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Abstract 
 
We utilize the individual-level World War I Draft Registration Cards matched to late-nineteenth 
century hurricane paths and the 1940 U.S. Census to explore whether fetal and early childhood 
exposure to stress caused by hurricanes affects human capital development and labor market 
outcomes in adulthood. Difference-in-differences estimates indicate that white males who were 
born in the South and experienced a hurricane either in utero or as infants had lower income at 
ages 42 to 53. They are robust to alternate specifications of either the treatment or outcome 
variables, as well as changes in the tolerance for imperfectly matched historical data. 

JEL-Codes: I100, J240, Q540. 
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Figures

Figure 1: Birth Locations and Hurricane Exposure

Note: This figure plots the latitude and longitude coordinates of the city or town of birth for locations within 100 kilometers of the path of a
hurricane that hit the continental U.S. between 1885 and 1899. The coordinates are overlayed on a map of U.S. county boundaries for 1880.
Green circles indicate birth locations within 30 kilometers of a hurricane path during the sample period, while red circles denote locations 30
to 100 kilometers away. The diameter of the circles is proportional to the number of observations at each location. The sample consists of all
U.S.-born white males satisfying the sample restrictions described in Table 4. Sources: Minnesota Population Center (2011) for boundary file;
authors’ calculations based on WWI Draft Registration Cards (n.d.) and U.S. Geological Survey (2014) for coordinates.

Figure 2: Estimated Completeness of WWI Draft Registration

Note: This figure plots the completeness rate of the WWI draft against year of birth, by birth region: the “hurricane zone” Southern states
(“South”, right panel) and the rest of the county (“Non-South”, left panel). The solid purple lines denote the average completeness rate by birth
cohort and the dashed lines indicate the states with the highest and lowest coverage in each region. The non-South excludes Alaska, Hawaii,
and the District of Columbia. The rate of completeness is calculated as the ratio of the number of individuals in a birth cohort who registered
for the draft, to the number of individuals from the same birth cohort who were enumerated in the 1910 U.S. Census. Since the census only
reports age in years on the day of the census, the birth cohort from the WWI records for year t includes individuals born between 16 April in
year t − 1 and 15 April (census day) in year t .
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Appendix Tables

Table A1: Robustness – Selection of Birth Locations

Coordinates + centroids County centroids only

(1) (2) (3) (4)
Log income 50+ weeks Log income 50+ weeks

Panel A: Effects of in utero exposure to hurricanes

Hurricane in utero −0.058∗∗∗ −0.014 −0.036∗ −0.015
(0.021) (0.013) (0.020) (0.013)

Panel B: Post-storm conception, in utero, or age 0 to 2 exposure to hurricanes

Post-storm conception 0.017 −0.006 −0.014 −0.011
(0.019) (0.010) (0.016) (0.010)

Hurricane in utero −0.059∗∗∗ −0.017 −0.044∗∗ −0.019
(0.021) (0.013) (0.021) (0.013)

Hurricane age [0,6] months −0.045∗ −0.012 −0.066∗∗ −0.010
(0.026) (0.014) (0.026) (0.015)

Hurricane age [7,12] months −0.018 −0.013 −0.012 −0.015
(0.025) (0.014) (0.026) (0.014)

Hurricane age [1,2] −0.005 −0.008 −0.007 −0.003
(0.020) (0.011) (0.021) (0.012)

Mean of Y 6.891 0.727 6.890 0.727
P-value (Equality of coefficients) 0.027 0.960 0.237 0.914
N 65781 65781 67001 67001

Note: The table presents results based on different restrictions on the assignment of coordinates to the birth
location, which determine exposure to a hurricane. Columns 1 and 2 identify exposure to hurricanes based on the
coordinates of the reported birth location and add exposure based on birth county centroid when the exact location
is missing, while columns 3 and 4 define exposure based only on the coordinates of the birth county centroid. In
columns 1 and 3, the dependent variable is log income (1939 USD), and in columns 2 and 4 it is an indicator for
working at least 50 weeks in a year. Aside from including observations with birth location known only at the
county level, the regressions impose the same restrictions as the main estimation sample. See Table 4 for details on
the sample and controls. Standard errors are clustered by county of birth. Point estimates marked ***, **, and *
are statistically significant at the 1, 5, and 10 percent levels, respectively.
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Table A2: Probability of Matching WWI Records to the 1900 and 1940 U.S. Censuses

Match to 1900 Match to 1940

(1) (2) (3) (4) (5) (6)
Unique match Multiple matches Final sample Unique match Multiple matches Final sample

Panel A: Effects of in-utero exposure to hurricanes

Hurricane in utero 0.004 0.002 0.005 0.006 0.006 0.004
(0.005) (0.002) (0.004) (0.004) (0.004) (0.003)

Panel B: Post-storm conception, in utero, or age 0 to 2 exposure to hurricanes

Post-storm conception 0.005 −0.002 0.005 0.001 0.001 0.001
(0.004) (0.002) (0.003) (0.004) (0.003) (0.003)

Hurricane in utero 0.006 0.002 0.007 0.006 0.007 0.004
(0.005) (0.002) (0.004) (0.005) (0.005) (0.003)

Hurricane age [0,6] months 0.002 0.005∗∗ 0.002 −0.007 0.008 −0.002
(0.005) (0.002) (0.004) (0.005) (0.005) (0.004)

Hurricane age [7,12] months 0.003 −0.003 0.004 −0.004 0.003 −0.003
(0.004) (0.002) (0.004) (0.005) (0.005) (0.004)

Hurricane age [1,2] 0.006 −0.002 0.007∗∗ 0.001 0.001 0.003
(0.004) (0.002) (0.003) (0.004) (0.004) (0.003)

Mean of Y 0.243 0.041 0.174 0.257 0.184 0.129
P-value (Equality of coefficients) 0.968 0.020 0.791 0.332 0.531 0.550
N 455888

Note: This table reports the results of models where the dependent variables are indicators that equal one if an individual is matched from the WWI Draft Registration
Cards database to a unique record (column 1) or more than one record (column 2) in the 1900 U.S. Census, or the same outcomes for matches to the 1940 U.S. Census
(columns 4 and 5). In columns 3 and 6, the dependent variables are indicators for the subset of unique matches to the 1900 census that appear in the migration
regression sample in Table 7, and the subset of unique matches to the 1940 census that are part of the main estimation sample (Table 4), respectively. In addition to
the restrictions on the baseline sample described in Table 1, this table drops individuals for whom the coordinates of the birth location are unknown, and individuals
whose birth state is not uniquely identified. All specifications include an indicator for birth locations within 30 kilometers of a hurricane path during the sample
period, state-specific trends, and county of birth, conception year, and conception week fixed effects as controls. Standard errors (in parentheses) are clustered at the
birth county level. Point estimates marked ***, **, and * are statistically significant at the 1, 5, and 10 percent levels, respectively.
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http://www.aoml.noaa.gov/hrd/hurdat/easyread-2012.html
http://www.aoml.noaa.gov/hrd/hurdat/easyread-2012.html
http://www.aoml.noaa.gov/hrd/hurdat/hurdat2-1851-2015-021716.txt
http://www.aoml.noaa.gov/hrd/hurdat/Data_Storm.html
http://www.aoml.noaa.gov/hrd/hurdat/metadata_dec12.html
http://www.nhc.noaa.gov/aboutsshws.php
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