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Abstract

U.S. states gave legal and economic rights to married women between 1850
and 1920. Prior to this “women’s liberation,” married women were sub-
ject to the laws of coverture, which granted virtually unlimited power to
their husbands. Using data from the full count U.S. census and contiguous
county-border pairs bordering states that gave rights at different times, we
use an event-study analysis to show that rights causally reduced fertility.
Thus, women’s rights can help explain the demographic transition, itself
one of the most profound societal changes experienced by industrializing
countries. Interestingly, women’s rights were not granted retroactively, al-
lowing us to compare people married before and after the reforms. This
alternative empirical strategy confirms our findings and illuminates mech-
anisms. Shifting bargaining power from husband to wife with women’s
rights accounts for our results, with the underlying spousal disagreement
relating to maternal mortality risk. Women’s empowerment can account
for about 20% of the decline in fertility during the demographic transition,
and may have relevant implications for policy in today’s developing coun-
tries.
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Torres, Nezih Guner, Casper Worm Hansen, Nir Jaimovich, Chad Jones, Ro’ee Levy, Shirlee Lichtman-Sadot, Sultan
Mehmood, Stelios Michalopoulos, Roni Michaeli, Claudia Olivetti, Imran Rasul, Cezar Santos, Itay Saporta, Analia
Schlosser, Pablo Selaya, Jesse Shapiro, Allison Shertzer, Yannay Spitzer, Michèle Tertilt, Neil Thakral, Tom Vogl, David
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If the principle of séparation den biens1 were to be made a rule of

law instead of an exception, our whole social relations would be

changed. Old-fashioned people like himself were not ashamed to

declare that it was written in nature and in Scripture that the hus-

band was and ought to be lord of his household, the regulator of its

concerns, and the protector of its inmates, which, if this Bill passed,

he would no longer be.

Member of Parliament, Sir Alexander Beresford Hope, during the

debate on the Married Women’s Property Act of 1870, as described

in Hansard (1870a).2

1 Introduction

One of the most dramatic advances in women’s rights in history was when com-

mon law countries began to give legal and economic rights to married women

in the second half of the 19th century. Before this “women’s liberation,” mar-

ried women were subject to the laws of coverture. Coverture had detailed reg-

ulations as to which spouse had ownership and control over property and in-

come, granting the husband virtually unlimited power within the household.

So great was the husband’s power that a common saying was that “man and

wife are one, but the man is the one” (Williams, 1947).3 We explore the ramifica-

tions of coverture’s demise on the “Demographic Transition,” or the transition

countries experience from high birth rates to low birth rates as they become

wealthier.4 The ramifications of this transition are hard to overstate. Lower

fertility rates are widely understood to increase income per capita (Galor, 2011)

and investment in children’s health and education, while adversely impacting a

country’s ability to support old-age pensions (Lee, 2003).5 We use the complete

1Separation of property between husband and wife.
2British House of Commons, April 14th, 1870.
3Blackstone’s commentaries on English common law declared “[b]y marriage, the husband

and wife are one person in law; that is the very being or legal existence of the woman is sus-
pended during the marriage . . . ” (Blackstone, 1896).

4While the demographic transition was characterized by both reductions in fertility and
mortality, we focus on fertility in this paper.

5Perhaps less well known is the impact of the demographic transition on international mi-
gration (Lee, 2003), the rise of secularism and modernity (Johnson-Hanks, 2008), and a coun-
try’s willingness to wage war (Brooks et al., 2018).
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count U.S. Census from 1850 to 1920 and two separate identification strategies

to show that women’s legal empowerment reduced fertility. Women’s eco-

nomic rights can account for about 20% of the decline in fertility during the

demographic transition of this time period.

Under coverture, personal property, including money, stocks, furniture, and

livestock, became the husband’s property upon marriage. He could sell or give

the property away, or even bequeath it to others. Real assets, such as land

and structures, were placed under the husband’s control while remaining in

the wife’s name. He could manage the assets as he saw fit, including any in-

come they generated, but he could not sell or bequeath the property without

his wife’s consent.6 A married woman could not contract, and any income she

earned from labor became her husband’s property. Thus, coverture granted

the husband virtually unlimited power of the purse within a household. This

intrahousehold dynamic changed with the introduction of married women’s

property laws, which were introduced by state in the U.S., between 1850 and

1920.

The first of our two identification strategies exploits contiguous pairs of coun-

ties on either side of the border between two states that granted rights at dif-

ferent times, using an event-study approach. For example, consider county A

in Ohio bordering county B in Pennsylvania. The people in these counties are

very similar, and thus good controls for one another. Ohio granted women

rights prior to Pennsylvania, allowing us to examine what happened to fertil-

ity in county A using women in county B as a control.7 We find that fertility

decreased following rights, with the probability of giving birth falling by about

1 percentage point. The full effect of women’s rights on fertility did not ap-

pear at once, but rather over a decade or two after rights were granted. This

is consistent with the idea, discussed below, that the people driving the change

in behavior are those married after rights are granted, and that the fraction of

such people increases over time. Similarly, the number of children under 5 fell

6We discuss further details of the laws of coverture in the appendices of Hazan et al. (2019)
and Hazan et al. (2022).

7We also control for other observables, such as the age of each spouse and the husband’s
occupational characteristics.
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after rights. Both measures suggest a decrease of fertility by about 3% when

rights were granted, and up to 7% three decades after rights were granted, ac-

counting for about 20% of the overall decline in fertility between 1850 and 1920

in the U.S.8

The second identification strategy exploits the fact that these economic rights

were not granted retroactively. That is, property transferred from the wife to

her husband, as a result of coverture, was not returned to the wife upon grant-

ing women economic rights.9 Our second identification strategy is therefore to

look at the fertility rate of women married after rights were granted using sim-

ilar women married before rights were granted as a control. The 1900 and 1910

censuses asked people about the duration of their current marriage, allowing

us to identify and compare couples who were married before and after rights

were granted, within a county. We find that women age 20-39 who were mar-

ried after rights were granted had about a 1 percentage point lower probability

of giving birth in a year than those married before rights were granted. Thus,

this evidence supports the hypothesis that the declines in fertility documented

by the event-study approach are potentially accounted for by people married

after rights are granted. The 1900 and 1910 censuses also asked about measures

of completed fertility. Using a sample of women 45-59 years old, who presum-

ably had completed their fertility, we find that those married after rights were

granted had approximately 0.2 fewer children than those married before rights

were granted. This is quantitatively consistent with the probability of giving

birth declining by 1 percentage point over 20 years. Thus, the results docu-

mented are very similar between the two identification strategies, and strongly

suggests that people married after rights are driving the declines in fertility we

8A recent literature has documented econometric issues with event studies using two-
way fixed effects of the sort used in this paper and has offered a few potential avenues
to address these issues (de Chaisemartin and D’Haultféuille, 2020; Sun and Abraham, 2021;
Goodman-Bacon, 2021; Gardner, 2021). As a robustness analysis, when performing our event
studies, we also employ a two-step estimator of the sort analyzed in Thakral and Tô (2020),
who generalize an approach introduced by Gardner (2021). The results of this robustness test
are very similar to our benchmark exercise, and thus we conclude that our benchmark event
study analysis is appropriate.

