equivalent to Llull (2018a), I borrow parameter values

from that paper. Those parameters are obtained for an estimation period of

1967-2007. In the current paper, I use data until 2018. Even though Llull (2018a)

provides a battery of checks for in- and out-of-sample fit, and further validation

exercises for the model, in this section I provide additional evidence in the same

line, showing the goodness of the model in fitting different outcomes after 2007.

In all the simulations, including the baseline, the expectation parameters are “re-

estimated” as a part of the solution of the problem.11

Figure 3 shows the goodness of the model in fitting a set of relevant aggregates.12

In particular, the figure shows the model fit of average log hourly wages, labor

force participation rate, years of education, and the share of workers in blue collar

11 The parameters of the aggregate shock process, however, are fundamental parameters of
the model and, hence, are not re-estimated.

12 All results presented in this paper are obtained for individuals aged 25-54 years.
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Figure 4. Goodness of Fit: Wage Distributions
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Note: The figure represents observed wage distributions for male and female aged 16 to 64 years. Data
are obtained from the March Supplements of the CPS. Data distribution is computed using sampling
weights, and the simulated distribution weighs individual simulations by cohort sizes.

jobs, separately for male and female. As shown in the figure, the model does

a good job in predicting in- and out-of-sample in several dimensions. Wages,

occupation choices, and participation rates are very well fit for women. For these

three aggregates, the model also correctly fits the levels for males, even though it

predicts slightly growing trends for the three variables, while in reality, they are

stable or, if anything, slightly decreasing. Years of education for male are also

well predicted by the model. In the case of female, the trend is also accurately

predicted (including the differential trend between male and female), but the

level is off by half a year. As discussed in Llull (2018a), this is likely the result

of the simplicity in the modeling of family and fertility decisions (Llull, 2018a,

Footnote 25, p. 1875). While this might be a caveat for the research question

addressed in this paper, the good fit of the (absolute and relative) trends suggests

that counterfactuals are unlikely to be contaminated by this level effect. Out-of-

sample, the model does a similar job in predicting the different aggregates, except,

maybe, that wages start to grow a few years earlier in the model compared to the

data after the Great Recession (2010 instead of 2014).

Given that a set of the results presented below analyze the effects along the

native wage distribution (as of 2018), it is also useful to check whether the model

can fit the wage distributions observed in the data. Figure 4 shows the goodness

of the model in fitting them. The figure plots the estimated densities (in the data

and in the simulations) of log hourly wages for male and female in year 2018. As

apparent from the figure, the model does a reasonable job in predicting them. For

females, the distribution is very well fit, with a slight under-prediction at both

tails. For males, the top tail is well fit, but wages are, to some extent, over-

estimated at the bottom tail. As a result, as shown in Figure 3, average wages are
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also slightly over-estimated for males at the end of the sample. Overall, however,

the ballpark of wage inequality is well captured by the model for both genders.

V. Counterfactual Simulations

This section provides the main results from the paper, obtained from counter-

factual simulations produced by the estimated model. I start by describing the

nature of the counterfactual exercises. Following Llull (2018a), in all simulations I

evaluate an economy in which, after 1967, immigration is only allowed to replenish

immigrant cohorts in order to keep the share of immigrants in the population of

working-age constant to 1967 levels. The competition effect is evaluated through

a set of counterfactual simulations that allow for different adjustments for capital.

Then, I evaluate the overall effect adjusting women’s utility of staying at home

when they have preschool children, ϑ1H , to match the effect of immigration on

the cost of childcare.

A. Description of the counterfactual scenarios

All counterfactual scenarios keep the share of immigrants constant to the level

of 1967, which is 5.1%. As in Llull (2018a), the distribution of characteristics

of immigrants is assumed to be policy invariant, consistent with the evidence

presented there (see Footnote 5 above for more details). All results presented

below are for the population of individuals aged 25 to 54 years. All other elements

of the model are kept as in the baseline, except in the fourth counterfactual, in

which I also adjust the parameter ϑ1H for female.

