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Abstract 

The researchers use restricted natality microdata covering the universe of U.S. births for 
2015-2021 and California births from 2015 to August 2022 to examine the childbearing 
response to the COVID-19 pandemic. Although fertility rates declined in 2020, these 
declines appear to reflect reductions in travel to the U.S. Childbearing in the U.S. among 
foreign-born mothers declined immediately after lockdowns began—nine months too soon 
to reflect the pandemic’s effects on conceptions. The authors also find that the COVID 
pandemic resulted in a small “baby bump” among U.S.-born mothers. The 2021 baby bump 
is the first major reversal in declining U.S. fertility rates since 2007 and was most 
pronounced for first births and women under age 25, which suggests the pandemic led 
some women to start their families earlier. Above age 25, the baby bump was also 
pronounced for women ages 30-34 and women with a college education, who were more 
likely to benefit from working from home. The data for California track the U.S. data closely 
and suggest that U.S. births remained elevated through the third quarter of 2022. 
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I. Introduction

Between 2007 and 2020, the U.S. total fertility rate (TFR), a measure of the average

number of children expected over a woman’s lifetime, declined from 2.1 to 1.6 (Hamilton et al.,

2021), setting new records for historic lows and prompting widespread concerns about the future

of the American family, the strength of the labor force, and the solvency of public programs that

rely on the contributions of younger generations.

The COVID-19 pandemic and skyrocketing unemployment rates served to heighten these

concerns. Based on over a century of research describing the procyclicality of fertility (Yule,

1906; Andorka 1978; Sobotka et al. 2011; Currie and Schwandt 2014), economists forecasted the

pandemic would cause a dramatic baby bust—a missing 300,000 to 500,000 children (Kearney

& Levine 2020a, 2020b). By early 2021, data from the Centers for Disease Control appeared to

confirm the start of this baby bust (Hamilton et al., 2022) and were widely reported. The New

York Times noted that “The U.S. Birthrate Has Dropped Again. The Pandemic May Be

Accelerating the Decline” (Tavernise, 2021) and FiveThirtyEight.com provocatively asked,

“How Low Can America’s Birth Rate Go Before It’s a Problem?” (Murray, 2021).

This paper uses newly available microdata covering the universe of childbirth in the U.S.

for 2015 to 2021 and from the state of California through August 2022 to examine how

childbearing changed after the pandemic began. Similar to a recent analysis by Kearney and

Levine (2022), our results show that the dire forecasts of a massive COVID-induced baby bust

failed to materialize. In 2020, U.S. fertility rates fell by a mere 76,000 (or 2%) more than

expected by the pre-pandemic trend—a fraction of the forecasted decline. But the new restricted

microdata show that this moderate decline in childbearing belies a far more interesting story of

how U.S. childbearing changed during the pandemic.
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Importantly, the 2020 decline in fertility rates occurred too soon for the decline to be a

response to economic uncertainty or job loss during the COVID-19 recession, as predicted by

standard economic models. Rather, the bulk of the decline was driven by sharp reductions in

births to foreign-born mothers who accounted for 23% of all U.S. births in 2019. Consistent with

reductions in international travel due to restrictions and angst about travel, fertility rates among

foreign-born mothers fell immediately in 2020—nine months too soon to reflect the pandemic’s

effects on conceptions. U.S. births to mothers born in China declined by almost 60% in 2020, a

decline which began in January as the pandemic in China was taking hold and just before the

U.S. barred the entry of people who had been in China in the prior two weeks.1 By January

2021, births to women from Latin America had fallen 17% after U.S. land borders were closed

except for essential travel by Presidential Proclamation on March 21, 2020.2 Reductions in U.S.

childbearing in 2020-2021 reflect 91,000 missing births from foreign-born mothers, a 5.2%

decrease relative to a linear trend. In contrast, aggregate fertility rates among U.S.-born women

declined by less than 1% relative to trend in 2020—a deviation too small to be statistically

meaningful.

