Long-Run Intergenerational Health Benefits of Women Empowerment: Evidence
from Suffrage Movements in the US!

Hamid Noghanibehambari?

Farzaneh Noghani®

Abstract
An ongoing body of research documents that women empowerment is associated with
improved outcomes for children. However, little is known about the long-run effects on
health outcomes. This paper adds to this literature and studies the association between
maternal exposure to suffrage reforms and children’s old-age longevity. We utilize changes
in suffrage laws across US states and over time as a source of incentivizing maternal
investment in children’s health and education. Using the universe of death records in the
US over the years 1979-2019 and implementing a difference-in-difference econometric
framework, we find that cohorts exposed to suffrage throughout their childhood compared
with unexposed cohorts live 0.5 years longer. Furthermore, we show that these effects are
not driven by preexisting trends in longevity, endogenous migration, selective fertility, and
changes in the demographic composition of the sample. Additional analysis reveals that

improvements in education and income are candidate mechanisms.
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1. Introduction

Interest continues to grow in the positive effects of women empowerment on children’s
outcomes (Bandiera et al., 2020; Duflo, 2012; Homan, 2017; Kose et al., 2021; Nobles et al., 2010).
Much of this work has been dedicated to examining the idea that women are generally more pro-
social and prefer higher levels of investment in their children (Alesina & Giuliano, 2011; Aratjo
et al., 2017; Ashok et al., 2015; Simmons & Emanuele, 2007). On the other end, a growing body
of research evaluates the association between early life and childhood conditions with later-life
outcomes. Specifically, studies have shown a link between childhood parental investment and old-
age longevity and mortality outcomes (Almond et al., 2018; Almond & Currie, 2011; Currie, 2009;
Gagnon & Bohnert, 2012; Hayward & Gorman, 2004a; Ko & Yeung, 2019; Lazuka, 2019; Lee &

Ryff, 2019; Montez & Hayward, 2011; Steptoe & Zaninotto, 2020; van den Berg et al., 2011a).

However, despite this voluminous empirical work, research has not yet addressed the link
between women empowerment and long-term outcomes of children, such as their old-age health.
Shedding light on this link could have important implications for the unintended and unexplored
effects of women empowerment. The externalities of women empowerment are detected in factors
related to human capital and health capital, including the availability of clean water
(Chattopadhyay & Duflo, 2004), infant mortality (Homan, 2017), public school expenditures
(Carruthers & Wanamaker, 2015), and maternal mortality (Bhalotra et al., 2017). Since the
inequalities often stem from structural laws and regulations, the logical first step in empowering
women and reducing gender inequalities is to aim at these laws and systematically alter them. To
inspire this first step, we must begin by portraying the outcomes of such law changes. Therefore,
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our overlooking the influence of the suffrage laws, as a mechanism of women empowerment, on

the long-term outcomes of children is an oversight in need of correction.

Therefore, this paper aims to address this gap in the literature by investigating the
association between maternal exposure to suffrage laws and children’s old-age mortality in the
US. The central thesis of this paper is that the positive implications of empowering women through
granting them the right to vote go beyond their own generation. When women are empowered,
they are more motivated and enabled to provide their children with better health and educational
environments. This improved health and education of children, in turn, improves their longevity.
We provide empirical evidence for our central assertion by searching for longevity effects utilizing
the universe of death records in the US between 1979-2019 for cohorts born between 1880-1940
and who died at ages 39-100. We complement this analysis by looking at mortality outcomes using
the National Longitudinal Mortality Study (NLMS) data. We employ a difference-in-difference
methodology and find that compared with those who were not exposed to suffrage, those who were
exposed to suffrage during childhood benefit from 0.5 additional life years. The results are robust
across different specifications, e.g., in models that include state-of-birth-by-cohort linear trend or
a series of interactions between state-of-birth-by-gender and state-of-birth-by-race dummies.
Furthermore, the NLMS analysis suggests that a one-unit change in the share of exposure is
associated with an approximately 5 percentage-points decrease in the probability of death, about
an 18 percent reduction from the mean. Finally, we provide evidence for the potential role of
improved education and income as the mechanism linking exposure to suffrage to old-age
mortality by establishing a significant positive relationship between exposure to suffrage and years

of schooling, probability of having any college education, and total family income.



This paper makes two important contributions to the literature. First, to the best of our
knowledge, this is the first study to explore the effects of the suffrage movements on children’s
old-age mortality. Second, it adds to the research on intergenerational aspects of women
empowerment, an understudied and overlooked aspect of this literature. In addition, this study adds
to the long-run health effects of the childhood environment by providing suggestive evidence of

the effectiveness of parental investment on their children’s old-age mortality outcomes.

The rest of the paper is organized as follows. Section 2 offers a background review of the
suffrage movement and the relevant literature. Section 3 introduces data sources and discusses the
sample selection strategy. Section 4 discusses the econometric method. Section 5 reviews the
results of the paper. Section 6 investigates potential channels of impact. Finally, we conclude the
paper in section 7.

2. Background

2.1. Background on Suffrage Movement in the US
Historical roots of the suffrage movement in the US go back to the first wave of women’s voluntary
organizations. These voluntary organizations originated in the nineteenth century as a consequence
of the rise in industrialization (Flexner & Fitzpatrick, 1996). With men working more and more
outside of the home and women becoming the sole person in charge of home responsibilities,
women took their responsibilities at home one step forward and expanded the meaning of “home”
to “community” (Dorr, 1910). They established several women-led voluntary organizations to
advocate “municipal housekeeping,” i.e., that they are promoters of welfare, health, and hygiene
of not only their own house but also the whole community (Dorr, 1910). These voluntary
organizations later provided both the ideological foundation and infrastructural means for the

women’s suffrage movement. The movement officially started with the first women’s rights



convention (also known as the Seneca Falls Convention) in New York in July 1848 (Skocpol,

1995).

Several voluntary organizations dedicated to the right to vote emerged after the women’s
rights convention, including the National Woman Suffrage Association, the American Woman
Suffrage Association, and the National League of Colored Women. Although the movement saw
some early victories in Wyoming and Utah (in 1869 and 1870, respectively), it wasn’t until they
coordinated their efforts by merging the most important suffrage associations in the 1890s and
underlined their municipal housekeeping philosophy that they saw more widespread state-level
victories (King et al., 2005). As shown in Figure 1, the movement realized success in several states
in the early 1900s. The final catalyst for the movement came with the US entrance into World War
I'in 1917, as women played an essential role by volunteering as nurses and filling the jobs of men
who were deployed to the war (Flexner & Fitzpatrick, 1996). Realizing this essential role, the 19th
Amendment, giving women in the US the right to vote, was proposed to Congress in 1918 by
President Wilson and it was ratified in 1920. In this paper, we use the variation in the timing of
state-level suffrage law passages, as depicted in Figure 1, to explore the relationship between

exposure to maternal suffrage laws during one’s childhood and old-age mortality outcomes.
2.2. Literature Review

Women empowerment refers to “the expansion of people’s ability to make strategic life
choices in a context where this ability was previously denied to them” (Kabeer, 1999). This
empowerment can take many forms, such as participation in household decision making, women’s
ability to visit important places in their community, women’s status (commonly measured as
educational level and employment), rights in marriage, control by partner, financial autonomy