9However, newly acquired property, such as newly received bequests, could be held by
women married prior to rights being granted as long as the property was received after rights
had been granted.
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document. Section 4 formalizes both empirical approaches and discusses the

assumptions under which our findings can be interpreted as causal. We argue

that these conditions are met.

Section 6 posits that a shift in household bargaining power from husband to

wife is the most plausible mechanism to explain the results documented in

this paper. First, legislators of the era were concerned that granting women

rights would disturb household tranquility by taking away men’s power to

make decisions (Griffin, 2003). Second, our results can be largely accounted

for by people married after rights were granted. This implies that perhaps

only those directly affected by the non-retroactive law changed their behavior.

Third, we present evidence consistent with the notion that maternal mortal-

ity risk could have been a source of marital disagreement over the number of

children. In fact, we find that states with the highest maternal mortality risk

saw declines in fertility following women’s rights of more than twice the rate

observed in other states. The importance of maternal mortality risk is hardly

surprising: approximately 1 in 125 live births led to maternal death in 1900,

while disability-adjusted life years, which consider both death and disability

risk, was about 1.1 years per pregnancy in 1930, and presumably higher in our

study period (Albanesi and Olivetti, 2016).10 We provide evidence that women

expressed their fears of pregnancy, which was a major factor driving the mid-

19th century abortion boom. It’s reasonable to assume that husbands and wives

disagreed over their willingness to endure such risks in having additional chil-

dren.11 Therefore, a transfer in bargaining power from husband to wife would

logically result in a decline in fertility.12 Notably, we find no evidence that the

ratio of surviving children to children ever born changed with women’s rights,

suggesting that the primary disagreement between husband and wife revolved

10This is still true in the developing world today. WHO (2021) finds that the probability that
a 15 year old woman will eventually die from maternal causes to be 1 in 45 in low income
countries. Bhalotra et al. (2021) note that “[t]here is no single cause of death and disability for
men aged 15-44 that is close in magnitude.”

11 Differential levels of information could also create this pattern. Ashraf et al. (2020) study
developing countries in contemporary times and find that husbands have less knowledge about
maternal mortality and morbidity risks than their wives. When these men are educated on the
topic, they exhibit a reduced desire for fertility.

12This should also increase women’s life expectancy. We calculate this effect to be as much as
a 2.1% increase in life expectancy for women in high-risk states.
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around maternal health, not child health. Fourth, we present evidence that

wealthier families decreased their fertility more than other families, consistent

with the idea that differences in control over wealth are responsible for our re-

sults.13 Fifth, our findings align with other papers demonstrating the effects of

women’s empowerment. Finally, we argue that alternative mechanisms cannot

fully explain the patterns in the data.

The paper proceeds as follows. Section 2 relates this study to the literature.

Section 3 discusses the history of coverture and its demise in the U.S. Section 4

discusses the data and empirical strategies used in this paper. Section 5 presents

our empirical results. Section 6 argues that bargaining power shifts, with mater-

nal mortality risk as the source of marital disagreement, are the most promising

explanation for our findings. We conclude in Section 7.

2 Literature Review

We begin by discussing the literature on the impact of women’s empower-

ment on fertility. Central to the claim is the idea that men and women have

different preferences over the quantity. There is empirical evidence that hus-

bands tend to prefer more children than wives (Rasul, 2008; Doepke and Tertilt,

2018; Doepke and Kindermann, 2019). The idea we focus on in this paper is

that women bear significant mortality and morbidity risk in childbearing, es-

pecially in developing countries (such as the U.S. in the 19th century), and thus

may prefer smaller families (Albanesi and Olivetti, 2014; Ashraf et al., 2014;

Albanesi and Olivetti, 2016; Ashraf et al., 2020).14 A quantity-quality tradeoff

would immediately translate reduced fertility into more investment in chil-

dren’s education. Bhalotra et al. (2021) find that gender quotas increasing the

representation of women in the parliaments of developing nations yield lower

maternal mortality risk, as health care increases, alongside a decrease of 6-7%

13In connection, we provide evidence in Section A.1 of the Online Appendix that the topic
of women’s property rights received widespread coverage in newspapers at the time. This
suggests that people, especially the wealthy who were more likely to read newspapers, were
indeed aware of the changes occurring in the legal system.

14Bazzi et al. (2022) find that women on the 19th century U.S. frontier had higher fertility and
lower female LFP rates, but higher status occupations for those women who worked. Interest-
ingly, women’s economic rights are associated with higher female LFP and lower fertility on
the frontier.
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in fertility and an increase in schooling of young women. We complement these

works by documenting how a major reworking of the laws governing property

rights within marriage affected fertility.

This paper also contributes to the literature on the connection between women’s

empowerment and economic development (Duflo, 2012; Doepke and Tertilt,

2018, 2019). We contribute to this literature by documenting how legal changes

granting women more economic rights affect fertility. Thus, our work can in-

form on the implications of female empowerment in the developing world to-

day, which in many ways resembles the U.S. in the 19th century.

Next, there is a large theoretical literature on the demographic transition (e.g.,

Galor and Weil, 2000; Galor and Moav, 2002), but few empirical studies of the

demographic transition in the U.S. Bleakley and Lange (2009) find that the elim-

ination of the hookworm reduced the cost of investing in child quality, and thus

fertility. Doepke (2005) rejects the hypothesis that a decline in infant mortality

was a factor in the demographic transition in the U.S. Beach and Hanlon (2023)

find a role for cultural transmission of fertility preferences during the demo-

graphic transition. Blanc (2022) finds that secularization can account for much

of the demographic transition in France. Greenwood and Seshadri (2002) at-

tribute much of the demographic transition to rising income and the structural

transformation away from agriculture. We contribute by showing the role that

legal changes empowering women had for the demographic transition.

There is a literature on how legal changes can affect household bargaining.15

Wolfers (2006) studies the introduction of unilateral divorce laws in the U.S.,

which occurred by state, and finds that they increased the probability of di-

vorce. Stevenson and Wolfers (2006) study the change of these laws, and find

that they reduced the probability of suicide and spousal homicide. Voena

(2015) examines how unilateral divorce laws affected labor supply and sav-

ings choices. We differ from this literature by emphasizing the role of property

rights during marriage, rather than the right to divorce or division of assets

upon divorce, affect household bargaining.