A second and more surprising finding is that the COVID pandemic resulted in a small

baby boom among U.S.-born mothers in 2021, raising the total fertility rate relative to its

pre-pandemic trend by roughly 6.2% at the end of the year. This 2021 “baby bump” is the first

major reversal in the U.S. fertility rates since the 2007 Great Recession and was large enough to

reverse two years of declining fertility rates. The baby bump was most pronounced among first

births and among women under 25, suggesting that the pandemic led many women to start their

2 See https://mx.usembassy.gov/travel-restrictions-fact-sheet

1 The U.S. restriction on entry from China was announced on January 31, 2020 and effective Feb. 5, 2020. No one
who had been in China in the previous 14 days was allowed entry. Similar restrictions on the entry of residents of the
Schengen area of Europe were enacted on March 13.
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families sooner. The baby bump was also pronounced among women 30-34 and among those

ages 25-44 with a college degree or more. The latter group were more likely to retain their jobs

during the pandemic and to be able to work from home. Combining the modest 2020 fertility

decline and the 2021 baby bump, the COVID-19 pandemic led to a net increase in births among

U.S.-born mothers of around 46,000 children.

Our results suggest that unlike any other economic downturn in recent history, the

COVID-19 recession increased rather than decreased fertility among U.S.-born women (Currie

and Schwandt, 2014). A possible reason for the reversal of the regular relationship of

unemployment and fertility is that the COVID-19 induced recession was unlike previous

downturns. In an unprecedented response to job losses affecting 22 million workers, the federal

government spent $650 billion in federal pandemic unemployment benefits between March 2020

and September 2021 (Gwyn, 2022). The U.S. Census Bureau reports that, as a result of these

programs, poverty fell in 2020 in every race and age group (Chen and Shrider, 2021). There was

also an unprecedented rise in remote work, particularly for more educated workers, and 40% of

days worked were still at home by spring 2021 (Barrero et al., 2021). Affluent families also saw

increases in the value of their assets as both stock markets and home prices soared (Cian and

Rebillard, 2021). At the same time, access to reproductive health care and abortion was disrupted

and, in some cases, completely shut down (Kavanaugh, 2022), which may have reduced fertility

at older ages while also tending to increase unintended childbirth (Bailey et al., 2022). Also these

differences make it important to examine fertility trends by demographic group in order to gain a

better understanding of the role of these factors.

3



II. Data and Methods

Our analysis draws on restricted natality data and population estimates to create

seasonally adjusted estimates of childbearing between 2015-2022 for the U.S. and between 2015

and August 2022 for California. The following sections discuss our data and methods.

A. Natality Data

We obtained restricted natality data from the National Center for Health Statistics

(NCHS) for 2015-2021 and the California Department of Health for January 2015 to August

2022. Although California mothers are slightly older and more educated than U.S. mothers as a

whole, the state’s size allows us to provide a rich description of multiple subgroups and includes

real-time information on fertility rates through August 2022. National microdata are only

available through December 2021. These data contain detailed information about every birth in

the U.S. and California, respectively, including the month and year of the birth and birth order

(e.g., first birth, second birth). The data also include the nativity of the mother, mother’s race and

ethnicity, age, and education. Our subsample of U.S.-born mothers includes those born in the 50

U.S. states.3 Although this analysis focuses on births that occurred in 2020 through 2022, births

in 2015-2019 were also examined in order to assess deviations from pre-pandemic natality

trends.

B. Construction of Fertility Rates

Our analysis focuses on birth counts, total fertility rates, and birth rates to allow

comparisons to other estimates in the literature and aid in interpretation. We follow the literature

and construct the total fertility rate (TFR), a standard construct in demography, which projects

3 This coding follows the CDC’s coding of MBSTATE_REC, “Mother’s Nativity.”
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the number of children a woman would have over her lifetime if she experienced the age-specific

birth rates in a particular period. The TFR is calculated for month m as follows:

𝑇𝐹𝑅
𝑚
= 5 ×

𝑎
∑

12×𝑏𝑖𝑟𝑡ℎ𝑠
𝑎,𝑚

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
𝑎,𝑚
,

where births captures the number of births to women in age group a in month m, population the

number of women in age group a in month m. Age groups are five-year age groups for women

ages 10 to 49. We multiply by 12 to translate monthly birth rates into an annual equivalent in

order to facilitate comparisons with more typically reported annual TFRs. Multiplying by five

relates to the fact that birth rates are measured for five-year groups, and women are expected to

experience an age-group specific birth rate for five years. In addition, birth rates by month m are

computed for specific demographic groups g as follows:

𝐵
𝑚
𝑔 =

12,000×𝑏𝑖𝑟𝑡ℎ𝑠
𝑚
𝑔

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
𝑚
𝑔 ,

where is the number of births to women in group g in month m, and population is for the𝑏𝑖𝑟𝑡ℎ𝑠
𝑚
𝑔

same group in the same month. It is standard to report birth rates per 1,000 in the population, but

multiplying by 12,000 translates monthly birth rates into an annual equivalent and facilitates

comparisons with annual birth rates.