(Upadhyay et al., 2014), and political empowerment (e.g., the right to vote and parliament



representation (Kabeer, 1999)). There is strong evidence establishing beneficial outcomes of
women empowerment from the household to the societal level. Drawing on the argument that
women are more invested in enhancing public good, are more pro-social, prioritize child health,
and favor higher investment in their children (Doepke et al., 2012; Duflo, 2012), scholars have
shown significant effects of women empowerment on maternal and child health outcomes (see
Pratley (2016) for a review). The documented positive influences of women empowerment include
reductions in infant mortality and child mortality (Eswaran, 2002; Hossain, 2015), reductions in
fertility rates (Eswaran, 2002; Upadhyay et al., 2014), increases in educational investments in
children (Doepke & Tertilt, 2009), increases in occupational mobility of children (Asiedu et al.,
2021), better nutritional status of children (measured as height-for-age, weight-for-age, and
weight-for-height (Imai et al., 2014)), higher childhood vaccination rates (Wado et al., 2014),
longer birth intervals (Upadhyay & Hindin, 2005), and lower rates of unintended pregnancy (see
Upadhyay et al. (2014) for a review of reproductive outcomes of women empowerment). For
example, Hossain (2015) shows that women’s educational level and participation in household

decision-making were significantly related to lower levels of infant mortality in Bangladesh.

Political empowerment and the enfranchisement of women have also been linked to several
public health outcomes, such as infant and child mortality (Bhalotra & Clots-Figueras, 2014;
Homan, 2017; Quamruzzaman & Lange, 2016; Swiss et al., 2012), public school expenditures
(Carruthers & Wanamaker, 2015), measles and DPT immunization (Swiss et al., 2012), usage of

prenatal care (Bhalotra et al., 2017), and lifespan of female offspring (Nobles et al., 2010).

For instance, Miller (2008) shows that the passage of suffrage laws in the US had a
significant relationship with an increase in public health spending, which resulted in a reduction

in child mortality due to hygiene-related infectious diseases. The author argues that, immediately



after the passage of state-level suffrage laws and the 19" Amendment, local and national legislators
voted in favor of public health appropriations that were lobbied and campaigned by women. This
sudden change was an a-prior reaction to the fear that women won’t vote for them later on if they
don’t pass women-favored legislations. These public health legislations, and the accompanying
increase in public health spending, brought about a significant increase in door-to-door hygiene
campaigns. These improvements resulted in a large reduction in child mortality rates (an estimated

drop of roughly 20,000 counts annually) caused by hygiene-related infectious diseases.

A growing body of research evaluates the early-life parental investment and childhood
conditions on later-life outcomes, including cognitive development (Abuthele et al., 2017; Thomas
et al., 2022), education (Case et al., 2005; de Haan & Leuven, 2020; Smith, 2009), labor market
outcomes (Flores & Kalwij, 2014; Goodman-Bacon, 2021b; Schiman et al., 2019), disability
(Arthi, 2018; Muchomba & Chatterji, 2020; Schiman et al., 2019), hospitalization (S. Miller &
Wherry, 2019; Scholte et al., 2015), diabetes (Sotomayor, 2013), respiratory function (Bartley et
al., 2012), psychological stress (Daly & Delaney, 2013; Darin-Mattsson et al., 2018), old-age
mental health (Adhvaryu et al., 2019; Singhal, 2019), and mortality outcomes (Hayward &
Gorman, 2004; Ko & Yeung, 2019; K. R. Smith et al., 2014; Steptoe & Zaninotto, 2020; Van Den
Berg et al., 2009, 2011; Van Den Berg et al., 2006). For instance, Smith et al. (2014) employ Utah
Population Database (UPDB) to explore the effects (and the mediatory channels) of early-life
parental death on old-age mortality. They control for a wide array of early-life economic and social
conditions as well as contemporary covariates, including socioeconomic status and marital status.
They find modest but significant effects on mortality risks in ages above 65. They argue that

contemporaneous economic conditions do not offset the early-life effects.



Suppose maternal exposure to suffrage generates incentive for increasing investment in
infants and children and improvements in early life conditions. In that case, one expects to observe
positive gains in old-age health outcomes. The link between early-life parental investment and old-
age mortality could operate through several channels. First, mothers may contribute to the initial
health endowments of their children by improving the prenatal development environment. In so
doing, they may increase material inputs such as better nutrition, increase the utilization of health
inputs such as prenatal care, and change their health behavior such as avoiding drinking and
smoking. These channels are linked to improved birth outcomes (Abrevaya, 2006; Douglas
Almond et al., 2011; Cil, 2017; Hoynes et al., 2015; Sonchak, 2015). Several studies document the
association between birth outcomes and later-life education and earnings (Almond et al., 2005;
Behrman & Rosenzweig, 2004; Black et al., 2007; Maruyama & Heinesen, 2020; Royer, 2009).
In postnatal ages, mothers may invest in their offspring’s human capital by allocating more time
and resources toward their education. For instance, Kose et al. (2021) show that children whose
mothers were exposed to suffrage reforms have higher educational attainments during adulthood.
Carruthers and Wanamaker (2015) document that up to one-third of the rise in public school
spending over the years 1920-1940 can be explained by the 19" Amendment, which enforced
suffrage reform to states that had not yet established one. The increases in public education quality
could boost overall educational attainments in the short run and improve long-run health outcomes.
There is also a growing literature that examines the role of education in health outcomes and
specifically old-age mortality (Braakmann, 2011; Buckles et al., 2016; Cutler et al., 2015; Cutler
& Lleras-Muney, 2006; Fletcher, 2015; Fletcher & Noghanibehambari, 2021; Galama et al., 2018;
Lacroix et al., 2019; Lleras-Muney, 2005; Lleras-Muney et al., 2020). For instance, Halpern-

Manners et al. (2020) explore the effects of education on old-age longevity. They implement a



twin-fixed effect strategy to control for unobserved innate abilities and shared exposures during
childhood and find that an additional year of schooling is associated with 0.3 additional life years.
Fletcher & Noghanibehambari (2021) argue that the accessibility and availability of colleges
generate incentives for individuals to attend college. They examine the impact of new college
openings in the county of residence during adolescence on old-age longevity. They show that new
college openings increase education and longevity. Their treatment-on-treated calculations suggest
that having earned any college education raises age at death by 1-1.6 years.

3. Data Sources

The primary data source is state-identified restricted-access multiple-cause of death data
extracted from National Center for Health Statistics (2020) (henceforth NCHS data). The NCHS
data reports the universe of death records that occur in the US. Since 1979, death records contain
the state-of-birth of an individual, a necessary variable to infer childhood state-level policy
exposure. The data also contains limited individual characteristics, including race, gender, and age
at death. We merge the NCHS data with the database of state-level timing of suffrage laws
extracted from Kose et al. (2021). We restrict the sample to post-1880 cohorts to remove those
above-100 years old individuals in the control group as their outcomes arguably follow a different
path than the treated later-born cohorts. The sample is also restricted to those aged at least 40 so
as to remove the potential confounding influence of health trends in later cohorts. In addition, we
remove individuals born in Wyoming and Utah as the implemented suffrage laws occur years

before the first cohorts appear in the data.*

4 Wyoming implemented the law in 1869 and Utah in 1870. Moreover, as we build the matrix of covariates based on
decennial census and since the census did not cover Hawaii and Alaska (up to 1940), we remove individuals in these
states, too.