15Iyigun and Walsh (2007) discuss how changes in institutions that shift power towards
women can lead to lower fertility and more education.
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This paper also relates to the literature on women’s economic rights during this

time period, reviewed below in Section 3.3.

3 Women’s Economic Rights

Here, we discuss which laws we analyze, issues related to the timing of

women’s rights, the importance of analyzing rights over both property and

labor income, public awareness of these legal changes, and our sample time

period. We conclude by discussing the potential endogeneity of rights.

In the appendices of Hazan et al. (2019) and Hazan et al. (2022), for brevity

omitted here, we give a detailed overview of the history of coverture, as well as

a comparison between community property states and common law states. As

discussed below, we perform robustness tests dropping these states.

3.1 Timing of Rights

Married women were not given economic rights in the U.S. overnight; rather,

different sets of rights were granted in successive waves. Property laws were

passed by state legislatures, generally narrowly interpreted by courts (Chused,

1983; Zeigler, 1996), and updated again. States almost never retracted rights

once they were granted.16

We use the timing of women’s liberation by state from Geddes and Lueck

(2002). They code the year in which states granted women rights over both

their own property and labor earnings, which we refer to as “both” dates, or

rights. The choice to use their coding raises four questions.

The first is: why use these laws rather than earlier waves of laws? Property laws

prior to those studied by Geddes and Lueck (2002), known as “debt statutes,”

did not significantly affect women’s rights. Indeed, Chused (1983, p.1361) ar-

gues that “[t]hese acts . . . created a set of assets available for family use when

16Interestingly, the British House of Commons invited experts from American states that
already granted rights to testify on during their debate on women’s rights. Dudley Field of
New York argued that “[s]carcely any one of the great reforms which have been effected in this
State has given more entire satisfaction than this.” Mr. Fisher from Vermont testified that “I do
not believe that I have ever seen an individual in the State who wanted to go back to the old
law” (Hansard, 1870b).
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husbands found themselves in trouble with creditors” and concluded that they

“made only modest adjustments in coverture law, and generally confirmed

rather than confronted prevailing domestic roles of married women.”17 As

such, while these statutes did protect a wife’s property from her husband’s

creditors, they did not protect women from their husbands, and thus didn’t

change the balance of power in the household.18

The second question is: are “both” dates the correct set of laws for this

study? Presumably, we could analyze earnings rights and property rights

separately. However, there are two reasons that “both” is more appropriate

(Geddes and Lueck, 2002; Fernández, 2014; Hazan et al., 2019).

The first reason is that there is strong interaction between these rights. Can a

woman have property rights without earnings rights? Consider Apple & Co. v.

Ganong 47 Miss. 189 (1872). Louisa Ganong’s husband declared bankruptcy in

Mississippi. His creditors sued to gain possession of Louisa’s land. Her sep-

arate estate was protected from her husband’s creditors, but her earnings were

not. She purchased her land with money from a gift of cotton from her mother

and earnings from sewing for soldiers during the Civil War. The court ruled

that a percentage of her land commiserate with the percentage funded by her

labor earnings belonged to her husband, and was thus liable for his debts, be

given to his creditors. This case shows the difficulty of establishing property

rights without earnings rights. Indeed, Chatfield (2014) argues that these types

of cases help explain why Mississippi granted women rights over their earn-

ings, making investigations into how women purchased property unnecessary.

Consider Glover v. Alcott 11 Mich. 470 (1863). Deborah Alcott, a married

17 Koudijs and Salisbury (2020) argue these laws protect family assets in the case of default,
and thus risk-taking.

18How is it possible for a woman to have separate moveable assets if common law allows
the husband to take them upon marriage? For a husband to own his wife’s moveable assets, he
had to “reduce them to possession,” or actively take control of his wife’s property. If he did not
do so, they remained her assets and, after the debt statutes were passed, were immune from his
creditors. The exact definition of what constituted reduction to possession varied state by state
and over time, and had implications for the ability of a husband’s creditors to seize the assets.
For one example of this in Ohio, see the discussion on pp. 114-115 of Chused and Williams
(2016). Before these debt statutes, a wife’s separate moveable property was liable for a hus-
band’s debt even if he had not reduced these assets to possession. See Justice Wright’s discus-
sion in Dickerman v. Abrahams 21 Barb. 551 (1854), Supreme Court of New York.
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woman, owned and operated a mill in Michigan. Her husband declared

bankruptcy. Were her profits from the mill liable for his debts? The case came

down to the question of whether Mrs. Alcott had the right to manage her busi-

ness for her own benefit, or if this was considered labor income and thus be-

longed to her husband. The Supreme Court of Michigan decided that this in-

come indeed belonged to her husband, despite the fact that business was per-

formed on her property, by her, and with her property used as collateral for

the associated capital. Indeed, Justice Christiancy argued that if women were

allowed to take income from a business they owned, nothing could stop them

from setting up a pass-through business and circumventing the earnings law,

such that she “. . . would have it in her power to deprive her husband entirely of

all right to the time and services in the care and management of his household.”

Justice Campbell, dissenting, argued that this ruling would not allow a wife to

place a mill on her land, as she could if unmarried, leaving it unproductive.

The lack of earnings rights was therefore a serious disability in property rights.

Earnings rights without property rights were similarly ineffective: “. . . where

her wages mingled indistinguishably with her husband’s in savings accounts

or in common household possessions, she lost her title to her earnings as well

as to the furniture, clothing, and utensils purchased by the joint fund . . . For

when the earnings of husband and wife mixed, neither juries nor creditors had

a way to ascertain what belonged to her and what belonged to him” (Stanley,

1988, p. 497). Thus, a wife who worked, and didn’t immediately spend her

income, effectively transferred income to her husband. We conclude that it is

inappropriate to study one type of rights without the other.

The second reason is that state governments often needed more than one round

of legislation to effectively grant economic rights (Chused, 1983; Zeigler, 1996).

Property rights were generally granted before earnings rights, but issues with

property rights were often solved when granting earnings rights. For instance,

New York gave married women property rights in 1848. Why did the 1860

earnings bill include explicit protection of women’s personal property? Justice

J. Wright, of the Supreme Court of New York, gave a legal history of the 1848

law in Dickerman v. Abrahams 21 Barb. 551 (1854). He explained that the New

9



York legislature made a series of mistakes when passing the law, for instance,

the law was interpreted as only providing married women with rights over

real estate. Rights over personal assets were granted only later together with

labor earnings rights in 1860. New York is not a random example- New Jersey

copied the New York statute almost verbatim, and Wisconsin, Virginia, and

West Virginia all also used similar language as New York.

