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Appendix A: Treatment exogeneity

Table 1 contains estimates from regressions linking treatment success (at the
first IVF treatment with embryo implant) to pre-treatment labor market out-
comes, controlling for year-of-treatment and age-at-first-treatment fixed ef-
fects. We find that the estimates attached to the pre-treatment labor market
characteristics are all small and, apart from participation, far from statistically
significant. The F statistics, reported at the bottom, further indicate that the
pre-treatment labor market outcomes together do not predict treatment suc-
cess.

Table 1: Pre-treatment characteristics and treatment success

(1) (2)
Pre-treatment characteristics Success Success

Years of schooling 0.002 0.001
(0.002) (0.002)

Annual earnings (in 100,000 DKK) -0.002 -0.000
(0.003) (0.003)

Sickness benefits -0.010 -0.007
(0.009) (0.010)

Marriage 0.002 -0.003
(0.007) (0.007)

Positive earnings 0.027 0.029
(0.014) (0.015)

Partner’s years of schooling 0.002
(0.002)

Partner’s annual earnings (in 100,000 DKK) -0.002
(0.002)

F-test, pre-treatment labor market characteristics 1.81 1.26
R-squared 0.02 0.02
Observations 18,538 16,689

Notes: The table shows regressions on the probability of success at first IVF treatment.
Column 1 controls for age at first treatment, year of first treatment, and various labor
market characteristics, measured the year before IVF treatment. Column 2 adds controls
for the partner’s pre-treatment earnings and years of schooling. The F-test statistic is a
test statistic for joint significance of labor market variables. Robust standard errors are in
parentheses.
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Appendix B: Some Sensitivity Checks

In Section IV.D, we perform several sensitivity checks to see whether our IVF
treatment effect estimates are subject to a number of biases: omitted variable
bias related to female health factors, sample selection bias related to wages
being observed only for women who work, and sample selection bias related
to the unbalanced nature of our short, medium and long-run samples. Full
results are reported in Table 2 below.

Table 2: Sensitivity Checks

Independent Earnings Pre-treatment Pre-treatment
variable controlling for Earnings education wages Earnings

medical factors
Sample Full Healthy Worker Worker Balanced

sample women sample sample sample
(1) (2) (3) (4) (5)

Panel A: Years 0-1
IVF success -47,196 -46,211 0.009 0.002 -49,114

(1,464) (2,200) (0.041) (1.187) (1,644)
Observations 18,538 7,378 14,022 14,022 13,779

Panel B: Years 2-5
IVF success -8,088 -7,379 0.028 0.363 -10,266

(1,728) (2,667) (0.042) (1.940) (1,954)
Observations 18,436 7,330 12,332 12,332 13,779

Panel C: Years 6-10
IVF success -5,524 -7,953 0.039 2.675 -6,960

(2,434) (3,847) (0.049) (2.442) (2,397)
Observations 13,779 5,228 9,627 9,627 13,779

Baseline mean 223,042 222,041 - - 220,508
Pre-treatment 1,775 -1,270 - - 1,275
effect (1,813) (2,823) - - (2,055)

Notes: Column 1 reruns the reduced form earnings specification (column 2 in Table 2) adding
controls for the following medical factors: number of eggs retrieved, number of embryos
implanted, diagnoses, causes of infertility, type of IVF treatment, and clinic indicators.
Column 2 shows the effect of IVF treatment success on labor earnings for a sample of women
who are not diagnosed with any fertility problem. Columns 3 and 4 show the effect of IVF
treatment success on pre-treatment schooling and pre-treatment earnings (baseline mean).
Column 5 reruns the reduced form earnings specification on a balanced panel of women.
Time period t=0 refers to the year of the (potential) child birth. All regressions control
for age at first IVF treatment, year of first IVF treatment, and pre-treatment education
and earnings (except for the regressions in columns 3 and 4). The baseline mean refers
to the mean of the outcome variable taken over years 1-4 before the year of the first IVF
treatment. The pre-treatment effect refers to the reduced form effect of success at first
IVF treatment on the pre-treatment baseline mean (only shown in the relevant regressions).
Standard errors are in parentheses.
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To be sure that our are wage results are correct and not driven by selective
labor market withdrawal, we have also run our wage regressions on extended
samples including non-working women with zero wages. We run reduced-form
OLS regressions as well as reduced-form Median Quantile regressions. These
results are tabulated in Table 3 and show (not unexpectedly) that the short-
run wage responses are very different from the ones we report in the paper.
We find that the short-run effect of having children on wages turns signifi-
cantly negative, which is consistent with the short-run effect we find on labor
market withdrawal. In the medium and long run, however, the wage responses
are remarkably similar. Because of this similarity, we feel quite certain that
medium and long-run wage results are not driven by sample selection.