The geographic distribution of state-level women’s suffrage implementation is depicted in
Figure 1. Summary statistics of the final sample are reported in Table 1. The final sample includes
more than 61 million observations and covers the death years of 1979-2019 for cohorts born
between 1880-1940 and who died at ages 39-100. The average childhood exposure to suffrage
across individuals is 75 percent. The average age at death is 78.7 years. Figure 2 delves into this
number by showing the geographic distribution of age at death in the final sample, based on the
state-of-birth. Individuals born in Midwest and West have higher longevity, and those born in
southern states generally have lower age at death. Moreover, Figure 3 shows the density

distribution of age at death in the NCHS data over the sample period.

To complement the analysis of longevity, we also use an alternative data source to explore
the effects on mortality. We use version-11 of the public-use National Longitudinal Mortality
Study extracted from the US Census Bureau (henceforth NLMS). The NLMS is a nationally
representative random sample of the non-institutionalized population. Version-11 of NLMS is
conducted in 1983 and is linked to the Annual Social and Economic Supplement of the Current
Population Survey as well as to death records from National Center for Health Statistics. The
advantage of NLMS over the NCHS data is that for a certain (random) sample of cohorts we
observe those who survived until 1983 (from the initial interview in 1973) and those who died, in
addition to all demographic and location information necessary for the analysis. This fact allows

us to look at the probability of death as opposed to longevity in NCHS data.

The decennial census data is extracted from Ruggles et al. (2020). For endogeneity
analysis, we use birth registration laws from Fagernés (2014), state-level prohibition reforms from
Law & Marks (2020), and the share of dry counties from Sechrist (2012). Finally, the database on

poll tax and suffrage reforms is extracted from Fagernés (2014).
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4. Empirical Method

The econometric method exploits the differences in the differential adoption of suffrage
law across states and over time. We operationalize this comparison in a two-way fixed effect

difference-in-difference model as follows:
Vies = Qo + a15hareExpcs + ta,X; + azZ.s + Ecr + {5 + &ics (1)

Where y is the outcome (longevity in NCHS and mortality in NLMS analysis) of individual
i who belongs to birth cohort ¢ and is born in state s. In X, we include as individual controls gender
and race dummies. In Z, we include birth-state-by-birth-year covariates, including female literacy
rate, female labor force participation rate, average socioeconomic index, the average number of
children, and share of employees in different occupation groups. These covariates are extracted
from the full-count decennial census data (1880-1940) and interpolated for non-decennial years.
To control for convergence in health outcomes of different cohorts across census regions, we
include region-of-birth-by-birth-year fixed effects represented by &.°> The parameter { represents
state-of-birth fixed effects. The variable of interest, ShareExp, measures the share of time during
a person’s childhood up to age 17 that their mother was exposed to the implementation of suffrage
laws. Thus, for those who turned 18 at the time of suffrage, the variable takes a value of zero. Also,
for those born before the suffrage reform, it equals one. For a person who turned nine at the
suffrage reform year, it equals 0.5. Finally, ¢ is a disturbance term. To account for serial correlation

in the error term across the place of birth, we cluster standard errors at the birth-state level.

5 While in the main results we include region-of-birth-by-birth-cohort fixed effects, in Appendix D we show that the
results are robust to excluding this double-interaction of fixed effects.
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5. Results
5.1. Endogeneity Concerns

The idea behind the empirical methodology is that the changes in suffrage laws are
uncorrelated with other determinants of longevity. In other words, the underlying assumption is
that in the absence of the reforms, the outcome of treated and control cohorts would have followed
the same path and were influenced by the same factors. However, several reasons pose doubts

about this assumption which we discuss below.

First, suffrage reforms could be accompanied by other state-level law changes that
marginally affect later-life health outcomes. For instance, several studies show that state-level
alcohol consumption ban during prohibition movements was associated with improvements in
later-life education and health (Evans et al., 2016; Jacks et al., 2021; Law & Marks, 2020). Other
studies point to the effectiveness of state entrance into the birth registration areas to enforce child
labor laws and consequent improvements in educational outcomes (Fagernés, 2014). In order to
explore whether the suffrage reforms followed or were proceeded with other potential law changes,
we implement a series of event-study analyses in which the event is the suffrage law reform, and
event-time is the distance (in year groups) from the year of law change.® These results are depicted
in four panels of Figure 4. There is no discernible pattern that suffrage laws were enacted following
other laws or followed other changes specifically prohibition reforms, share of dry counties,
enactment of birth registration law, and the introduction of poll taxes. All point estimates are

indistinguishable from zero.

Another concern is that certain subpopulations may value suffrage laws in a way to move

to states which enacted the law earlier. Similarly, people may interpret suffrage laws as the

¢ Similar to equation 1, we include region-by-year and state fixed effects in all these regressions. The standard errors
are clustered at the state level.
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predictors of the upcoming changes and incipient social and economic movements. For instance,
blacks may observe suffrage as a step toward a more socially equal society and move to states that
pass the law. Since blacks have lower longevity for reasons that cannot be simply absorbed by race
dummies, the estimated effects of equation 1 are biased. To explore this endogeneity issue, we
implement event-study analyses to evaluate the decennial evolution of demographic features as a
response to suffrage reforms. Specifically, we regress the decennial census (1880-1940) share of
state-level people in each race/ethnicity on a dummy indicating the passage of suffrage. The results
are reported in four panels of Figure 5. As the small and insignificant event coefficients suggest,
there is no significant change in the share of whites, blacks, and Hispanics during pre-post suffrage

years.

The third concern is related to changes in the share of females, family structure, and
endogenous fertility. For instance, if states with earlier adoption of suffrage attract single mothers,
the coefficients of equation 1 may underestimate the true effects as single parenthood could also
be associated with lower health endowment and lower later-life longevity.” However, Figure 6
provides no evidence that suffrage reforms were accompanied by changes in the share of females,
married women, the percentage of households with a child less than five years old, and the total

number of children in the family.

Fourth, the reforms may follow structural social and economic changes that can also be
observed in economic variables. For instance, children born in early-adopter states may also
experience improvements in economic conditions and reveal improvements in longevity as a result

of the latter rather than the former. To explore this, we look at the decennial census changes in the

" The argument rests on the assumption that single mothers, on average, have fewer available material resources.
See, for instance, Duriancik & Goff (2019), Taanila et al. (2002), and Waldfogel et al. (2010).
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average socioeconomic index, the average occupational prestigious score, the share of white-collar
employees, and the percentage of farmers. The results of event-studies, reported in four panels of
Figure 7, reveal no pattern of any pre-post changes in these outcomes due to the suffrage law

change.

The fifth concern is regarding the survival of infants and children to NCHS data. Suppose
suffrage imposes a condition on survival that differs by gender/race/ethnicity. In that case, the
regression estimations are contaminated since there are differences in longevity by gender, race,
and ethnicity that cannot be captured by including these as control variables. To explore this source
of bias, we implement some balancing-test type event-study analysis in which the event-time is
the year a person turns 17 relative to the year of suffrage.® The results are reported in four panels
of Figure 8. All the pre-post coefficients’ point estimates are indistinguishable from zero,

statistically and economically.