Online Appendix Section A.1 documents that the New York Times (NYT) care-

fully covered the topic of married women’s property laws. The NYT reported

on changes in the laws around the country and England. The NYT updated

readers on court cases, expert lectures, and the intricacies of the law. It seems

reasonable to conclude that the class of people who read newspapers such as

the NYT were both interested in, and informed about, the evolving state of

married women’s property rights.19

3.2 Sample Period

Figure 1 shows the date when each state granted women “both” rights. Mas-

sachusetts was the first in 1846. Data limitations force us to begin our anal-

ysis in 1850, rather than 1840 (Ruggles et al., 2020). We stop our analysis in

1920 since the 19th Amendment (passed in 1920) granted women the right

to vote, which may well have affected de facto implementation of coverture

(Geddes and Lueck, 2002).20

3.3 Considerations of Giving Women Rights

Why did legislatures – controlled by men – give women economic rights?

The economics and history literatures are united in arguing that men viewed

a loss of bargaining power at home as the main downside of women’s rights.

For example, Griffin (2003) makes clear that men were hesitant to give up their

own rights at home when debating reform in England. The reason in the his-

torical literature for granting women property rights seems to be to protect

19Section 6 documents that wealthier households changed their behavior the most in re-
sponse to women’s rights. These households likely were among the readers of the NYT.

20By this time, rights were granted in all states except Florida (1943), Arizona (1973), New
Mexico (1973), and Louisiana (1980).
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Figure 1: Timing of women’s rights by state.

women from abusive husbands who might leave their families impoverished.

Holcombe (1983) similarly discusses the history of women’s property rights

in England in the context of defending families against male-inflicted poverty.

Stanley (1988) discusses similar motives in state legislatures in the U.S.

Our reading of the historical literature negates the notion that the feminist

movement drove women’s economic rights, though it seems to have led to

women’s suffrage. The first law passed in New York to grant married women

property rights was three months before the Seneca Falls convention, widely

considered to be the beginning of the feminist movement in the U.S. Further-

more, consider Appendix Figure A.10, which plots the year that each U.S. state

granted women economic rights on the Y axis against the date of women’s suf-

frage on the X-axis. There is no correlation between the timing of these rights,

negating the relationship between feminism and economic rights. Stanley

(1988, p. 484) argues that “[m]arried women gained legal title to their wages,

noted a lawyer who wrote often for the Women’s Journal, ‘not from a sound

philosophical view of the case,’ but simply from ‘expediency or necessity.’ ”

The economics literature diverges on the economic incentives to give women

these rights. As discussed above, Doepke and Tertilt (2009) argue that men

wanted to grant rights to give other men’s wives power. Fernández (2014) ar-
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gues that if fertility is low, then each child receives a relatively large inheritance.

Without women’s rights, a son in law will take a lot of wealth by marrying a

daughter, representing a large loss to a father. Granting women rights thus

makes sense when fertility is low. The author measures fertility as the number

of children in a state between ages 10-19 divided by the number of women age

20-39. Using this cross-state measure, she finds a negative correlation between

fertility rates and women’s rights. Our results reject this hypothesis. Our data

makes use of the 100% census count, and analyzes fertility in households, rather

than the average number of children divided by the average number of women,

as in Fernández (2014). This allows for our event-study comparisons of people

on either side of county-border pairs, in which we do not see any trend in fer-

tility rates in the county on the side of the border that gets rights first prior to

rights being granted, and a decline afterwards. Furthermore, as we document

below, this decline in fertility occurred predominantly among those married af-

ter rights were granted, strongly suggesting that economic rights caused the fer-

tility decline, rather than vice versa. Thus, the correlation found in Fernández

(2014) reflects the opposite causation than she assumes. Rights led to a decrease

in fertility, rather than a decrease in fertility leading to women’s rights.

Geddes and Lueck (2002) argue that coverture decreased women’s incentive to

work, as their earnings went to their husbands. While we do not find support

of this mechanism in the U.S. (Hazan et al., 2022), this may have been a signifi-

cant mechanism in England, where married women’s labor force participation

was high. Finally, Hazan et al. (2019) argue that ending coverture expanded

investor protection to women, yielding financial market deepening and eco-

nomic growth. While they do not evaluate the hypothesis that this may have

been the reason to give women economic rights, it is a potential hypothesis

nonetheless.21

4 Data and Empirical Strategy

Here, we outline our data, including summary statistics, and empirical strategy.

21Hazan et al. (2019) discuss and empirically evaluate potential hypotheses for why men
chose to grant women’s economic rights in Section 2 of their Online Appendix. However, they
are unable to draw any robust empirical conclusions.
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4.1 Data

Our data for the event-study analyses come from the complete census count

from 1850-1920, less the 1890 census (Ruggles et al., 2020). Our data comparing

outcomes for households married before or after rights comes from the 1900

and 1910 censuses, as these were the only two censuses to ask couples about

the duration of their current marriage.

Our sample consists of households with white, non-Hispanic, married women

living in the same state in which they were born. We restrict attention to mar-

ried households to abstract from any issues related to out of wedlock birth,

which was exceedingly rare at the time. We document in Hazan et al. (2022)

that granting women property rights had only a negligible impact on marriage

markets, as measured by the propensity to get married, the age of married peo-

ple, and age gap between husband and wife.22 This reduces concerns that our

sample selection of married households could bias our results.23 We restrict at-

tention to whites to abstract from issues related to race. We focus on women

who live in the state they were born to avoid property rights issues that arise

from migration between states with different laws.

Our first outcome variable of interest is “birth,” which is whether a wife gave

birth in the previous calendar year. Our second measure is the number of chil-

dren under age five. Considering that older children may have left home, we

limit our analysis to the number of children under five.24

In the 1900 and 1910 censuses, women were also asked about the number of

children they ever gave birth to (“children ever born”), as well as the number

22We do not have a measure of marital sorting available in our data.
23The decision to get married was likely a “corner solution” for most people. Without mar-

riage, people were unable to have children, which were implicitly their old-age security system
(Neher, 1971), and could not achieve the considerable gains to specialization according to com-
parative advantage, with the husband in the labor force and wife taking care of the household
(Greenwood et al., 2005b,a; Greenwood and Guner, 2008; Greenwood et al., 2016). Socially, the
undesirability of remaining unmarried can be seen by the negative view of older, unmarried
women, or “spinsters.” They “were scorned as having failed in the main business of a woman’s
life, the marriage market,” and “spinsterhood was still represented as a social and individual
problem” (Oram, 1992, p. 414).