Table 3: Reduced-Form Wage Regressions using All Women

Independent Wages Wages Wages
variable (wages>0) (zeros for missings) (median regression)

Panel A: Years 0-1
Success 2.899 -12.277 -5.286

(2.212) (2.185) (0.952)
Observations 14,022 18,538 18,538

Panel B: Years 2-5
Success -8.690 -5.845 -4.428

(1.437) (1.800) (1.252)
Observations 12,332 18,435 18,435

Panel C: Years 6-10
Success -5.348 -5.105 -4.341

(1.861) (2.227) (1.355)
Observations 9,627 13,779 13,779

Notes: Column 1 replicates our main (reduced form) wage regression, where inclusion in
the sample is conditional on observing positive wages. Column 2 shows the reduced form
effect of IVF success on wages where missing wages take the value 0. Column 3 shows
median regression results (with zeros for missing). Time period t=0 refers to the year of the
(potential) child birth. All regressions control for age at first IVF treatment, year of first
IVF treatment, pre-treatment education, and average wages taken over 1 to 4 years before
IVF treatment. Standard errors are in parentheses.

Appendix C: Delayed Fertility of Always Takers

Most IVF treated women end up having children despite a first failed IVF
attempt. We call this delayed fertility. If the impact of having children on
female labor earnings is larger when children are young, delayed fertility will
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affect our fertility effect estimates. To see how this works, we introduce a
simplified three-period version of our fertility model and two groups of women
with different demands for children (or different command over resources). Let
women from group a exert a weaker demand for children; these are women who
would remain childless after a first failed IVF attempt. Such women always
earn Ya in the absence of children. After a successful first treatment, these
women experience an earnings loss Ca in period 1 when children are young,
and ca in periods 2 and 3 when children are older. Let women from group
b exert a stronger demand for children; these are women who would end up
having children in period 2, despite a first failed IVF attempt. Such women
always earn Yb in the absence of children. After a successful first treatment,
they experience an earnings loss Cb in period 1, and cb in periods 2 and 3 when
children are older. After a failed first treatment, such women have a child in
period 2 and experience an earnings loss Cb in period 2 when children are
young, and cb in period 3 when children are older. Let βa and βb represent the
shares of women from group a and b who receive a successful first treatment.
In the context of IV estimation, these two groups represent compliers and
always takers (Imbens and Angrist 1994). If we compare fertility and earnings
differences between successfully and unsuccessfully treated women in period
1, we obtain the first-stage and reduced-form effects in a simplified fertility
model without covariates

E(F1|Z=1)− E(F1|Z=0) = βa + βb,

E(Y1|Z=1)− E(Y1|Z=0) = −βaCa − βbCb.

Combining these two equations gives us the IVF-based IV estimator

λIV1 = − βa
βa + βb

Ca −
βb

βa + βb
Cb = −Ca + βb

βa + βb
[Ca − Cb]

The IV estimator for period 1 captures the effect of having any children on
labor earnings, which is the weighted average of the causal effects in groups a
and b. In a similar spirit, we can construct the IV estimator for periods 2 and
3. Combining the fertility and earnings differences in periods 2 and 3 between
women who were successfully and unsuccessfully treated in period 1, we get
the IVF-based IV estimators

λIV2 = −ca + βb

βa
[Cb − cb],

λIV3 = −ca.
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The IV estimator for period 2 captures the causal effect of interest and a
nuisance parameter, which is the delayed fertility effect of women in group
b who experienced a failed treatment in period 1. Note that the delayed
fertility effect will reduce the earnings of these women relative to those who
were successful in period 1, so the estimated effect of interest is biased towards
zero. The IV estimator in period 3 solves this problem.

More generally, the fertility effect of interest represents a mixture of fertility
and delayed fertility effects on labor earnings. While delayed fertility is a
concern, it will give us conservative fertility estimates that are still informative
about the impact children have on their mothers’ labor earnings.

Appendix D: All IVF and Twin Samples

In this paper we use four different samples in estimation: (i) a sample of
IVF treated women without children (baseline sample); (ii) a sample of IVF
treated women with children; (iii) a sample of successfully treated IVF women
(with at least two embryo implants for the twin strategy); and (iv) a sample of
representative women. Table 4 provides sample means and standard deviations
for a selected number of variables.

Appendix E: Other External Validity Results

Another way to investigate the external validity of our IVF results is to com-
pare labor earnings of women in our primary IVF sample to those of women
in a more representative sample drawn from the full population of women who
had their first born child around the same time as IVF treated women had their
first IVF attempt. Figures 1a and 1b show simple descriptive graphs for aver-
age labor earnings for these two groups of mothers, six years preceding the year
of childbirth, for the year of childbirth, and for ten years following childbirth.
We plot two measures of labor earnings: conditional and unconditional labor
earnings. The conditional earnings measure refers to the year-to-year dummy
parameters in regressions that control for pre-treatment education and age at
having the first child (Figure 1b). The unconditional earnings measure refers
to year-to-year average earnings, regardless of the individual characteristics
(Figure 1a). In terms of unconditional earnings, one can see that before as
well as after childbirth the labor earnings of IVF treated women are consis-
tently higher than those of the representative sample. In terms of conditional
earnings, one can see that the decline in earnings is somewhat sharper among
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the IVF women and the increase in earnings is somewhat steeper in the rep-
resentative sample of women. Nevertheless, both measures of labor earnings
in the IVF and representative samples follow roughly the same pattern before
and after childbirth, which is suggestive that any inherent differences between
these two groups of mothers are probably not the leading cause of any differ-
ences in how they respond to first born children.
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Figure 1: Relationships between (First) Child Birth and Annual Earnings.
Notes: The figures represent unconditional and conditional labor earnings. The uncondi-
tional earnings measure refers to year-to-year averages (Figure 1a). The conditional earnings
measure refers to coefficients from (before and after) OLS regressions on the relationship
between child birth and annual earnings controlling for the year of child birth and age of
having a first child (Figure 1b). We have normalized coefficients to 0 in the year before child
birth. We use the sample of IVF treated women and the sample of representative women
who had their first child between 1995-2005. See text for details.