To complement this section and show that the effects are indeed driven by exposure during
a specific age range, i.e., childhood, we implement several placebo tests to explore the association
between exposure to suffrage laws at ages that individuals likely moved out of their original
household. The results are reported across different columns of Table 2 for different age group
comparisons. For instance, column 1 compares the outcomes of those individuals who experienced
suffrage when they were 19-20 years old to those who were 21-23. If the association between
childhood exposure to suffrage and longevity were driven by overall improvement in health

outcomes in early-adopter states versus later-adopter states, we would observe strong associations

8 The logic behind age 17 cut-off is that children leave their home after this age and that, if we believe education is a
likely channel as we discuss in section 2.2, this is the usual cut-off age for completing K-12 education. However, in
Appendix B, we show the robustness of the results to alternative age restrictions.
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in this table. However, the estimated effects are quite small in magnitude and statistically

insignificant.

5.2. Event-Study Results

We start our analysis by showing the event-study results of childhood exposure to suffrage
reform and longevity.” The results are illustrated in Figure 9. The negative event-time coefficients
are close to zero and statistically insignificant, which rule out the concern over preexisting trends
in the outcome. The coefficients start to rise for those who turn 15-16 years old at the time of
suffrage (event-time=[1,2]) and continue to increase for other partially exposed cohorts. The
coefficients become relatively (at least relative to the rising trend for partially exposed cohorts)
stable for fully exposed cohorts. Moreover, all post-exposure coefficients are statistically

significant at 5 percent level.

5.3. Main Results

The main results of the paper are reported in Table 3 across subsamples in consecutive
panels. The first column within each panel shows the effects conditional on fixed effects, and the
second panel adds individual and state-level controls. The full specification of the full sample
suggests that compared with those who turned 18 at the time of suffrage (share of exposure=0),
being exposed to suffrage during all years of childhood (share of exposure=1) is associated with
0.5 additional life years (column 2). Alternatively, we can use the standard deviation in the
exposure share as the benchmark change in the explanatory variable (from Table 1). On average

and conditional on fixed effects and covariates, a one-standard-deviation change in exposure share

® Specifically, we implement regressions of the following forms using ordinary-least-square: y;.s = g +
iT;zﬁi (I((BYies + 17 = Suf fos) = 0)) + auX; + azZ.s + & + {5 + €5, where all covariates and fixed effects are
as in equation 1. The event times (denoted by i) are grouped in two-year chunks. For illustrative purposes, the event

times are grouped for less than T (<-9) and more than T (>24) into two single dummies. The parameter /(. ) represent
unit function that takes one if its argument is true and zero otherwise.
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(0.35 units change) is associated with 0.19 years higher longevity. This effect is slightly larger
among males than females (comparing columns 4 and 6). However, the effects are significantly
larger among blacks compared to whites. Among blacks, the difference in the longevity of fully-
exposed versus unexposed cohorts is about 1.3 years, equivalent to roughly 1.7 percent rise from
the mean. This racial difference in the effects of suffrage is also documented in the previous
literature. For instance, Kose et al. (2021) show that children fully exposed to suffrage reveal
improvements in educational attainments and that these benefits appear to be significantly larger
among black children than white children. They also find modestly larger effects among males

than females, consistent with our reduced-form findings on longevity.

5.4. Robustness across Specifications

In Table 4, we explore the sensitivity of the main results to alternative model specifications.
In column 1, we replicate the full specification results of column 2 of Table 3 as our benchmark
comparison. In column 2, we add to column 1 a series of interactions between state-of-birth-by-
gender and state-of-birth-by-race dummies to allow for the state effects to vary for each

subpopulation. The coefficient remains virtually constant.

In column 3, we absorb all state-level observable and unobservable characteristics that
evolve linearly across cohorts. Adding a state-of-birth-by-birth-year linear trend drops the
magnitude of the effect by roughly 22 percent, while the marginal effect is still significant at 5

percent level.

In the main analysis, we avoid controlling for state-of-death as the choice of state later in
life can also be determined by early life events and is an endogenous control. In column 4, we

show that controlling for death-state fixed effects does not alter the magnitude or statistical
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significance of the coefficient. In addition, to account for seasonality in mortality, column 5 adds

month of death fixed effects. The effect is almost identical to that of column 1.

To check the sensitivity of the functional form to the linear outcome, we replace the
outcome with the log of age at death. The result is reported in column 6. It suggests that fully
exposed cohorts (relative to non-exposed cohorts) have a 0.7 percent higher age at death. This is

almost identical to the percentage change from the mean reported in row 5 of column 2 of Table

3.

Finally, while we cluster standard errors at the birth-state level in column 1, we show that
the estimated standard error is considerably smaller if we use the Huber-White robust method
(column 7). Moreover, the standard errors are smaller if we cluster them at the region-cohort and
birth-state level (two-way clustering, column 8). Thus, the birth-state level is a relatively more
conservative level of clustering of standard errors.

5.5. Heterogeneity across Subsamples

In accompanying the suffrage laws, states also enacted literacy tests. Therefore, one would
a priori expect to observe larger effects in places with higher female literacy rates. Moreover,
several studies suggest that women empowerment in society can also be attained by increasing the
share of women in the labor force (Togeby, 2016). In this view, female labor force participation
can operate as a dynamic complementarity factor to boost the effects of suffrage laws. Therefore,
we would expect to observe larger effects in places with higher initial female labor force
participation. To examine these potential heterogeneities, we replicate the main results across

states below/above the median of female literacy, female socioeconomic index, and female labor
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force participation rate in the year of the suffrage law change.!® These results are reported in Table
5. As expected, the effects are stronger for states with higher female literacy and higher initial

female labor force participation.

Another argument is that the effects might be concentrated in one specific region. In
columns 7-10 of Table 5, we replicate the main results across census regions. The effects are not
uniform across regions, but we don’t observe that a specific region drives them. For instance, the
coefficient of Midwest-born people suggests 1.2 years increase in longevity while this effect is 0.4
years for Southern-born individuals.

5.6. Using an Alternative Outcome

In this subsection, we show that the effects do not appear solely for longevity outcomes.
We document that comparing cross-cohorts and across states leads us to observe lower mortality
of suffrage-exposed individuals. In so doing, we replicate the main results for the NLMS sample
and replace the outcome with a dummy variable indicating whether or not a person was dead by
the year of the interview in 1983. We start our analysis by showing that the NLMS sample does
not reveal a demographic change resulting from suffrage law change by showing the balancing-
test type event-study analysis in Appendix A. Then, we implement a similar event-study as in
Figure 9, using all fixed effects and covariates discussed in equation 1. The results are illustrated
in Figure 10. Pre-treatment coefficients are statistically and economically indistinguishable from
zero revealing no preexisting trend in mortality of unexposed cohorts. The effects start to rise (in

magnitude) for partially exposed cohorts and become quite stable for fully exposed cohorts.

10'We use the year of suffrage as the initial year so as to avoid the potential endogenous responses of people to
suffrage law changes.
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In Table 6, we show the regression results for two models: ordinary-least-square and logit
regressions. Both models suggest considerable reductions in mortality of exposed individuals. The
OLS results suggest that a one-unit change in the share of exposure (comparing fully-exposed to
unexposed cohorts) is associated with a roughly 5 percentage-points decrease in the probability of
death, equivalent to an 18 percent drop from the mean of mortality in the sample. The logit model
suggests that for a one-unit increase in the share of exposure, the odds of death decreases by 18.5

percent.