24In untabulated results, we find that the probability of children surviving was not affected
by women’s property rights. As such, the bias in the fertility statistics is constant around the
timing of rights and should not affect our estimates.
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Table 1: Mean and (Standard Deviation) by Rights, Event Study

Whole Sample Before Rights After Rights

Birth Last Year 0.20 (0.40) 0.24 (0.43) 0.19 (0.39)

# Kids < 5 1.16 (1.02) 1.39 (1.03) 1.11 (1.02)

Age 29.27 (5.44) 28.63 (5.45) 29.42 (5.42)

Spouse’s Age 33.58 (6.71) 33.21 (6.87) 33.67 (6.67)

Year 1898.30 (21.79) 1870.46 (19.93) 1904.82 (16.39)

N 14,460,963 2,743,165 11,717,798

of surviving children they birthed (“surviving children”). We analyze these

variables in households where the wife is age 45-59 in order to capture women

who have finished giving birth. Since the data is from only two years, an event-

study design is not appropriate. However, these two censuses include informa-

tion on the duration of marriage, and thus we can do our analysis comparing

households married before and after rights were granted.

4.2 Summary Statistics

Table 1 shows summary statistics of outcome and control variables for the anal-

ysis of fertility in our event-study analyses. The probability of a birth last year

and the number of children under age 5 are substantially lower, and husband

and wife are slightly older, when women have rights. Consistent with the no-

tion, described above, that women’s rights were never revoked once granted,

the sample where women have rights is from a later period, on average, than

when women do not have rights. This motivates our use of interactions be-

tween control variables and year fixed effects. Figure 2 visualizes fertility rates

over time. The probability that a married white woman in our sample gave

birth dropped from about 0.24 to 0.18, and the number of kids under age five

dropped from about 1.4 to 1, over our sample time period.

Table 2 does the same for the exercise comparing couples married before and

after economic rights. Panel A shows the probability of giving birth and the

number of children under age 5 on the sample where the wife is age 20-39. The

probability of giving birth is higher (0.21) without rights than with rights (0.18).

There are fewer children under age 5 at home with rights (1.08) than without
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Figure 2: Fertility Rates Over Time.

rights (1.23). The average age of the wife is 29-30, while the husband is about

34, with no difference between types of couples.

Panel B of Table 2 shows the number of children ever born to the wife of the

household, and number of surviving children for the sample of women age

45-59. For couples married prior to rights being granted, the number of chil-

dren ever born (surviving children) is 6.01 (4.69), while for those married after

rights it is 4.29 (3.39) children. Those married after rights are about 1.5-2.5 years

younger than those married before rights.

4.3 Empirical Approach 1: Event-Study

We first describe the structure of the regressions we estimate in our event stud-

ies, the data on county-border pairs, the conditions under which our results can

be interpreted as causal, and robustness analyses.

We estimate regressions of the following form:

Yhsct = ∑
k

αk · rightsk
st + βc,b(c) + γc,b(c) + λs + λt + X′

hsctδ + ǫhsct, (1)

15



Table 2: Mean and (Standard Deviation) by Rights, Married Before-After
Rights

Whole Sample Before Rights After Rights

Panel A: Ages 20-39

Birth Last Year 0.19 (0.39) 0.21 (0.40) 0.18 (0.39)

# Kids < 5 1.10 (1.02) 1.23 (1.04) 1.08 (1.01)

Age 29.51 (5.41) 29.25 (5.51) 29.55 (5.40)

Spouse’s Age 33.62 (6.62) 33.76 (6.86) 33.59 (6.59)

N 7,258,587 992,236 6,266,351

Panel B: Ages 45-59

Children Ever Born 4.78 (3.37) 6.01 (3.48) 4.29 (3.21)

Surviving Children 3.76 (2.75) 4.69 (2.87) 3.39 (2.61)

Age 50.11 (4.03) 51.60 (4.18) 49.94 (3.87)

Spouse’s Age 53.74 (7.11) 55.43 (6.91) 53.08 (7.07)

N 2,266,313 640,058 1,626,255

where Yhsct is our outcome variable of interest listed above, such as whether

or not a woman in household h gave birth in the previous year, in state s,

county c, and year t, t ∈ {1850, 1860, . . . , 1920}, rightsk
st is a series of dummy

variables set equal to one if a state had granted rights k years ago, where

k ∈ {≤ −30,−20,−10, 0, 10, 20,≥ 30}, βc,b(c) are fixed effects for each county

c and its border pair b(c), γc,b(c) are linear time-trends for each county-border

pair, λs and λt are state and year fixed effects, respectively, and X′
hsct contain

controls variables, such as age, that depend on the specific exercise being per-

formed.25 Standard errors are double-clustered at the state and county-border

pair level, as elaborated upon below.

Notice that we use increments of 10 in k for the variables rightsk
st , as our data

are dependent on the decennial census. We therefore have to take a stand on

how to round a state’s granting of women’s rights to the decennial census year.

For example, New Jersey gave rights in 1874. When is the first decennial cen-

25Sun and Abraham (2021) argue that event-studies with linear time trends tend to be un-
deridentified. This critique does not apply to our approach, as the linear time trend is on a
county-border pair, while the event study examines only the part of the pair in which women
receive economic rights.
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sus year in which we assume New Jersey granted women rights? We “round

up” to the next decade, as in Geddes and Lueck (2002), Fernández (2014), and

Hazan et al. (2019). Accordingly, New Jersey is coded as having granted rights

in 1880. The advantage of rounding up is that it guarantees that we never treat a

state as having rights when it did not. Thus, the dummy variable rights0
st takes

the value of one for New Jersey in 1880, while the dummy variable rights20
st

takes the value of one for New Jersey in 1900.

We next discuss the construction of county-border pairs, detailed fully in Ap-

pendix A.2. The data on the evolution of U.S. historical county boundaries

comes from the IPUMS National Historical Geographic Information System

(Manson et al., 2019). The construction of these border-pairs raises some issues.

The first issue is that county borders were themselves ever changing. Imagine

a county A in state 1 bordering another county B in state 2. If county A splits

into two counties, then in order for our exercise to remain consistent, we must

treat the two new counties formed from county A as being one county, and

keep track of such changes over time. This is a painstaking process that allows

for a consistent dataset, as described in Appendix A.2, where we also include

an example of the evolution of the border between Indiana and Illinois (Figure

A.9). Similarly, as the U.S. spread westward over the 19th century, more states

(and thus, state borders) developed.26 Maps showing our data on borders over

time can be seen in Appendix Figures A.1 - A.8.

The second issue is, what if county A has more than one bordering county? To

address this issue, we replicate each observation in county A according to the

number of counties it borders. Each observation is set to a different pairing with

a neighboring county.27 Econometrically, this approach raises two issues. The

first is that duplicated observations could bias estimates. Accordingly, when

we duplicate an observation n times, we reweight each observation to have a

weight of 1/n. The second issue is that, by replicating observations between

26Vandenbroucke (2008) analyzes the westward expansion, and finds that it was largely in-
duced by decreasing transportation costs. Population growth induced investment in local pro-
ductive land (prairie clearing).