Groups g are defined as five-year age groups, race groups4 (White Non-Hispanic, Black

Non-Hispanic, Hispanic/Latina, Asian/Pacific Islander Non-Hispanic), education groups (high

school or less, some college, college attainment), and birth parity (first birth, second births, or

higher order births). One complication relates to the rise of multi-race reporting, because the

4 In the Vital Statistics Natality data, the six race classifications are American Indian or Alaska Native; Asian; Black
or African American; more than one race; Native Hawaiian or Other Pacific Islander; White; Unknown or Not
Stated. In the ACS, individuals can choose White, Black or African American, American Indian or Alaska Native,
Asian, Native Hawaiian or Other Pacific Islander, or Other Race, and can check more than one box. In our primary
analysis of natality and ACS data, we omit individuals reporting multiple races from our race estimates.
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incidence of people reporting that they are multi-race has risen dramatically over the last decade.

For transparency, our main results classify only individuals who report a single race group. See

Appendix Figure A2 which reports supplemental figures for women reporting multiple races or

without a race/ethnicity specified.

Another difficulty relates to classifying individuals by education. To compute birth rates

by education, we select a narrower sample of women aged 25 to 44 because these women are

most likely to have finished with their education. Younger cohorts may have had their education

disrupted by the pandemic.

C. Population Estimates

Calculations of fertility rates require population estimates, which are not straightforward

in all cases. For instance, it is difficult to know the exact number of foreign-born women in the

United States, because some are not U.S. residents. For this reason, we do not compute fertility

rates for the subgroup of foreign-born women. In addition, well-documented problems with the

2020 Census complicate the direct calculation of populations in 2020 and 2021 (Ross, 2021).

Consequently, we use indirect methods to compute populations by group, which avoids issues

with measurement error affecting the results.

Overall population counts (and by age group, nativity, race and ethnicity group, and

education group) were calculated by mother’s individual birth-year cohort based on the mean

population in the 5-year American Community Surveys (ACS) for 2015-2019. To avoid

problems with the 2020 Census and 2021 ACS enumeration, we then assume the cohort

population remained the same in 2020 and 2021 (for California through August 2022). This

number will overstate population denominators in these years due to deaths and emigration but

only very slightly, because both are rare for the U.S.-born women of childbearing age considered
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in this paper. Annual population counts are assigned to December of the corresponding calendar

year, and smoothed across months using cubic interpolation to avoid inducing discontinuities or

kinks in population denominators. This procedure results in population estimates by month.

For U.S.-born mothers, cohort counts are summed up to correspond to the groups g

defined previously. For race and parity birth rates, we use women ages 15-49 to construct the

population denominators.5 The education birth rates are based on a narrower sample of women

ages 25-49, because they are likely to have completed their education. To account for the fact

that education increases with age, we regress education shares in 2015-2019 on age-specific

linear trend to predict each cohort’s educational distribution in 2020 and 2021. Population

estimates by subgroup are plotted in Appendix Figure A4.

D. Seasonal Adjustment, Pre-Pandemic Trends and Deviations from Trends

Childbearing is highly seasonal, and seasonality differs across different subgroups in the

population (Buckles and Hungerman, 2013). To adjust for seasonality, monthly birth counts or

rates from 2015-2019, overall or for a subgroup, are regressed on calendar month fixed effects,

and we use the residuals from these regressions in the analysis. The regression is estimated using

the pre-pandemic period, but the residuals are computed for the entire period, either for January

2015 to December 2021 in the U.S. or January 2015 to August 2022 in California. These

residuals are then added to the mean of the outcome for 2015-2019, so that the level (either the

count or rate) is easily interpretable. We refer to these constructs as “seasonality adjusted” birth

or fertility rates.

Trends in seasonally adjusted births or birth rates are computed by regressing these

outcomes on a linear trend in month using data for the pre-pandemic period, January 2015 to

5 For comparability with the natality data, our denominators for race/ethnicity groups only count individuals in
single race categories.