5.7. Robustness to Alternative Difference-in-Difference Estimations

Our empirical methodology is primarily an OLS-produced difference-in-difference (DD)
strategy. The recent development in the econometrics of DD analysis, specifically for staggered
adoption in policy analysis, suggests that the DD coefficient is a combination of 2-by-2 DD
comparisons between post/pre and treatment/control groups (Goodman-Bacon, 2021a). For
instance, the OLS compares early suffrage adopter states to those states yet to adopt the law as
well as later adopter states to those who adopted the law earlier. In this case, the already treated
observations are in a different trajectory as suffrage has changed their longevity trends and are not
an appropriate control group for newly treated groups. To explore this heterogeneity in different
comparison sets, we implement bacon-decomposition and discuss the results in Appendix E
(Goodman-Bacon, 2021a). We observe that comparing later treated versus already treated cohorts
reveals a negative overall coefficient while the other comparisons and the overall DD coefficient
are positive. Therefore, we would expect that the OLS contaminations only under-bias the overall
effects, and the true effects could be even larger. As an alternative analysis, we replicate the event-
study analysis of de Chaisemartin & D’Haultfceuille (2020), which attempts to modify the OLS
estimates by removing contaminations of later-treated versus earlier-treated comparisons. These

results are depicted in Figure 11. The absence of a pre-trend and the rise in coefficients for treated
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cohorts reveal a pattern similar to those of Figure 9. However, the marginal effects of treated
cohorts and specifically fully-exposed cohorts are only modestly larger than those of the OLS-
produced event-study. Overall, we find our initial findings relatively robust after excluding the
contaminant comparison sets.

5.8. Additional Analysis

In Appendix C, we replicate the event-study for different causes of death. The longevity
benefits appear to be stronger for diseases related to Malignant Neoplasm, Cardiovascular
diseases, Chronic Lower Respiratory diseases, Influenza, Pneumonia, and Nephritis. We also
replicate the event-study for subsamples based on race and gender.

6. Potential Mechanisms

So far, the results suggest improvements in old-age health due to exposure to empowering
women during childhood. However, these results are reduced-form impacts and are not
informative regarding the potential mechanisms. As we discussed in section 2.2, the literature
documents suffrage-induced increases in school spending and rises in public education among
exposed children. In addition, a strand of the literature argues, though inconclusively, that
improvements in education and labor market outcomes are associated with increases in longevity
and reductions in mortality (Cutler et al., 2016; Fletcher, 2015; Huebener, 2019; Lleras-Muney,

2005; Meghir et al., 2018).

We reevaluate the association between suffrage and education for cohorts similar to those
in our study sample. In so doing, we focus on the 1980 census for two reasons. First, it contains
all the necessary information required for our empirical strategy, in addition to education and

income. Also, it is the last year that the census asks about years of schooling.!! Second, our sample

' In census-1990-onwars, we only observe education in categories.
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starts from 1979. If treated cohorts are more likely to survive in future years as the main results
suggests, looking at post 1980 censuses may overestimate the effects as we are observing healthier

and probably better educated individuals.

We impose similar cohort and state choices as discussed in section 3 and implement
regressions similar to the full specification of equation 1 while replacing the education-income
profile as the outcomes. The results are reported in Table 7 for different outcomes across different
columns. A one-unit increase in the share of exposure (ShareExp=1 versus ShareExp=0) is
associated with an increase of 0.24 years of schooling, 3.3 percentage points increase in the
probability of having any college education, 5.9 percent higher total family income, and roughly
17 percent reduction in total welfare receipt. These effects are statistically significant,
economically considerable, and consistent with previous findings (Carruthers & Wanamaker,
2015; Kose et al., 2021). However, education seems to be a modest and partial channel if we
compare the magnitudes with the findings of education-longevity studies. For instance, Halpern-
Manners et al. (2020) Show that an additional year of schooling increases longevity by about 0.34
years. Using this figure and combing the effects of column 1 of Table 7 and column 2 of Table 3,
we can deduce that increases in years of schooling can explain only 15 percent of rises in longevity.
Therefore, other health investments during childhood (that do not appear in education and income)
could also play a role in linking suffrage exposure and longevity.

7. Conclusion

While the developed countries started a path toward a more gender-equal society, issues of
the gender gap still possess a wide range of outcomes (Doepke et al., 2012). Moreover, in many
developing countries, the inequalities stem from the structural design of legal systems and cultural

platforms (e.g., Godefroy (2019)). While the research has offered potential benefits of women
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empowerment and its spillover effects, fewer studies have looked at the long-run externalities.
This paper added to this literature by documenting the long-run longevity improvements among
children whose mothers were exposed to suffrage law changes in the United States during the late

19 century and early 20™ century.

We extensively discussed the potential endogeneity concerns and ruled out issues regarding
migration, endogenous fertility, and demographic compositional changes. A series of placebo tests
combined with event-study analyses ruled out the concern that the observed effects ride on the
preexisting trend and cross-cohort differentials in longevity. The main results suggested that
cohorts fully exposed to suffrage during childhood compared with unexposed cohorts live roughly
0.5 years longer. These effects were stronger among blacks but somewhat similar between males
and females. The gains also appeared to be larger in states with higher initial female literacy rates
and higher initial female labor force participation. Additional analyses suggested that increases in
education and income could have, though partially, operated as underlying mechanisms. These
findings added to the ongoing literature on the long-run and intergenerational health benefits of

women empowerment.
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Tables

Table 1 - Summary Statistics

Variable Mean Std. Dev. Min Max
Death Age 78.69771 10.85135 39 122
Female 0.52539 0.49935 0 1
White 0.89316 0.30891 0 1
Black 0.10227 0.303 0 1
Share Exposed 0.75355 0.35295 0 1

Birth State-Year Characteristics:
Number Of Children Less than 5

0.44492 0.11484 0.21049 0.83944
years old
Share Of White-Collar Workers 0.0366 0.00956 0.01987 0.08233
Share Of Farmers 0.22496 0.15292 0.01096 0.89634
Share of Other Occupations 0.73623 0.14537 0.08454 0.9455
Share Of Literate Female 0.66225 0.17523 0 0.8337
Female Labor Force Participation 0.22817 0.08702 0 0.51277
Average Socioeconomic Index 25.19972 4.67166 13.5855 34.28532
Observations 61,326,487
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Table 2 - Placebo Tests: Exposure to Suffrage Laws among Potentially Unaffected Cohorts

Outcome: Age at Death (Years)

Suffrage Age Suffrage Age Suffrage Age Suffrage Age
19-20 VS 21- 24-26 VS 27- 30-32 VS 33- 35-36 VS 37-
23 29 35 40
@ 2 3) “4)
Share of Exposure -0.01159 -0.01251 -0.0048 0.02229
(0.01914) (0.01292) (0.03225) (0.09203)
Observations 2494734 1469923 417821 89343
R-Squared 0.09702 0.13194 0.18291 0.20715
Mean DV 88.078 91.172 95.046 98.624
%Change -0.013 -0.014 -0.005 0.023
Birth State FE v v v v
Region-of-Birth-by-Birth- v v v v
Year FE
Controls v v v v

Notes. Standard errors, clustered at the birth-state level, are reported in parentheses. Controls include a dummy for
gender, a dummy for race, and average birth-state-by-birth-year covariates including female literacy rate, female labor
force participation rate, average socioeconomic index, average number of children under 5 years old, and share of
workers in different occupations.