27This methodology of replicating observations for each county-border pair is as in
Dube et al. (2010).
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county-border pairs, we are artificially introducing a correlation in the error

terms between two clusters of counties. Thus, we double cluster at the state

and county-border pair level (Dube et al., 2010).

We next turn to the question of whether our results from these event studies

can be interpreted as causal. There are a number of issues at hand. The first

is whether the parallel trends assumption of the event study is satisfied. The

second is whether a state granting women rights is plausibly exogenous for

these exercises. The third issue is omitted variable bias, or whether there are

some other, contemporaneous and unmeasured changes driving our results,

such as other law changes. The final issue is whether women’s rights affected

marriage itself, and thus our sample.

Are women rights plausibly exogenous? Did states grant women economic

rights because of changing fertility rates? The historical record seems to sug-

gest not.28 Furthermore, states granted rights, which were then overturned by

the courts, often due to unforseen technicalities. It is hard to believe that the

final timing of women’s rights in a state was endogenous. For our purposes,

as long as the change in the law was plausibly exogenous to a county on that

state’s border, our analysis captures the causal effects of rights. Consider a

county on the border between Ohio and Pennsylvania. This county does not

contain Columbus, the capital of Ohio, or Cleveland, Akron, Toledo, or Cincin-

nati. Most likely Ohio passed laws without taking this county into account,

making state law changes exogenous to this county.29 Finally, we note that if

states granted women rights in order to drive the results we find, then our ex-

ercises could be interpreted as measuring their success.

Did other legal changes happen simultaneously? We, and the historical litera-

ture, are unaware of any relevant changes. We perform randomization exercises

28The reasoning behind granting women rights seems to have been to protect women against
delinquent husbands.

29This argument is potentially invalid if there is little heterogeneity within states. That is,
if all the counties of a state are very similar to one another, then state policy is not exogenous
to individual counties, as there is no disagreement between counties within the state. In Ap-
pendix A.3 we show that this is not the case. Specifically, in every year, we compute the average
fertility, and labor force participation rates for each county in the U.S. We then regress these av-
erages on state fixed effects, and report the R2 and adjusted R2. In all exercises, these numbers
turn out to be low, suggesting that the heterogeneity between counties is not explained by state.
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in Appendix A.4 to delve further into this issue. For each state we pick a ran-

dom year for women’s rights between 1850 and 1920. We rerun our estimates

using these fake dates 1,000 times. The estimates are centered at 0, implying

that it is unlikely that our estimators are biased. Additionally, very few of these

estimates using random dates find effects larger than those we document with

the actual dates. We conclude that it is highly likely that the years in which

women granted rights contain actual information.

Did these changes affect the marriage market? In Hazan et al. (2022) we show

that these rights did not affect the propensity of people to marry, the age of

marriage, or the age gap between husband and wife. Additionally, people did

not change the timing of their marriage in order to marry before or after rights

were granted. We do not have any measures of marital sorting.

We include three robustness tests. The first is to drop any county that is on the

border between a Southern state and a non-Southern state, to account for the

differential experience of the South during the Civil War and Reconstruction.

Second, we drop counties on the border between community property states

and neighboring states, as their property rights regimes slightly differed.

The third robustness test addresses issues with difference in difference estima-

tors with two-way fixed effects, of the sort analyzed in this paper. We employ

a two-step estimator of the sort analyzed in Thakral and Tô (2020), who gener-

alize an approach introduced by Gardner (2021). The results are very similar,

and we thus conclude that our benchmark event study analysis is appropriate.

The first stage estimates all coefficients, except for the event-study coefficients,

on non-treated data. Specifically, we estimate regressions of the following form:

Yhsct = βc,b(c) + λs + λt + X′
hsctδ + νhsct, (2)

where all variables are as described above, but the sample is restricted to only

include observations for people living in states that have not yet given women

rights.30 λt are year fixed effects. Thus, the estimates of these parameters are

30We do not include county border pair linear time trends, as cases would involve not includ-
ing one side of the border.
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not contaminated by the effects of women’s rights. Many of the regressions we

estimate in our benchmark models include interactions between controls, such

as age of the wife in the household, and year fixed effects. When doing these

two-step exercises, we do not interact any of our controls with year fixed effects,

since we are estimating our data on observations without women’s rights, and

almost every state had granted rights by the later years of our sample. Since

Massachusetts gave women rights before our time period began (1846), we can-

not include her, or her neighbor’s, observations.

In the second step, we estimate regressions of the following form on all data:

Yhsct = ∑
k

αk · rightsk
st + β̂c,b(c) + γ̂c,b(c) + λ̂s + X′

hsct δ̂ + ǫhsct, (3)

where all variables are as described above, and parameters β̂c,b(c), γ̂c,b(c), λ̂s, δ̂

are as estimated in Equation (2). Under the parallel trends assumption, this

estimator is unbiased (for more, see Thakral and Tô, 2020; Gardner, 2021). We

block-bootstrap standard errors, as described in Online Appendix A.5.

4.4 Empirical Approach 2: Couples Married Before vs After Rights

We now describe the structure of regressions we estimate in our analyses com-

paring households married before and after rights were granted, as well as

whether our results can be interpreted as causal.

Yhsct = α · MarriedRightshsct + βc,t + X′
hsctδ + ǫhsct, (4)

where Yhsct is our outcome variable of interest as above, in state s, county c, and

year t, t ∈ {1900, 1910}, MarriedRightshsct is an indicator variable for if house-

hold h was married after rights were granted in state s, βc,t are fixed effects for

each county-year, and X′
hsct contain controls variables that depend on the spe-

cific exercise. Notice that we use all counties in a state, rather than just those at

the state border. Standard errors are clustered at the state level.

The assumption necessary for a causal interpretation of the results documented

with this approach is that selection into marriage did not change due to eco-
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nomic rights, and that people did not strategically time their decision to get

married around the date that women’s rights were granted. In Hazan et al.

(2022) we argue that it is indeed the case that selection into marriage was not

affected by women’s rights. In Online Appendix A.6, we provide evidence that

couples did not time their marriage around the granting of women’s rights.

We perform the same robustness tests as in the event-study design, dropping

the south or community property states. The randomization exercises are re-

ported in Online Appendices A.4.

Given that we have two separate identification strategies, that both are likely

capturing the causal effects of women’s rights, and the estimated impact of

women’s rights are similar between the two sets of results (as discussed below),

we conclude that it is highly likely that our empirical approach is capturing the

causal impact of women’s economic rights on fertility.