As an additional check, we run naive OLS regressions of annual labor earn-
ings on having children, age and year fixed effects and years of education using
the two samples of women (ignoring that fertility is endogenous). Results are
reported in Table 5. If any inherent differences between the women with and
without IVF treatment would lead to different labor supply responses to child-
bearing, we expect to find different associations between annual labor earnings
and fertility, measured at the extensive margin. This is not what we observe.
The fertility estimates in the IVF treated sample of women, which are all neg-
ative and statistically significant in the short, medium, and long run, do not
differ much from those found in the sample of representative women. Also the
time series patterns of the fertility estimates are roughly the same. We there-
fore believe that unobserved differences between women with and without IVF
treatment are an unlikely reason for differences in labor supply responses.
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Table 5: External Validity Check: Results from Naive Least Squares Regres-
sions of Annual Labor Earnings on Having Children.

Independent variable Earnings Earnings
Sample IVF sample Representative sample

(1) (2)

Panel A: Years 0-1
Fertility -54,176 -51,226

(1,252) (472)
Observations 184,976 529,017

Panel B: Years 2-5
Fertility -18,475 -23,431

(1351) (498)
Observations 184,354 528,428

Panel C: Years 6-10
Fertility -7,260 -12,157

(1,647) (565)
Observations 170,563 524,511

Notes: Column 1 shows OLS (panel) estimates of the relationship between having a first
child and annual earnings for the sample of IVF treated women. Column 2 shows the
corresponding estimates for the sample of representative women. Time period t=0 refers
to the year of the (potential) child birth. All regressions control for age at first child birth,
year of child birth, and education. Standard errors are clustered at the individual level and
are shown in parentheses.

Appendix F: Other US Twin Studies

We have surveyed three US studies on the impact of children on female labor
market outcomes using twins at first birth as an instrumental variable. We
take annual labor earnings as the main labor market outcome, focus on im-
pact estimates taken from the 1980 (or more recent) Census Public Use Micro
Samples (PUMS), and convert each estimate into percentage point changes in
average annual earnings to facilitate the comparison. Bronars and Grogger
(1994) study the effect of having twins at first birth on the labor earnings of
unwed mothers with children under 18 taken from the 1980 PUMS. On the full
sample, they find that earnings decline 15 percentage points for having a sec-
ond child. Using a sample of mothers with children between 0 to 3 years old,
they find that earnings decline 22 percentage points. Bronars and Grogger also
report estimates when children are older, but only the short-run estimate is
large enough to be statistically significant. Jacobsen, Pearce and Rosenbloom
(1999) also examine the effect of having twins at first birth on the labor earn-
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ings of all mothers (including unwed mothers) with children under 18 in the
1980 PUMS. They report overall impacts as well as short, medium and long-
run impacts. They find an overall decline in average annual labor earnings
of 5 percentage points. When they take the children’s age into account, they
find that annual labor earnings decline 22 percentage points when children are
0 to 2 years old, 8 percentage points when children are 3 to 5 years old, and
4 percentage points when children are 6 to 10 years old. Again, only their
short-run estimate is statistically significantly different from zero. Since they
report only the reduced-form impact of having twins on female labor earnings,
we have rescaled their estimates with the short, medium and long-run first-
stage estimates (which are approximately 0.96, 0.67 and 0.60). Vere (2011)
uses twins at first birth to examine the effect of having two or more children
on the labor earnings of all women who are between 21 and 35 years at the
time of sampling in the 1980, 1990 and 2000 PUMS. He finds that having an
additional second child reduces earnings by 38, 24 and 20 percentage points
using the 1980, 1990 and 2000 PUMS respectively. Because the children in
these samples are younger, on average, Vere finds fertility effect estimates that
are larger than the ones reported in the other two studies.

When we use twins at first birth as instrument for having additional chil-
dren on a representative sample of all Danish women, we find that having
additional children reduces earnings, on average, by 3 percentage points, re-
gardless of the age of the children (not reported). When we take the children’s
age into account, we find that having additional children reduces earnings by
8 percentage points in the short run, 2 percentage points in the medium run,
and 1 percentage point in the long run. Also we find statistically significant
negative fertility effects in the short run, but not in the medium and long
run. Overall, we find that all the fertility effect estimates reported in these
US studies are larger than those obtained in Denmark.
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