*¥*% p<0.01, ** p<0.05, * p<0.1
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Table 3 - Main Results: The Association between Childhood Exposure to Suffrage Laws and Old-Age Longevity

Outcome: Age at Death (Years), Samples:

Full Sample Females Males Blacks Whites
(1) 2 3) “4) (5 (6) Q) (®) ® (10)

0.36177**%  0.53425%* 0.42272%*%  0.49916** 0.29861 0.58292%* 1.18398%*%** 1.25349%*%*%* 0.43114***  (0.47968***
Share of Exposure

(0.16457)  (0.19955) (0.16714)  (0.19455) (0.21776)  (0.22727) (0.29825) (0.38203) (0.15801)  (0.16573)
Observations 61370021 61326487 32243182 32214226 29126839 29112261 6276382 6273961 54813377 54773898
R-Squared 0.31023 0.33134 0.3246 0.32666 0.27541 0.2775 0.35184 0.3682 0.30073 0.32021
Mean DV 78.698 78.690 80.843 80.835 76.323 76.317 75.610 75.604 79.060 79.053
%Change 0.460 0.679 0.523 0.618 0.391 0.764 1.566 1.658 0.545 0.607
Birth State FE v v v v v v v v v v
Region-of-Birth-by- v v v v v v v v v v
Birth-Year FE
Controls v 4 v v v

Notes. Standard errors, clustered at the birth-state level, are reported in parentheses. Controls include a dummy for gender, a dummy for race, and average birth-state-by-birth-year
covariates including female literacy rate, female labor force participation rate, average socioeconomic index, average number of children under 5 years old, and share of workers in

different occupations.

##% p<0.01, ** p<0.05, * p<0.1
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Table 4 - Robustness Checks across Specifications

QOutcome: Age at Death

Adding Two-Way
Birth-State Clustering SE at
by Birth- Adding Adding Birth-State and
Column 2 Adding Birth-State by Year Linear Death State Month of Outcome in Huber-White Region-by-Birth-
Table 3 Race/Gender FE Trend FE Death FE Log Robust SE Year Level
&) &) 3) “ ) (©) 0] ®)
Share of 0.53425%* 0.52595%* 0.41847** 0.52834%** 0.53411%* 0.00742%** 0.53425%** 0.53425%%*
Exposure (0.19955) (0.20098) (0.17128) (0.19002) (0.19958) (0.00269) (0.05979) (0.02251)
Observations 61326487 61326487 61326487 61319907 61326487 61326487 61326487 61326487
R-Squared 0.33134 0.33178 0.33137 0.33354 0.33147 0.32285 0.33134 0.33134
Birth State FE v v 4 4 v 4 v v
Region-of-Birth-
by-Birth-Year 4 v v v v v v v
FE
Controls v v v v v v v v

Notes. Standard errors, clustered at the birth-state level, are reported in parentheses. Controls include a dummy for gender, a dummy for race, and average birth-state-by-birth-year covariates including
female literacy rate, female labor force participation rate, average socioeconomic index, average number of children under 5 years old, and share of workers in different occupations.
**% p<0.01, ** p<0.05, * p<0.1
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Table 5 - Heterogeneity of the Main Results across Subsamples

Outcome: Age at Death (Years), Samples:

Female Literacy

Female Socioeconomic

Female Labor Force

Census Region

Index Participation
Below Above Below Above Below Above .
Median Median Median Median Median Median Northeast Midwest South West
1 (2 (3) 4) (5) (6) () (3) &) (10)
0.36177**  (0.53425%* 0.42272%*  (0.49916** 0.29861 0.58292%** 1.18398*%*%* 1.25349%**  (0.43114%**  (0.47968***
Share of Exposure
(0.16457) (0.19955) (0.16714) (0.19455) (0.21776) (0.22727) (0.29825) (0.38203) (0.15801) (0.16573)
Observations 61370021 61326487 32243182 32214226 29126839 29112261 6276382 6273961 54813377 54773898
R-Squared 0.31023 0.33134 0.3246 0.32666 0.27541 0.2775 0.35184 0.3682 0.30073 0.32021
Mean DV 78.698 78.690 80.843 80.835 76.323 76.317 75.610 75.604 79.060 79.053
%Change 0.460 0.679 0.523 0.618 0.391 0.764 1.566 1.658 0.545 0.607
Birth State FE 4 v 4 v v v v v v v
Region-of-Birth-by- v v v v v v v v v v
Birth-Year FE
Controls 4 v v v v

Notes. Standard errors, clustered at the birth-state level, are reported in parentheses. Controls include a dummy for gender, a dummy for race, and average birth-state-by-birth-year
covariates including female literacy rate, female labor force participation rate, average socioeconomic index, average number of children under 5 years old, and share of workers in

different occupations.
*** p<0.01, ** p<0.05, * p<0.1
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Table 6 - The Association between Exposure to Suffrage Laws and Old Age Mortality Using National
Longitudinal Mortality Study

Outcome: Individual is Dead (Dummy)

LPM Logit
(1) 3)
-0. 2 kskk -0. skskk
Share of Exposure 0.05028 0.20408
(0.0163) (0.059)
Observations 381141 381141
R-Squared 0.2864 0.25152
Mean DV 0.274 0.274
Birth State FE v v
Region-of-Birth-by-Birth- v v
Year FE
Controls v v

Notes. Standard errors, clustered at the birth-state level, are reported in parentheses. Controls include a dummy
for gender, a dummy for race, and average birth-state-by-birth-year covariates including female literacy rate,
female labor force participation rate, average socioeconomic index, average number of children under 5 years
old, and share of workers in different occupations.

**% p<0.01, ** p<0.05, * p<0.1
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Table 7 - Exploring Mechanisms of Impact: The Association between Exposure to Suffrage Laws and Education-Income Outcomes Using Census 1980

Outcome:
Years of Educa‘uoq Less Education: Log Total Log Total
Schooling than High College and Family Income Welfare Income
School More
(D 2 3) 4) ®)

Share of Exposure 0.23794** -0.01625 0.03328*** 0.05948* -0.17108%**

(0.11405) (0.01251) (0.00966) (0.03469) (0.06744)
Observations 3541076 3541076 3541076 3454789 3541076
R-Squared 0.14189 0.07208 0.04287 0.18785 0.04233
Mean DV 11.269 0.037 0.251 10.862 0.398
%Change 2.111 -43.927 13.259 0.548 -42.986
Birth State FE v v v v v
Region-of-Birth-by- v v v v v

Birth-Year FE
Controls v v v v v

Notes. Standard errors, clustered at the birth-state level, are reported in parentheses. Controls include a dummy for gender, a dummy for race, and
average birth-state-by-birth-year covariates including female literacy rate, female labor force participation rate, average socioeconomic index,
average number of children under 5 years old, and share of workers in different occupations.