5 Results

5.1 Fertility: Event Study Approach

We estimate regressions of the form described in Equation (1), where the de-

pendent variable is either whether the wife gave birth in the previous year or

the number of kids under age five in the household. The controls in variable

Xhsct include fixed effects for the wife’s age and the husband’s age, both in-

teracted with year fixed effects. Most specifications include “extra controls,”

which include fixed effects for the husband’s industry and husband’s occupa-

tion, both interacted with the year fixed effect. This allows us to control for how

a husband’s career might affect family size, differentially over time.

Table 3 analyzes whether there was a birth last year. Column 1 does not include

our extra controls. Column 2 includes these controls, and is thus our preferred

specification. Column 3 repeats Column 2, but drops counties on the border

between Southern and non-Southern states. Column 4 also repeats Column

2, but drops counties on the border between community property and other

states.31 Column 5 also repeats Column 2, but uses the two-step estimator.

31In untabulated results we perform robustness exercises on our event-study analyses where
we use cross-state variation. The results are similar to our main findings.
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Table 3: Birth, 1850-1920

Dependent Variable Birth Last Year

(1) (2) (3) (4) (5)

≥ 3 Decades Before 0.000 0.001 0.000 -0.001 0.001∗∗∗

(0.005) (0.005) (0.005) (0.005) (0.000)

2 Decades Before -0.001 -0.001 -0.002 -0.002 0.000

(0.003) (0.003) (0.003) (0.003) (0.001)

1 Decade Before 0 0 0 0 0

Rights Given -0.007∗∗∗ -0.007∗∗∗ -0.007∗∗ -0.006∗∗ -0.008∗∗∗

(0.002) (0.002) (0.003) (0.003) (0.001)

1 Decade After -0.010∗∗∗ -0.011∗∗∗ -0.011∗∗∗ -0.010∗∗∗ -0.012∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.003)

2 Decades After -0.012∗∗∗ -0.012∗∗∗ -0.013∗∗∗ -0.010∗∗∗ -0.010∗∗∗

(0.004) (0.004) (0.003) (0.004) (0.004)

≥ 3 Decades After -0.015∗∗∗ -0.015∗∗∗ -0.016∗∗∗ -0.013∗∗∗ -0.010∗∗

(0.005) (0.004) (0.004) (0.005) (0.005)

Controls Yes Yes Yes Yes Yes

Extra Controls No Yes Yes Yes Yes

Sample All All No South No CP All

Two Step

N 14,460,963 14,460,963 11,652,654 13,945,960 13,403,911

Adj. R2 0.025 0.027 0.028 0.027 –

Mean Dep. Var. 0.20 0.20 0.20 0.20 0.20

Notes: ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Standard errors are double clustered at the
county-border pair and state levels, in parentheses. All specifications include county-border
pair fixed effects and county-border pair linear time trend. “Controls” include fixed effects
for both the wife’s and husband’s ages, interacted with year fixed effects. “Extra Controls”
include husband’s occupation and husband’s industry fixed effects, interacted with year fixed
effects. Column 3 excludes all borders of Southern States with non-Southern States. Column
4 excludes all Community Property States and their bordering states. Column 5 performs the
two-step estimator described in the paper. The sample includes white, non-Hispanic women,
age 20-39, married to men up to 50 years old, who live in the same state in which they were
born.
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In all specifications, the point estimates prior to granting rights are quantita-

tively virtually zero, and have no pattern to them, suggesting no trend in fertil-

ity around the time of giving rights, a point we return to below.32 In all specifi-

cations, the impact of rights on the probability of giving birth is between -0.006

and -0.008 when rights are given, with the effect statistically significant at the

1-5% levels. One decade after rights are granted, the magnitude of the effect

grows in all specifications, with the range of estimates being between -0.010 and

-0.012, with all estimates statistically significant at the 1% level. Two decades

after rights are granted, the magnitude of the effect again grows in all specifi-

cations, with the range of estimates being between -0.010 and -0.013, with all

estimates statistically significant at the 1% level. Three decades and more after

rights are granted, the magnitude of the effect is again larger, with the range of

estimates being between -0.010 and -0.016, with all estimates statistically signif-

icant at the 1% level. We visualize Column 2 in Figure 3 (top left panel). This

figure shows the lack of a trend in fertility (in point estimates), relative to our

controls, prior to rights being granted, and a sharp, dynamic decrease in fer-

tility thereafter. Considering that the average probability of giving birth was

about 0.20, corresponding to roughly 4 births over a twenty-year horizon, the

magnitude of the estimates ranges from a decline of about 3-3.5% when rights

are granted to a decline of 6-8% three decades after rights are granted.

Returning to the issue of trends, while the point estimates prior to rights being

granted suggest no pretrend, being quantitatively small and having no pattern,

the standard errors about these estimates are large in our benchmark specifica-

tion. In principle, one could draw a line in Figure 3 (top left panel) connecting

the top of the confidence intervals prior to rights being granted through the

post-rights confidence intervals, potentially suggesting that time trends can ex-

plain our results. We reject this hypothesis for a three reasons. One is that this

is not true in Column 5, using the two-step estimator. This specification yields

very similar point estimates to the other specifications, but small confidence in-

32The estimates are not statistically significant due to large standard errors, except in Column
5, where the quantitatively meaningless estimate on 3 decades before rights is statistically sig-
nificant due to a very small standard error. The standard errors calculated in this specification
are similar to the standard errors in other specifications after rights are granted, but smaller
before rights are granted.
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tervals prior to rights being granted. Thus, a line cannot be drawn suggesting

that time-trends can explain our findings, as can be seen in Figure 3 (top right

panel). Second, we include county-border pair linear trends in our specifica-

tions, that presumably capture such trends. Finally, and most importantly, the

married-after exercise discussed below finds quantitatively very similar results

and, by design, is not subject to any concerns about regional time trends, as

we compare people in the same county and the same state who were married

before or after rights were granted.

Table 4 follows the pattern of Table 3 when the dependent variable is the num-

ber of kids under age 5. In all specifications, the estimates prior to granting

rights are quantitatively small, follow no pattern, and statistically insignificant.