The first three scenarios make alternative assumptions about the counterfactual

evolution of capital. The first scenario is the extreme case of no capital reaction,

as in Borjas (2003). In this scenario, the stocks of both structures and equipment

capital are assumed to be as in the data. The second counterfactual makes the

other extreme assumption: no reaction reaction of the return to capital, consistent

with an open small economy with capital adjusting immediately, as in Ottaviano

and Peri (2012). In this second extreme scenario, the implied returns to structures

and equipment capital are kept as in the baseline, and the stocks of the two types

of capital adjust accordingly. Because, in reality, the United States is a large

economy that is likely to have a key influence on world interest rates, I simulate

a third scenario, which is an intermediate one.

Suppose that the returns to structures, rSt, correspond to the risk-free interest

rate (net of depreciation), and that difference between this interest rate and the

gross return to equipment capital, rEt − rSt, captures differential depreciation
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plus the (exogenous) relative price of equipment capital. Following Borjas (2013),

and Dustmann, Schönberg and Stuhler (2016), suppose that capital is supplied

according to the following (reduced form) inverse supply function:

rSt = κt(KSt +KEt)
λ, (8)

where λ is the inverse elasticity of capital supply, and κt is a period-specific de-

mand shifter. The relative supply of structures versus equipment is determined

by a no-arbitrage condition. The two extreme scenarios correspond to λ =∞ (no

capital reaction) and λ = 0 (no interest rate reaction).

In the intermediate scenario, I assume λ = 1, which is consistent with the macro

literature and in the ballpark of the back-of-the-envelope calculations based on

the estimates in Llull (2020b). This choice is motivated by the following sim-

plistic argument. Suppose capital is supplied domestically by a representative

capitalist that solves a fairly standard consumption and savings decision problem.

Suppose that the flow utility of this capitalist is represented by log consumption,

often assumed in macro models such as Busch, Krueger, Ludwig, Popova and

Iftikhar (2020). Such utility implies an intertemporal elasticity of substitution

equal one. By definition, the intertemporal elasticity of substitution indicates the

percent variation in next period’s consumption when interest rates are changed

by one percentage point. To make the back-of-the envelope calculation simple,

suppose that the individual expects the interest rates to be constant. In this

context, the individual would have constant consumption growth rate equal given

by Ct+1/Ct = β(1 + r), where C denotes consumption and r denotes the interest

rate. Implementing standard transversality conditions, the solution to this prob-

lem also involves Kt+1/Kt = β(1 + r), where K denotes the stock of capital. By

observation, the elasticity of capital supply in this expression (i.e. the elasticity

of Kt+1 with respect to r) equals one, as in (8) when λ = 1.

In order to implement this counterfactual, I do the following exercise. First,

I recover κt in the baseline economy as the ratio κt = rSt/(KSt + KEt). Sec-

ond, I recover the baseline difference between structures and equipment capital

δt ≡ rEt − rSt. Armed with these two sequences of nuisance parameters, I substi-

tute the capital supply into the capital demands to obtain the capital stocks for

every given value of the skill prices. Given the functional form for the production

function, this last step needs to be done numerically.

These three scenarios quantify the competition effect. For the fourth coun-

terfactual, which analyzes the cheaper-childcare effect, I take the intermediate

scenario for capital as a benchmark. Then, I adjust ϑ1H for female to account
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for the effect of immigration on the prices of childcare. Cortés (2008) finds that

a 10% increase in immigration reduces the price of household services (including

childcare) in about 2%. Assuming a baseline annual full-time daycare cost of

12,000US$, I compute how much female “gain” by staying at home and saving

the childcare cost when they have preschool children in baseline and counterfac-

tual scenarios.13 More specifically, in the fourth counterfactual, I increase ϑ1H for

female by 0.002×12, 000×%∆immigration. In other words, in the absence of the

observed increase in immigration, child care would be more costly, and hence, the

utility of staying home when having young children, relative to working, would be

larger. Thus, this counterfactual simulates how more attractive it would become

for women with preschool children to stay home (or how less attractive it would

be to work full-time) since the childcare cost would be more expensive relative to

the baseline.

There are a few additional aspects that one could take into account. First, ex-

plicitly modeling the childcare sector would provide an internally consistent effect

of immigration on childcare services. However, this extension of the model would

be computationally unfeasible without simplifying other aspects of the model.