**% p<0.01, ** p<0.05, * p<0.1
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Figure 4 - Event-Study to Explore the Endogenous Changes in State-Level Characteristics before and after
the Suffrage Reforms

Notes. Point estimates and 90 percent confidence intervals are illustrated. Outcomes are shown in each panel’s title. The event-
time is the distance between each census year (in which the outcome is observed) and the year of suffrage reform. All

regressions include state fixed effects, year fixed effects, and region-by-year fixed effects. Standard errors are clustered at the
state level. The data covers the decennial years 1880-1940.
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Figure S - Event-Study to Explore the Endogenous Changes in State-Level Characteristics before and after
the Suffrage Reforms

Notes. Point estimates and 90 percent confidence intervals are illustrated. Outcomes are shown in each panel’s title. The event-
time is the distance between each census year (in which the outcome is observed) and the year of suffrage reform. All
regressions include state fixed effects, year fixed effects, and region-by-year fixed effects. Standard errors are clustered at the
state level. The data covers the decennial years 1880-1940.
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Figure 6 - Event-Study to Explore the Endogenous Changes in State-Level Characteristics before and after
the Suffrage Reforms

Notes. Point estimates and 90 percent confidence intervals are illustrated. Outcomes are shown in each panel’s title. The event-
time is the distance between each census year (in which the outcome is observed) and the year of suffrage reform. All

regressions include state fixed effects, year fixed effects, and region-by-year fixed effects. Standard errors are clustered at the
state level. The data covers the decennial years 1880-1940.
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Figure 7 - Event-Study to Explore the Endogenous Changes in State-Level Characteristics before and after
the Suffrage Reforms

Notes. Point estimates and 90 percent confidence intervals are illustrated. Outcomes are shown in each panel’s title. The event-
time is the distance between each census year (in which the outcome is observed) and the year of suffrage reform. All

regressions include state fixed effects, year fixed effects, and region-by-year fixed effects. Standard errors are clustered at the
state level. The data covers the decennial years 1880-1940.
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Figure 8 - Event-Study to Explore the Association between Childhood Exposure to Suffrage Laws and
Observable Characteristics in NCHS Mortality Data

Notes. Point estimates and 90 percent confidence intervals are illustrated. The regression includes birth-state fixed effects,
birth-year fixed effects, and birth-region-by-birth-year fixed effects. The data covers the years 1979-2019 for cohorts born in
years 1880-1940.
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Figure 9 - Event-Study to Explore the Association between Childhood Exposure to Suffrage Laws and Old-
Age Longevity Using NCHS Mortality Data

Notes. Point estimates and 90 percent confidence intervals are illustrated. The regression includes birth-state fixed effects,
birth-year fixed effects, and birth-region-by-birth-year fixed effects. The regression also includes a dummy for gender, a
dummy for race, and average birth-state-by-birth-year covariates including female literacy rate, female labor force participation
rate, average socioeconomic index, average number of children under 5 years old, and share of workers in different occupations.
Standard errors are clustered at the state level. The data covers the years 1979-2019 for cohorts born in years 1880-1940.
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Figure 10 - Event-Study to Explore the Association between Childhood Exposure to Suffrage Laws and Old-
Age Mortality Using National Longitudinal Mortality Study

Notes. Point estimates and 90 percent confidence intervals are illustrated. The regression includes birth-state fixed effects,
birth-year fixed effects, and birth-region-by-birth-year fixed effects. The regression also includes a dummy for gender, a
dummy for race, and average birth-state-by-birth-year covariates including female literacy rate, female labor force participation
rate, average socioeconomic index, average number of children under 5 years old, and share of workers in different occupations.
Standard errors are clustered at the state level. The data covers cohorts born in years 1880-1940.
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Figure 11 - Event-Study to Explore the Association between Childhood Exposure to Suffrage Laws and Old-
Age Longevity in NCHS Data Using DCDH Approach

Notes. Point estimates and 90 percent confidence intervals are illustrated. The regression includes birth-state fixed effects,
birth-year fixed effects, and birth-region-by-birth-year fixed effects. The regression also includes a dummy for gender, a
dummy for race, and average birth-state-by-birth-year covariates including female literacy rate, female labor force participation
rate, average socioeconomic index, average number of children under 5 years old, and share of workers in different occupations.
Standard errors are clustered at the state level. The data covers the years 1979-2019 for cohorts born in years 1880-1940.
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Appendix A

In the main text, we implement the balancing tests through a series of event studies. In
Appendix Table A-1, we show the balancing test through regressions similar to equation 1, where
the outcome is individual observable characteristics. We also replicate this practice with the NLMS
sample in Appendix Table A-2. Moreover, we replicate the event-study similar to the balancing
test of Figure 8 for the NLMS sample and report the results in Appendix Figure A-1. Overall, these
results do not provide a strong and statistically significant association between samples’

demographic compositional change due to suffrage laws.
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Appendix Table A-1 - Balancing Test: The Association between Childhood Exposure to Suffrage Laws and
Observable Characteristics in NCHS Data

Outcome:
Female White Black Hispanic
@) (2 (€] “
Share of Exposure -0.00746 0.00515 0.00368 -0.00561
(0.00465) (0.00595) (0.00441) (0.01225)
Observations 61370021 61370021 61370021 61370021
R-Squared 0.01779 0.19308 0.20406 0.18369
Mean DV 0.525 0.893 0.102 0.289
%Change -1.421 0.577 3.608 -1.941
195% Confidence [-0.015 0.000] [-0.005 0.015] [-0.004 0.011] [-0.026 0.015]
ntervals
Birth State FE v v v v
R.egion-of—Birth—by— v v v v
Birth-Year FE
Controls v v v v

Notes. Standard errors, clustered at the birth-state level, are reported in parentheses. Controls include a dummy for
gender, a dummy for race, and average birth-state-by-birth-year covariates including female literacy rate, female
labor force participation rate, average socioeconomic index, average number of children under 5 years old, and
share of workers in different occupations.

**% p<0.01, ** p<0.05, * p<0.1

Appendix Table A-2 - Balancing Test: The Association between Childhood Exposure to Suffrage Laws and
Observable Characteristics in NLMS Data

QOutcome:
Female White Black Hispanic
1) (2) 3) (4)
Share of Exposure 0.01176 0.0092 -0.00678 0.00476
(0.02028) (0.00924) (0.00621) (0.01759)
Observations 381375 381375 381375 381375
R-Squared 0.00456 0.1503 0.17204 0.14549
Mean DV 0.539 0.903 0.088 0.060
%Change 2.181 1.019 -7.704 7.939
95% Confidence [-0.022 0.046] [-0.006 0.025] [-0.017 0.004] [-0.025 0.034]
Intervals
Birth State FE v v 4 v
R§gi0n-0f—Birth-by— v v v v
Birth-Year FE
Controls v v v v

Notes. Standard errors, clustered at the birth-state level, are reported in parentheses. Controls include a dummy for
gender, a dummy for race, and average birth-state-by-birth-year covariates including female literacy rate, female
labor force participation rate, average socioeconomic index, average number of children under 5 years old, and
share of workers in different occupations.

*¥** p<0.01, ** p<0.05, * p<0.1
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Appendix Figure A-1 - Event-Study to Explore the Association between Childhood Exposure to Suffrage
Laws and Observable Characteristics in NLMS Data

Notes. Point estimates and 90 percent confidence intervals are illustrated. The regression includes birth-state fixed effects,
birth-year fixed effects, and birth-region-by-birth-year fixed effects. The data covers cohorts born in years 1880-1940.
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Appendix B

In the main results, we considered childhood exposure up to age 17, assuming that children
leave households at this age and have completed K-12 education by this age. Appendix Table B-1
shows that the results are robust to alternative cut-off ages. However, the effects become only

modestly smaller if we assume exposure up at ages 10, 12, and 15.
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Appendix Table B-1 - Robustness of the Results to Different Thresholds of Childhood Exposure

Outcome: Age at Death, Exposure Up to:

Age 10 Age 12 Age 15
Q) ) 3)
Share of Exposure 0.35479*** 0.41153** 0.48623**
(0.13079) (0.15472) (0.18153)
Observations 61326487 61326487 61326487
R-Squared 0.33134 0.33134 0.33134
Mean DV 78.690 78.690 78.690
%Change 0.451 0.523 0.618
Birth State FE v v v
Region-of-Birth-by-Birth- v v v
Year FE
Controls v v v

Notes. Standard errors, clustered at the birth-state level, are reported in parentheses. Controls include a dummy for
gender, a dummy for race, and average birth-state-by-birth-year covariates including female literacy rate, female
labor force participation rate, average socioeconomic index, average number of children under 5 years old, and
share of workers in different occupations.