7



December 2019, which is plotted as a solid line in the figures.6 The figures present the

projection of this trend as a dashed line to January 2020-December 2021 for the U.S. overall and

through September 2022 for California. In addition, 95-percent confidence intervals for the linear

prediction are displayed as a shaded region on the figures. Total deviations from pre-pandemic

trends are computed by taking the difference in monthly births or fertility rates from the trend at

a particular point in time or by summing over all months in a given period. Percent deviations are

computed by dividing the sum of total deviations by the average level of the trend in the same

period.

III. Results: The COVID-19 Baby Bump

Figure 1A shows that the decline in childbearing in the U.S. accelerated between March

2020 and January 2021, with Table 1 showing the number of births falling by 76,000 more than

anticipated by the pre-pandemic trend (column 3). The qualitative pattern for the total fertility

rate is remarkably similar: TFR fell from around 1.75 in January 2020 to 1.6 in January 2021,

over 3 times the rate of decline from 2007 to 2020. Notably, the accelerated decline in

childbearing began around March 2020, about nine months too soon for domestic pandemic

lockdowns or the April 2020 pandemic surge in unemployment to affect conceptions. In order for

the shortfall in births beginning in early 2020 to reflect falling conceptions, behavioral changes

would have had to start in June 2019, well before COVID-19 had even been identified. In short,

declines in fertility rates during 2020 happened too quickly to reflect changes in childbearing

desires in response to the economic uncertainty and job losses caused by COVID-19.

6 Similar to Kearney and Levine (2022), we deseason monthly birth data using month fixed effects. However, our
time period used to estimate these month effects and the pre-pandemic time trend extends from January 2015 to
December 2019, whereas they use October 2016 to September 2020 births. Importantly, their pre-pandemic time
trend will be more sharply downward sloped in some cases due to changes occurring in early 2020 in response to the
pandemic (see Figure 2).
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Figure 1B provides a clearer visualization of the departures of the U.S. TFR from its

pre-pandemic trend. By February 2021 (i.e. for conceptions occurring around May 2020), the

total fertility rate had surged back to its pre-pandemic trend and then went on to exceed that trend

by around 5% by the end of 2021. Panel B also includes the data for California. Where the time

periods overlap, the figure indicates that the trends in TFR were remarkably similar in California

and in the U.S. as a whole. Since the California data are available through August 2022, the

California data suggest that U.S. fertility rates may also have remained slightly elevated through

most of 2022.

In their analysis of births through September 2021, Kearney and Levine (2022) also note

the early onset of a reduction in births, saying that this pattern “could reflect pregnancy

avoidance on the part of people who were paying attention to emerging news of the pandemic. It

could also reflect the imprecise nature of dating births to conceptions nine months prior. In

addition, some of these missing births could be due to miscarriages and abortions occurring in or

after March 2020, which would have been conceived in January or February, as opposed to

reduced conceptions in those months. Although we are unable to definitively assign missing

births in these months to the pandemic, the fact that births changed in these months proximate to

the pandemic suggests that the decline is likely to be, in some way, pandemic related” (p. 11).

Our estimates by nativity suggest that the reductions in childbearing early in the

pandemic may not solely reflect missing conceptions. A large part of the decline reflects a

change in the location where births occurred, from the U.S. to other countries. Figure 2A shows

birth counts by nativity, that is for U.S.-born and foreign-born women. Births among U.S.-born

women remained within a 95-percent confidence interval around the linear trend through the first

nine months of the pandemic, and then began to rise after January 2021. In contrast, births to
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foreign-born women fell sharply beginning in the first months of the pandemic and continued to

fall until early 2021 when they began to rebound. Numerically, the largest numbers of births to

foreign-born women are those to women from Mexico and Latin America.

Figure 2B shows that when looked at as deviations from trend, births to women born in

Latin America follow the overall pattern shown in Figure 2A. However, births to women born in

China fell earlier, declining by more than 50% by January 2021, and have remained essentially

unchanged as lockdowns in China have continued. The rapid recovery in the number of births to

mothers born in Latin America suggests that official restrictions on mobility in response to

COVID-19 cannot have been the only factor involved in changing these flows, since official

restrictions on travel into the U.S. were not lifted until November 2021. One possibility is that

foreign born women who were resident in the U.S. experienced changes in childbearing similar

to U.S.-born women as shown in Figure 2C, which offset initial declines in childbearing in the

U.S. by non-resident foreign mothers.