Moreover, while the estimates in Cortés (2008) exploit spatial variation, such ex-

tension would only exploit time series variation at the U.S. level, and unless all rel-

evant aspects that can affect the evolution of prices in this market were accounted

for, it is unclear that this extension would provide a more accurate measurement

of the effect of immigration on childcare prices. Second, as gender roles change,

one could expect that a progressive part of the burden of childcare is absorbed by

men. At the extensive margin, though, there is little evidence of adjustments of

male participation to paternity. Since I focus on extensive margin labor supply

decisions, this counterfactual only changes the utility of women, holding constant

the parameters for male. In a model of the intensive margin of participation,

however, it would be very important to internalize the progressive effect of the

childcare mechanism on males’ participation as well. Third, as discussed above, it

would be interesting to model the effects of immigration on fertility decisions, but

once again, that would be unfeasible without simplifying other important aspects

of the model. Finally, another interesting analysis that one could perform is a set

of simulations allowing only high-skilled (or only low-skilled) immigration. The

current framework would have two caveats in order to undertake such analysis.

First, the literature does not provide elasticities of childcare services to the im-

13 Different estimates of average rates for different childcare options in different states are
available at http://www.care.com and http://www.childcareaware.org.
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migration of high skilled. One could assume they are zero, but that would be

too extreme: qualified teachers can enhance the provision of formal child care,

and, additionally, high skilled immigrants often downgrade at entry, supplying

labor in sectors for which they are overqualified, such as babysitting. Second, the

current model abstracts from knowledge spillovers from high skilled immigrants,

which is an important mechanism in order to fully understand the consequences

of skill-biased immigration policies, as discussed in Llull (2020a).

B. Wages, skill prices, and labor force participation

The direct effect of immigration on wages occurs through the changes in skill

prices. Figure 5 shows the effect of immigration on blue collar and white collar

skill prices under the four counterfactual scenarios. The returns to the two types

of skills is nearly unaffected if counterfactual interest rates are assumed to stay as

in the baseline. As noted by Borjas (2013), this result is built into the assumption

of a constant returns to scale production function. Likewise, the effect is much

larger under the no-capital reaction, a scenario that is equally unrealistic given

that we are reducing the labor supply by over a 10 percent. In the more realistic

intermediate scenario, as expected, the effect lies between the two extreme cases.

Interestingly, blue and white collar skill prices are reduced by a similar amount

as immigrants enter the United States, reaching a maximum of about one percent

by 2018, whether or not the childcare cost is allowed to adjust.

The effects on skill prices only tell us a part of the story regarding the effects

of immigration on native wages and gender wage gaps. The overall effect is the

combination of these effects on skill prices with labor supply and human capital

adjustments by native workers. The two plots at the top panel of Figure 6 show

the wage effects on native male and female workers respectively. Focusing on the

intermediate adjustment counterfactuals (without childcare cost adjustment), the

figure shows that competition effects are stronger for females than they are for

males. In particular, in equilibrium, native male wages are barely affected, whereas

the effect is stronger for females (about 1.4%). As I discuss below, this stronger

effect on females is partly the result of a reduction in labor force participation,

which maps into a slower accumulation of experience (even though it also makes

self-selection into work more positive). Once child care costs are allowed to adjust,

however, these gender differences are arbitraged out, and the overall effect on

wages is roughly one percent both for males and females. The similar results for

male and female workers suggest that the effects of immigration on gender wage
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Figure 5. The Effect of Immigration on Skill Prices
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Note: The figure represents the difference between baseline and counterfactual skill prices under the
four counterfactual scenarios explained in the text and indicated by the legend.

gaps are negligible on average.14

The two plots in the bottom panel of Figure 6 show the effects on labor force

participation (extensive margin) under the different scenarios for native male and

female respectively. The left panel shows that, for males, participation rates are

reduced in about one percentage point, mostly driven by competition (i.e. this

effect is not changed when childcare costs are allowed to adjust, which is to a large

extent mechanical, since the home utility of males is not adjusted in the childcare

cost counterfactual). For females, the competition effect reduces participation

by almost two percentage points (twice as much as for males), but this is to a

large extent compensated by the reduction in childcare costs. Overall, the average

participation rates of male and female are reduced by a similar amount, slightly

below one percentage point, which, as in the case of wages, seems to imply that

the effect of immigration on gender gaps is negligible.