**% p<0.01, ** p<0.05, * p<0.1
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Appendix C

One potential heterogeneity is due to differences in longevity of those who die of certain
causes of death. To explore this, we replicate the event-study analysis for subsamples of
individuals who die from specific causes. These results are reported across eight panels of
Appendix Figure C-1 and Appendix Figure C-2. The gains in old-age longevity appear to be
stronger in deaths due to Malignant Neoplasm, Cardiovascular diseases, Chronic Lower

Respiratory diseases, Influenza, Pneumonia, and Nephritis.

We continue the heterogeneity analysis of event studies by reporting the event-study results
across subsamples by race in Appendix Figure C-3 and gender in Appendix Figure C-4. For
instance, comparing the bottom and top panels of Appendix Figure C-3, one can observe the

relatively larger rises in post-suffrage coefficients.
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Appendix Figure C-1 - Event-Study to Explore the Association between Childhood Exposure to Suffrage
Laws and Old-Age Longevity Using NCHS Mortality Data for Different Cause of Deaths

Notes. Point estimates and 90 percent confidence intervals are illustrated. The regression includes birth-state fixed effects,
birth-year fixed effects, and birth-region-by-birth-year fixed effects. The regression also includes a dummy for gender, a
dummy for race, and average birth-state-by-birth-year covariates including female literacy rate, female labor force participation
rate, average socioeconomic index, average number of children under 5 years old, and share of workers in different occupations.
Standard errors are clustered at the state level. The data covers the years 1979-2019 for cohorts born in years 1880-1940.
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Appendix Figure C-2 - Event-Study to Explore the Association between Childhood Exposure to Suffrage
Laws and Old-Age Longevity Using NCHS Mortality Data for Different Cause of Deaths

Notes. Point estimates and 90 percent confidence intervals are illustrated. The regression includes birth-state fixed effects,
birth-year fixed effects, and birth-region-by-birth-year fixed effects. The regression also includes a dummy for gender, a
dummy for race, and average birth-state-by-birth-year covariates including female literacy rate, female labor force participation
rate, average socioeconomic index, average number of children under 5 years old, and share of workers in different occupations.
Standard errors are clustered at the state level. The data covers the years 1979-2019 for cohorts born in years 1880-1940.
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Appendix Figure C-3 - Event-Study to Explore the Heterogeneity of the Association between Childhood
Exposure to Suffrage Laws and Old-Age Longevity Using NCHS Mortality Data for Whites and Blacks

Notes. Point estimates and 90 percent confidence intervals are illustrated. The regression includes birth-state fixed effects,
birth-year fixed effects, and birth-region-by-birth-year fixed effects. The regression also includes a dummy for gender, a
dummy for race, and average birth-state-by-birth-year covariates including female literacy rate, female labor force participation
rate, average socioeconomic index, average number of children under 5 years old, and share of workers in different occupations.
Standard errors are clustered at the state level. The data covers the years 1979-2019 for cohorts born in years 1880-1940.
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Appendix Figure C-4 - Event-Study to Explore the Heterogeneity of the Association between Childhood
Exposure to Suffrage Laws and Old-Age Longevity Using NCHS Mortality Data among Males and Females

Notes. Point estimates and 90 percent confidence intervals are illustrated. The regression includes birth-state fixed effects,
birth-year fixed effects, and birth-region-by-birth-year fixed effects. The regression also includes a dummy for gender, a
dummy for race, and average birth-state-by-birth-year covariates including female literacy rate, female labor force participation
rate, average socioeconomic index, average number of children under 5 years old, and share of workers in different occupations.
Standard errors are clustered at the state level. The data covers the years 1979-2019 for cohorts born in years 1880-1940.
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Appendix D

In this appendix, we show additional robustness checks. First, we show that the event-study
estimate is relatively robust to excluding the set of region-cohort dummies. These results are
reported in Appendix Figure D-1. It seems that including region-cohort dummies help control for
preexisting trends in longevity, although in the current event study, all the pre-trend coefficients
are statistically insignificant. We also add a state-of-birth-by-birth-cohort linear trend and replicate
the event-study in Appendix Figure D-2. All pre-trend coefficients are economically and
statistically zero. The effects start to rise for partially exposed cohorts and become relatively stable

for fully exposed cohorts, a similar pattern and similar coefficients as observed in Figure 9.
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Appendix Figure D-1 - Event-Study to Explore the Association between Childhood Exposure to Suffrage
Laws and Old-Age Longevity Using NCHS Mortality Data, Excluding Region-Cohort Fixed Effects

Notes. Point estimates and 90 percent confidence intervals are illustrated. The regression includes birth-state fixed effects and
birth-year fixed effects. The regression also includes a dummy for gender, a dummy for race, and average birth-state-by-birth-
year covariates including female literacy rate, female labor force participation rate, average socioeconomic index, average
number of children under 5 years old, and share of workers in different occupations.

Standard errors are clustered at the state level. The data covers the years 1979-2019 for cohorts born in years 1880-1940.
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Appendix Figure D-2 - Event-Study to Explore the Association between Childhood Exposure to Suffrage
Laws and Old-Age Longevity Using NCHS Mortality Data, Including Birth-State by Birth Year Trend

Notes. Point estimates and 90 percent confidence intervals are illustrated. The regression includes birth-state fixed effects,
birth-year -by-birth-region fixed effects, and birth-state by birth year linear trend. The regression also includes a dummy for
gender, a dummy for race, and average birth-state-by-birth-year covariates including female literacy rate, female labor force
participation rate, average socioeconomic index, average number of children under 5 years old, and share of workers in different
occupations.

Standard errors are clustered at the state level. The data covers the years 1979-2019 for cohorts born in years 1880-1940.
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Appendix E

Appendix Figure E-1 shows the bacon-decomposition of the 2-by-2 difference-in-
difference comparisons. We should note that in this figure, the sample is collapsed at the birth-
year and state-of-birth level, and comparisons lack any controls (a restriction imposed by the bacon
decomposition command). The overall DD coefficient is 0.13 additional life years. The overall
DD coefficient in earlier treated versus later control (treatment= early adopters; control=later
adopters) is 0.4 with a weight (in calculating overall DD) of 0.3. The DD effect of later treatment
and earlier control (treatment= later adopters; control=earlier adopters) is 0.2 with a weight of 0.4.
the effects are so far consistent with a positive impact across comparison groups. The only
contamination appears in the comparison set of treated versus already treated. It provides an overall
effect of -0.3 with a weight of 0.27. We believe that this is contamination in OLS-produced DD
effects throughout the paper since the already treated states (early suffrage adopters) are in a
distorted and different trajectory, and it does not offer a well-behaved control group that satisfies
the exogeneity criteria. Therefore, we believe that the true effects could be even larger than those

reported in the text.
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Bacon-Decomposition
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Appendix Figure E-1 — Bacon Decomposition of the Association between Childhood Exposure to Suffrage
Laws and Old-Age Longevity Using NCHS Mortality Data
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