Together Figures 1 and 2 establish that the reduction in births during the first nine months

of the pandemic was largely due to a sharp decline in births to foreign-born women in the U.S.

Table 1 shows births to this group declined by almost 48,000 in 2020 relative to their

pre-pandemic trend. Among U.S.-born women there was a much smaller deviation in births of

around 29,000, and a rapid uptick in births beginning in February 2021, suggesting that

conceptions were strongly increasing by June 2020. Combining changes in fertility rates in 2020

and 2021, the COVID-19 pandemic raised births to U.S.-born mothers by around 46,000 by

relative to pre-pandemic trends through the end of 2021. The next sections break down these

patterns by different subgroups of U.S.-born women.
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A. Childbearing Patterns by Age Group among U.S.-born Women

Figure 3 provides a breakdown of fertility rates and deviations from pre-pandemic trends

by five-year age groups.7 Panel A shows that there was no apparent decline in fertility in the two

youngest age groups, 15-19 and 20-24, in 2020, although there was a brief dip in January 2021,

suggesting responses in conceptions right at the start of pandemic lockdowns. Both groups

quickly recovered, however, and experienced birth rates above the earlier trend during the rest

of2021. Among women 20-24 years old, fertility rates exceeded pre-pandemic trends by 10% in

December 2021. Panel B of Table 2 shows that women under age 25 had an additional 39,500

births relative to trend when aggregated over 2020 and 2021.

Panel B of Figure 3 shows results for 25-29 and 30-34 year olds, who together account

for the majority of births to U.S.-born women. These two groups saw some reduction in births

during 2020, though these reductions generally fall within the bounds of a 95-percent confidence

interval around the pre-pandemic linear trend. Beginning in January 2021, both groups show a

sharp rise in birth rates relative to trend of roughly 5% for women ages 30-34 and over 7% for

women ages 25-29. Aggregating over both 2020 and 2021, Panel B of Table 2 shows women

ages 25-34 had around 7,000 more births than expected based on pre-pandemic trends.

Panel C of Figure 3 shows results for women ages 35 and older. Pregnancies in this age

range are considered “geriatric” by the medical community and treated as higher risk for the

mother and infant. Women ages 35 and older show a striking 8-10% decline relative to the

pre-pandemic trends in January 2021, which might reflect disrupted access to assisted

reproductive technology services that they are more likely to use (Tierney and Cai, 2019). The

dip however was quickly reversed and both groups show large jumps in birth rates in 2021—for

7Appendix Figure A1 shows all age groups and percent deviations in one figure to facilitate comparisons.
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women 40 and older, the birth rate peaked at 13% above trend by mid-2021. Despite concerns

that reductions in childbearing might be permanent at older ages, Panel B of Table 2 shows

virtually no change in net childbearing by the end of 2021 for these groups combined.

B. Childbearing Patterns by Parity among U.S.-born Women

Figure 4 shows birth rates by parity. Panel A indicates that there was no change in first

births during the first nine months of the pandemic, other than the sharp dip in January 2021. For

the rest of 2021, rates of first birth jumped rapidly, so that they were up almost 8% by the end of

2021. Panel B shows that second births showed more of a decline during the first nine months of

the pandemic, but again rose sharply by February 2021, indicating that large increases in the

number of conceptions of second births had begun already by June 2020. Finally, Panel C shows

births of parity three and higher. These births began to decline in 2019 and continued to decline

through December 2020. Births then rose and had almost resumed their pre-pandemic trend by

the end of 2021. These patterns suggest that the baby bump was driven primarily by first and to

some extent second births rather than by higher-order births, perhaps consistent with

college-educated women being the most likely to have increased their fertility (as shown in

section D). In total, Panel C of Table 2 shows that compared to pre-pandemic trends, there were

an additional 68,619 first births, and 11,914 additional second births during 2020 and 2021,

which were somewhat offset by a reduction of 44,202 third and higher order births.