Different papers in the literature, discussed above, find that the most prevalent

effects of immigration on labor force participation are on the intensive margin

for high skilled women, and they only find small and often insignificant effects

on the extensive margin, even for high skilled. These papers, however, do not

allow to distinguish between competition effects and the effects through cheaper

childcare services. The results from Figure 6 indicate that the average effects at

the extensive margin are negligible mainly because the stronger competition effects

suffered by female are compensated by the positive effect through the availability

14 Figure 6 also shows the results for the more extreme scenarios, which provide wide bands
for the effects. In the remaining figures, I focus on the third and fourth counterfactuals, which
assume an intermediate capital reaction respectively without and with childcare costs adjust-
ments due to immigration. Results from the extreme counterfactuals are available from the
author upon request.
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Figure 6. Effects of Immigration on Native Wages and Participation
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Note: The figure represents the difference between baseline and counterfactual average wages and labor
force participation rates for native males and females under the four counterfactual scenarios explained
in the text and indicated by the legend. Plotted lines represent average effects for natives aged 25–54.

of cheaper childcare services.

Even though Figure 6 suggests no effects on gender gaps on average, these ef-

fects might be heterogeneous across different workers. To investigate this potential

heterogeneity, Figure 7 presents the results along the native skill distribution. In

particular, the figure takes all simulated native males and females in 2018 (of ages

25–54) who work in at least one of the counterfactual scenarios. For them, it

computes the offered wage distributions by gender in the baseline simulation as

the distribution of either the observed wages, for those who work, or the largest of

the two offered wages if they do not work. This offered wage distribution provides

a measurement of the skill distribution. Dividing the sample of simulated individ-

uals in 20 quantiles, the figure plots, for each of them, the average change in labor

force participation decisions and offered wages (for all the relevant workers), and in

realized wages (for those who work in both baseline and counterfactual scenarios).

As apparent from the top panel, labor force participation adjustments to not

occur uniformly along the skill distribution. In the absence of childcare cost

adjustments, participation of both males and females above the median is essen-

tially unaffected. On the other hand, it is progressively reduced at the bottom of
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Figure 7. Effects on Wages and Participation along the Skill Distribution

A. Participation, native male
-8

-6
-4

-2
 0

 2

 0  20  40  60  80  100

L
og

 p
oi

nt
s 

di
ff

er
en

ce

Percentile

  Intermediate reaction (λ=1), realized
  Childcare cost adjustment, realized

B. Participation, native female

-8
-6

-4
-2

 0
 2

 0  20  40  60  80  100

L
og

 p
oi

nt
s 

di
ff

er
en

ce

Percentile

  Intermediate reaction (λ=1), realized
  Childcare cost adjustment, realized

C. Wages, native male

-0
.1

5
-0

.1
-0

.0
5

 0
 0

.0
5

 0  20  40  60  80  100

L
og

 p
oi

nt
s 

di
ff

er
en

ce

Percentile

  Intermediate reaction (λ=1), realized
  Intermediate reaction (λ=1), offered
  Childcare cost adjustment, realized
  Childcare cost adjustment, offered

D. Wages, native female

-0
.1

5
-0

.1
-0

.0
5

 0
 0

.0
5

 0  20  40  60  80  100

L
og

 p
oi

nt
s 

di
ff

er
en

ce

Percentile

  Intermediate reaction (λ=1), realized
  Intermediate reaction (λ=1), offered
  Childcare cost adjustment, realized
  Childcare cost adjustment, offered

Note: The figure represents the difference between baseline and counterfactual average labor force
participation rates for males and females under the two counterfactual scenarios explained in the text
and indicated by the legend. For each percentile, average wages and participation rates in counterfactuals
are compared to baseline counterparts. The plotted lines represent effects for individuals aged 25–54.

the distribution, especially below the bottom 20th percentile, and especially for

women. On this part of the female skill distribution it reaches a decrease of about

17 percentage points at the bottom 5 percent of the distribution.15 Then, the

childcare cost adjustment effect, which is largely homogeneous along the native

female skill distribution, shifts the curve up by about one percentage point. As a

result, immigration reduces gender participation gaps at the top of the skill dis-

tribution and increases them substantially at the bottom, even though on average

we do not observe a significant effect. Hence, the availability of cheaper childcare

reduces participation gender gaps at the top, but the competition effect, which

is stronger for female, dominates at the bottom of the distribution, increasing

gender participation gaps substantially.

These effects on participation have important consequences for wages. The

bottom panel of Figure 7 shows wage effects along the skill distribution, on both

realized and offered wages. Looking at realized wages, the differences between

males and females along the skill distributions are not substantial. This is in line

15 The scale of the graph is cut at 8 percentage points for a better visualization.
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with the descriptive evidence in Section II. However, as noted in Llull (2018a), a

comparison of realized wages in different scenarios leads to a biased picture of the

effects on wages because of self-selection into work. If immigration has stronger

effects on participation at the bottom of the female skill distribution, it is natural

that the biases are larger there. This is what the simulated effects on wage offers

show: the effect on female wages at the bottom of the distribution are much

stronger, mainly as a result of the lack of accumulation of human capital. At the

bottom fifth percentile, the effect reaches 0.14 log points, which compare to 0.04

log points on males. Therefore, as it occurred with participation, immigration

increases gender wage gaps among the lowest skilled, especially through its effect

on participation. On the contrary, at the very top of the skill distribution, the

wage gains of female are marginally larger than those for male, marginally reducing

wage gaps at the top.

C. Human capital adjustments

Given that skill prices of both occupations are affected by a similar extent, the

effects on wage and participation gender gaps are mainly driven by differences in

the accumulation of human capital. This section analyzes how male and female

natives differently adjusted their education, experience, and occupation choices.

I first focus on education. As noted in Llull (2018a), while some natives increase

their education in response to the specialization of immigrants in blue collar occu-

pations, other individuals reduce their education as a result of the lower expected

return (because of lower expected wages and labor market detachment). Given

the results for labor force participation presented above, it is natural to antici-

pate that male and female adjust differently along these margins. Figure 8 shows

these differences. The top panel shows how male and female of different (before-

immigration, that is, counterfactual) education levels adjust their education. In

particular, it shows the proportion of individuals increasing education, and the

proportion that reduces it. As evident from the figure, individuals who already

obtain some college education in the absence the observed increase in immigra-

tion often reduce their education. This is so because these individuals expect to

work with a very high probability, and therefore, the main dominating effect is

competition (i.e. lower wages, which maps into lower returns to education rel-

ative to the policy invariant costs). Individuals with high school education, on

the contrary, increase their education more frequently. For these individuals, the

larger probability of switching to a white collar career dominates. Looking at the

bottom panel, which indicates the number of years that they adjust in each case,
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Figure 8. Effects on Education
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Note: The figure represents the difference between baseline and counterfactual education for males and
females under the two counterfactual scenarios explained in the text and indicated by the legend. The
top panel represents the proportion of individuals changing education (increasing and decreasing as
indicated by the legend). The bottom panel represents the change in average years of education of the
group (unconditional, conditional on increasing, and conditional on decreasing). The horizontal axis
indicates the education level in the counterfactual, that is, in the absence of immigration. The plotted
lines represent effects for individuals aged 25–54.

we can see that the increases are consistent to obtaining a college degree in most

of the cases.

Importantly for this paper, the results are very different by gender. For males,

the proportion of individuals that increase education is not as large as it is for

female. Given that participation rates of male are much larger (and the effects of

immigration on participation smaller), the main motivation to adjust is the change

in the probability of following a white collar career. This motivates around 3 per-

cent of otherwise high school dropout workers to undertake (mostly) a college ed-

ucation. The effect on individuals with some college, though, is somewhat larger,

which leads to a net cancellation. For females, on the contrary, the probability

of increasing education when they are low educated is much larger, especially

when childcare cost adjustments are taken into account. This is so because the

probability of detaching from the labor market when they have children is lower,

which increases expected returns substantially. The competition effects on other-
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Figure 9. Effects on Occcation
A. Change in the relative experience
in each occupation, male
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Note: The figure represents the proportion of individuals that increase and reduce their ratio of blue
collar experience relative to overall experience between baseline and counterfactual simulations for males
and females. TThe horizontal axis indicates the education level in the counterfactual, that is, in the
absence of immigration. The plotted lines represent effects for individuals aged 25–54.

wise higher educated, on the contrary, are not very different to those on males.

Therefore, immigration seems to have an overall positive effect on the education

gap, especially driven by childcare cost adjustments.

Figure 9 shows how male and female adjusted their career paths conditional on

counterfactual education (that is, education in the absence the observed increase

in immigration). As apparent from the figure, there are important differences

between males and females. Across all education levels, around 6% of males had

(with immigration) a larger proportion of their experience bundle composed of

white collar experience because of immigration. On the contrary, the proportion

of those with relative increases in blue collar experience are more important among

otherwise highly educated, most likely in coincidence with those who decided to

reduce their education. For females, the adjustment patters are very different.