C. Childbearing Patterns by Race and Ethnicity among U.S.-born Women

Figure 5 provides a breakdown of fertility rates by race and Hispanic/Latina origin. Panel

A shows that there was a slight reduction in births to white non-Hispanic women during the first

nine months of the pandemic, followed by an upswing after January 2021 which left fertility

rates almost 5% higher than the previous trend as of the end of 2021. Panel B shows a quite
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different pattern for Black Non-Hispanic births—there is a sharp decline over the first nine

months of the pandemic which looks like it may have begun in 2019. And although there is some

recovery during 2021, the birth rate remained about 5% lower than the pre-pandemic trend as of

the end of 2021.

Patterns for Hispanic/Latina women and for non-Hispanic Asian/Pacific Islanders are

shown in Panels C and D of Figure 5. These figures both show that birth rates for both groups

followed their pre-pandemic trend during the first nine months of the pandemic, except for a

sharp dip in January 2021 (corresponding to fewer conceptions in March 2020). The recovery in

2021 was large and rapid, peaking at almost 12% for Hispanic/Latina mothers and 8% for

non-Hispanic Asian/Pacific Islander mothers. In summary, Black women saw declines in birth

rates during the first nine months of the pandemic which have yet to recover–all other groups

saw little or no decline during the first nine months of the pandemic and a large baby bump

during 2021.

Panel D of Table 2 shows that in total there were an additional 44,909 births to white

non-Hispanic women, 22,807 additional births to Hispanic/Latina women, and losses of 22,353

births to African-American women. There were also small increases of 2,264 births to

Asian/Pacific Islander women offset by a small reduction in births to other/not specified women.

D. Childbearing Patterns by Education among U.S.-born Women

Figure 6 shows birth rates by education for women 25-44 only. These figures suggest a

sharp divergence between women with and without a college education. Panel A shows that

college-educated women experienced little to no reduction in fertility relative to the

pre-pandemic trend during the first nine months of the pandemic. Beginning in 2021, these

women saw a dramatic increase in birth rates, such that by the end of 2021, birth rates were 5.6%
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higher than anticipated by the pre-pandemic. In contrast, women with less education saw

continuing declines in birth rates relative to trend, which appears to have begun in mid-2020.

And although they saw some recovery in birth rates after January 2021, rates remained below

trend as of the end of 2021.

Changes in births to women aged 25-49 by education are summarized in Panel E of Table

2. There were an additional 39,209 births to women with college or more, and a similarly sized

increase in births to women whose education was not specified. These gains were largely offset

by reductions in births to women with high school or less or some college.

IV. Summary and Conclusions

This paper shows that, although U.S. fertility rates declined in 2020, these declines were

concentrated among mothers born outside the U.S. Moreover, 2020 declines began abruptly at

the very beginning of the pandemic, suggesting that they reflect sharp declines in the entry of

foreign-born, non-resident mothers into the U.S.—declines potentially reflecting travel

restrictions, health concerns, and the sudden disappearance of economic opportunities for

migrants. Among U.S.-born mothers, there is little evidence of a protracted baby bust. Aside

from a sharp reduction in births in January 2021 (9 months after the COVID-19 pandemic began

in the U.S.), birth rates among U.S.-born women exceed their trend level for 2021 and 2022,

suggesting that conceptions soared in May and June 2020 while the pandemic was still raging

and have remained higher than before the pandemic began. Births to foreign-born women also

began to recover months before the border reopened. Presumably this reflects a fertility response

among the many foreign-born women who are U.S. residents, which was similar to responses

among U.S.-born resident women.
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The 2021 “baby bump” is the first major reversal in declining U.S. fertility rates since

2007 and was most pronounced for first births, women less than 25 and 30-34, and women with

a college education—the women most likely to benefit from working from home. This baby

bump appears to be ongoing. The data for California, which tracks the overall U.S. data closely

where it can be compared, suggests that births remained elevated at a level similar to 2021

through the third quarter of 2022.

One inherent limitation of our analysis is that while the number of births is easily

measured, our calculations of deviations from pre-pandemic trends necessarily depend on how

trends are measured. There is no intrinsic reason, for example, that trends must be linear over

time. We have experimented with computing trends using different time windows, and with

allowing trends to differ for different groups rather than using a linear trend computed using data

for 2015-2019 for all groups. The change that makes the most substantive difference is

computing the trend for foreign-born mothers using the shorter time period 2017-2019. An

argument for this is that births to foreign-born mothers began to trend downwards in 2017

relative to previous years. Comparing the actual drop in births to a lower predicted number

results in a smaller deviation of actual from predicted births of 62,082. That is, while we still see

a large drop in births to foreign-born mothers, the size of the deviation relative to trend is

sensitive to the computation of the trend.

What can we take away from this episode in terms of our understanding of the underlying

economic drivers of U.S. childbearing? Our estimates highlight the very important role of

foreign-born women in bolstering U.S. fertility rates. Without these births, the U.S. birth rate

would be much lower and closer to other low-fertility countries found in Europe or Japan.

Moreover, the fact that births fell so drastically when the borders were closed, suggests that the
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phenomenon of women seeking to give birth in the U.S. is an important one and worthy of more

study in terms of what eventually happens to these new U.S. citizens and their mothers.

Another takeaway might seem to be that the standard model linking unemployment to

reductions in fertility failed. Unemployment rose to heights not seen since the Great Depression,

and yet the fertility of U.S.-born women actually increased. Important to note is that the

underlying economic model of childbearing emphasizes the role of both income effects and

opportunity costs (Becker, 1960). Many women saw little income loss and even income gains

due to pandemic support programs. Yet fertility gains were concentrated in groups such as

college-educated women who saw drastic reductions in the opportunity cost of having a child,

when they were able to work from home and work schedules became more flexible. The

reduction in opportunity costs may have been greatest for childless women, who did not have to

cope with the simultaneous loss of day care and schooling opportunities for older children.

Previous analyses suggest that the organization of labor markets has an important impact on

fertility rates through institutions such as stable public sector employment and maternity leave

(Adsera, 2004). This episode points to the large time costs of childbearing as an additional

important driver of falling fertility rates and suggests that measures to alleviate these costs, such

as improving child care and allowing parents more flexibility to work from home, might be

associated with higher future fertility.
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Figure 1: Seasonally Adjusted Births and Total Fertility Rate, 2015-2022
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Notes: Calculations use all births occurring in the U.S. Births and fertility rates have been seasonally adjusted as

indicated in the paper. Panel A presents the annualized total fertility rate (TFR) constructed as described in the

paper (right vertical axis) alongside birth counts (left vertical axis). Linear pre-pandemic trends are fit for each

series using January 2015 to December 2019 (presented in a solid line, projection in dashed line) Shaded region is

the 95-percent confidence interval constructed using the standard error of the linear forecast. Panel B presents the

percent deviations from trend for the same series. In both panels, the first dashed line from the left indicates the

start of the pandemic in March 2020 and the second dashed line indicates nine months after the pandemic began in

January 2021. Restricted data for all births in the U.S. for January 2015 to December 2021 come from natality data

from the National Center for Health Statistics (NCHS). Restricted data for all births in California for January 2015

to August 2022 come from the California Department of Health.
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Figure 2: Seasonally Adjusted Births 2015-2021, by Mothers’ Nativity

A. Birth count, by mothers’ nativity
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B. Percent deviation from trend among foreign-born women, by mothers’ region of birth
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Figure 3: Seasonally Adjusted Birth Rates and Percent Deviation from Trend among US-Born
Women, by Five-Year Age Group

A. Ages 15-19 and 20-24
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Notes: The figure presents seasonally adjusted, monthly birth rates for five-year age groups among US-born women

and linear pre-pandemic trends in birth rates (solid line, projection in dashed line) on the left side. On the right

side, figures show percent deviations from pre-pandemic trends. Panels A and C present birth rates very di↵erent in

levels, which motivates the use of separate vertical axes. Population denominators use US-born women in the same

five-year age groups. See also Figure 1 notes.
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Figure 4: Seasonally Adjusted Birth Rates and Percent Deviation from Trend among US-Born
Women, by Parity

A. First Births
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Notes: The figure presents seasonally adjusted, monthly birth rates among US-born women by parity and linear

pre-pandemic trends in birth rates (solid line, projection in dashed line) on the left side. On the right side, figures

show percent deviations from pre-pandemic trends. Population denominators use US-born women ages 15 to 49.