Among the women who would have less than college education in the absence of

the observed increase in immigration, a large fraction of them (going up to 9%

for those with 10 years of education when childcare costs are taken into account)

increase their white collar experience. This pattern mimics again the observed

patterns in education decisions. On the contrary, unlike for male, the amount

of them who increase and reduce white collar experience is similar among those

otherwise college education. A possible interpretation has to do with their outside

options: while male that decide to reduce their investment in education becomes

more likely to work in blue collar, female becomes more likely to drop out from

the labor market.

Figure 10 analyzes how the accumulation of overall experience is affected by

the effects on labor force participation. Once again, the adjustments by male
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Figure 10. Effects on Work Experience
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Note: The figure represents the difference between baseline and counterfactual education for males and
females under the two counterfactual scenarios explained in the text and indicated by the legend. The
top panel represents the proportion of individuals changing work experience (increasing and decreasing
as indicated by the legend). The bottom panel represents the change in average years of work experience
of the group (unconditional, conditional on increasing, and conditional on decreasing). The horizontal
axis indicates the education level in the counterfactual, that is, in the absence of immigration. The
plotted lines represent effects for individuals aged 25–54.

and female are very different. For males, 12 percent of the lowest educated and

8–9 percent of the highest educated (Panel A) eventually spend, on average, two

additional years (Panel C) not working compared to the case in the absence of

the observed increase in immigration. A smaller fraction (1–2 percent) increase

their participation, by roughly 2–3 years on average. For females, the situation

is very different across ages, and also depending on the counterfactual scenario.

When childcare costs are not taken into account, their reduction of labor force

participation is way more dramatic. In this scenario, 6–9 percent of women across

all ages reduce their labor market attachment, but at lower ages they do by

as much as 15 years, which is essentially the difference between being active or

inactive during their whole career. This important drop explains the large effects

on wages at the bottom of the distribution. When childcare costs are allowed to

adjust, this proportion is mitigated, especially for higher education. Importantly,

a much larger proportion of women increase their labor market participation, on
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average by about 5 years.

In sum, the differential human capital and labor supply adjustments explain

the different effects of immigration on gender gaps at different points of the dis-

tribution. The effects on the higher educated males and females are not very

different, and, if anything, lead to a higher participation of females relative to

males when the effects on childcare costs are accounted for. At lower education

levels, the effects are more dramatic for (some) females given their lower labor

market attachment. The negative effects, however, are concentrated on a fraction

of women who decide to detach from the labor market. A similarly large fraction

become more attached to the labor market (to a large extent as a result of the

lower childcare costs), increase their education substantially, and is more likely to

pursue a white collar career as a result of immigration.

VI. Conclusions

This paper analyzes the effect of immigration on gender gaps in the labor mar-

ket. Building on Llull (2018a), I use a structural model that takes into account

human capital and labor supply adjustments by natives to simulate the role of two

mechanisms in affecting gender gaps: labor market competition and the availabil-

ity of cheaper childcare services. Consistent with the literature, aggregate effects

of immigration on wage and (extensive margin) participation gaps are negligible.

However, the distinction between the two effects is important to understand differ-

ential heterogeneity in the effects for male and female. Female are more severely

affected by labor market competition effects, especially at the bottom of the skill

distribution. The cheaper-childcare effects, on the other hand, are homogeneously

benefiting women along the skill distribution. As a result, gender gaps at the top

of the skill distribution are reduced, whereas they are substantially increased at

the bottom, especially for labor force participation. The effects on women’s ed-

ucation are also heterogeneous. Among women that would be low educated in

the absence of the observed increase in immigration some increase their education

substantially and pursue an active white collar career, as a result of the avail-

ability of cheaper childcare services, whereas others decrease it and detach from

the labor market completely as a result of the stronger competition. These results

highlight the importance of separating competition effects from those on childcare

cost, and of accounting for human capital and labor supply adjustments.

The analysis above makes some simplifications with the aim of tractability.

In particular, the model abstracts from endogenous effects on fertility and skill

composition of immigrants, and from explicitly modeling the market of childcare
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services. Understanding how these mechanisms can affect the conclusions of this

paper is left for future research.
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