Appendix Figure 2 presents estimates for women with no information on parity on the birth certificate. See also

Figure 1 notes.
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Figure 5: Seasonally Adjusted Birth Rates and Percent Deviation from Trend among US-Born
Women, by Race/Ethnicity

A. White Non-Hispanic

��
��

��
��

��
%
LUW
K�
UD
WH

-DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ���
'DWH�RI�ELUWK

��
��

�
�

�
�

3H
UF
HQ
W�G
HY
LD
WLR
Q�
IU
RP

�WU
HQ
G

-DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ���
'DWH�RI�ELUWK

B. Black Non-Hispanic

��
��

��
��

��
��

��
��

%
LUW
K�
UD
WH

-DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ���
'DWH�RI�ELUWK

��
�

��
�

�
3H
UF
HQ
W�G
HY
LD
WLR
Q�
IU
RP

�WU
HQ
G

-DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ���
'DWH�RI�ELUWK

C. Hispanic/Latina

��
��

��
��

��
��

��
%
LUW
K�
UD
WH

-DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ���
'DWH�RI�ELUWK

��
�

�
��

��
3H
UF
HQ
W�G
HY
LD
WLR
Q�
IU
RP

�WU
HQ
G

-DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ���
'DWH�RI�ELUWK

22



Figure 5: Seasonally Adjusted Birth Rates and Percent Deviation from Trend among US-Born
Women, by Race/Ethnicity (continued)

D. Asian/Pacific Islander Non-Hispanic
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Notes: The figure presents seasonally adjusted, monthly birth rates among US-born women by race/ethnicity and

linear pre-pandemic trends in birth rates (solid line, projection in dashed line) on the left side. On the right side,

figures show percent deviations from pre-pandemic trends. Panels A, B, and D are restricted to women who do

not report Hispanic/Latina origin and only report a single race/ethnicity category, whereas Panel C includes all

women who report Hispanic/Latina origin. Population denominators use US-born women ages 15 to 49 in the

same subgroups. Appendix Figure 2 presents estimates for women reporting multiple races or other race/ethnicity

categories. See also Figure 1 notes.
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Figure 6: Seasonally Adjusted Birth Rates and Percent Deviation from Trend among US-Born
Women, by Education

A. Four or More Years of College
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B. Less than Four Years of College
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Notes: The figure presents seasonally adjusted, monthly birth rates among US-born women by education and linear

pre-pandemic trends in birth rates (solid line, projection in dashed line) on the left side. On the right side, figures

show percent deviations from pre-pandemic trends. Population denominators use US-born women ages 25 to 49 in

the same educational groups. Appendix Figure 2 presents estimates for women with no information on education on

the birth certificate. See also Figure 1 notes.
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Appendix Figure A1: Seasonally Adjusted Birth Rates and Percent Deviation from Trend among
US-Born Women, by Five-Year Age Group
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Appendix Figure A2: Seasonally Adjusted Birth Counts and Percent Deviation from Trend among
US-Born Women for Not-Reported or Other Categories

A. Seasonally Adjusted Birth Counts among
US-Born Women, Race Not Specified or Other
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B. Seasonally Adjusted Percent Deviation from Trend
among US-Born Women, Race Not Specified or Other
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C. Seasonally Adjusted Birth Counts among
US-Born Women, Parity Not Specified
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D. Seasonally Adjusted Percent Deviation from Trend
among US-Born Women, Parity Not Specified
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E. Seasonally Adjusted Birth Counts among
US-Born Women, Education Not Specified
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F. Seasonally Adjusted Percent Deviation from Trend
among US-Born Women, Education Not Specified
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Appendix Figure A3: Seasonally Adjusted Birth Counts among US-Born Women, by Population
Subgroup

A. Ages 15-19 and 20-24
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B. Ages 25-29 and 30-34
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C. Ages 35-39 and 40+
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D. First births

��
��
�

��
��
�

��
��
�

��
��
��

��
��
��

%
LUW
K�
FR
XQ
W

-DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ���
'DWH�RI�ELUWK

��
�

�
��

3H
UF
HQ
W�G
HY
LD
WLR
Q�
IU
RP

�WU
HQ
G

-DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ��� -DQ���
'DWH�RI�ELUWK

E. Second births
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F. Third births
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G. White Non-Hispanic
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J. Asian/Pacific Islander Non-Hispanic
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K. Four or more years of college
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Appendix Figure A4: Population Estimates, by Month and Population Subgroup

A. Population denominators by Five-Year Age Group (7 groups)
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B. Population denominators by Five-Year Age Group (6 groups)
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C. Population denominators by Race/Ethnicity
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D. Population denominators by Education
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