This, along with the married-after exercise, supports the idea that there were no

differences in trends in fertility between counties on either side of the state bor-

der, as before. The impact of rights on the number of kids under 5 is between

-0.025 and -0.029 when rights are given, with the effect statistically significant at

the 10% level in Columns 1 and 2. One decade after rights are granted, the mag-

nitude of the effect grows in all specifications, with the range of estimates being

between -0.036 and -0.042, with all estimates statistically significant at the 5%

level. Two decades after rights are granted, the magnitude of the effect again

grows in all specifications, with the range of estimates being between -0.053 and

-0.059, and all estimates statistically significant at the 1-5% level. Three decades

and more after rights are granted, the magnitude of the effect is again larger,

with the range of estimates being between -0.074 and -0.084, with all estimates

statistically significant at the 1% level. We visualize Column 2 in Figure 3 (bot-

tom left panel). Considering that the average number of kids under five was

about 1.19, the magnitude of the estimates ranges from a decline of about 2-

2.5% when rights are granted to a decline of about 6.3-7.1% three decades after

rights are granted. In percentage terms, these fertility declines are remarkably

consistent with those described above. The estimates on the impact of rights

on the number of kids under 5 is roughly five times that of the impact on the

probability of giving birth, which makes these estimates consistent in magni-

tude. Column 5, with the two-step estimator, finds remarkably similar point
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Figure 3: Top Left: Probability of Birth (Benchmark, Column 2); Top Right: Probability of Birth (Two-Step Estimator, Column
5); Table 3. Bottom Left: Number of Children Under 5 (Benchmark, Column 2); Bottom Right: Number of Children Under 5
(Two-Step Estimator, Column 5); Table 4
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estimates to its counterpart in Column 2, with the exception of the immediate

impact of rights on the number of children under 5. That estimate is -0.053,

which is larger than the counterpart (-0.027) in Column 2. The standard er-

rors in this specification are remarkably similar to the standard errors in other

specifications, except for estimates before rights were granted, in which case

the standard errors are significantly lower.33 Since the results of the two-step

estimator are remarkably similar to our benchmark exercise, we conclude that

the concerns raised by the literature on the traditional difference-in-difference

estimator are not a major concern in this exercise.

Online Appendix A.4 reports the results of our randomization exercise for this

event-study analysis of the decline in fertility following women’s rights. The

results of that exercise suggest that our regression specifications are not biased,

and that it is highly unlikely that a random set of dates would have yielded

results similar to those documented here.

We conclude that economic rights led to a decrease in fertility of about 3-8%

over the subsequent decades. While the point estimates show an increasing

magnitude of the effect of rights over time, it is possible that the effect of rights

is the same two and three decades later. We hypothesize that the decline in

fertility is driven mostly by people married after rights were granted. As such,

as time passes since rights were granted a higher fraction of the population

was married after rights were granted, and the effect of rights on the aggregate

grows. We return to this hypothesis below.

5.2 Fertility: Couples Married Before/After Rights

We estimate equations along the lines of those described in Equation (4).

Table 5 shows our findings when the dependent variable is whether the wife

of the household gave birth last year (Panel A), or the number of children un-

der 5 (Panel B). Column 1 includes as controls for the wife’s age, the husband’s

age, and how long the couple has been married, all interacted with year fixed

effects.34 Column 2 adds the “extra controls,” which include the husband’s oc-

33As before, it is harder to fit a line through smaller confidence intervals, rejecting a pretrend.
34While being married after rights is perfectly determined by the duration of a marriage
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Table 4: # of Kids Under 5, 1850-1920

Dependent Variable # of Kids Under Age 5

(1) (2) (3) (4) (5)

≥ 3 Decades Before 0.005 0.008 0.011 0.002 -0.005∗∗∗

(0.021) (0.020) (0.020) (0.020) (0.002)

2 Decades Before -0.014 -0.014 -0.014 -0.017 -0.013∗∗∗

(0.016) (0.016) (0.017) (0.016) (0.004)

1 Decade Before 0 0 0 0 0

Rights Given -0.028∗ -0.029∗ -0.025 -0.026 -0.053∗∗∗

(0.015) (0.016) (0.016) (0.016) (0.012)

1 Decade After -0.037∗∗ -0.040∗∗ -0.042∗∗ -0.036∗∗ -0.047∗∗∗

(0.017) (0.017) (0.018) (0.017) (0.015)

2 Decades After -0.056∗∗ -0.059∗∗∗ -0.059∗∗∗ -0.053∗∗ -0.068∗∗∗

(0.022) (0.021) (0.020) (0.022) (0.017)

≥ 3 Decades After -0.080∗∗∗ -0.081∗∗∗ -0.084∗∗∗ -0.074∗∗∗ -0.076∗∗∗

(0.024) (0.023) (0.023) (0.024) (0.024)

Controls Yes Yes Yes Yes Yes

Extra Controls No Yes Yes Yes Yes

Sample All All No South No CP All

Two Step

N 14,460,963 14,460,963 11,652,654 13,945,960 13,403,911

Adj. R2 0.108 0.120 0.123 0.120 –

Mean Dep. Var. 1.19 1.19 1.17 1.18 1.19

Notes: ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Standard errors are double clustered at the
county-border pair and state levels, in parentheses. All specifications include county-border
pair fixed effects and county-border pair linear time trend. “Controls” include fixed effects
for both the wife’s and husband’s ages, interacted with year fixed effects. “Extra Controls”
include husband’s occupation and husband’s industry fixed effects, interacted with year fixed
effects. Column 3 excludes all borders of Southern States with non-Southern States. Column
4 excludes all Community Property States and their bordering states. Column 5 performs the
two-step estimator described in the paper. The sample includes white, non-Hispanic women,
age 20-39, married to men up to 50 years old, who live in the same state in which they were
born.
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Table 5: Birth Last Year & # of Kids Under Age 5, Married After Rights
1900-1910

Panel A: Dependent Variable: Birth Last Year

(1) (2) (3) (4) (5) (6)

Married After -0.010∗∗∗ -0.009∗∗∗ -0.011 -0.009∗∗∗ -0.010∗∗∗ -0.004

Rights (0.003) (0.003) (0.009) (0.003) (0.003) (0.004)

Controls Yes Yes Yes Yes Yes Yes

Extra Controls No Yes Yes Yes Yes Yes

Sample All All No South No CP 1900 1910

N 7,258,587 7,258,567 5,096,244 6,746,354 3,219,519 4,039,048

Adj. R2 0.0501 0.0525 0.0514 0.0523 0.0485 0.0539

Mean Dep. Var. 0.19 0.19 0.17 0.18 0.20 0.17

Panel B: Dependent Variable: # of Kids Under Age 5

Married After -0.143∗∗∗ -0.138∗∗∗ -0.169 -0.146∗∗∗ -0.142∗∗∗ -0.124∗∗∗

Rights (0.038) (0.039) (0.108) (0.039) (0.042) (0.033)

Controls Yes Yes Yes Yes Yes Yes

Extra Controls No Yes Yes Yes Yes Yes

Sample All All No South No CP 1900 1910

N 7,258,587 7,258,567 5,096,244 6,746,354 3,219,519 4,039,048

Adj. R2 0.1898 0.2019 0.1769 0.1986 0.2030 0.2000

Mean Dep. Var. 1.10 1.10 1.00 1.09 1.13 1.08

Notes: ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Standard errors clustered at the state level are
in parentheses. All specifications include county-year fixed effects and state-year fixed effects.
“Control” include wife’s age and husband’s age fixed effects, interacted with year fixed effects,
as well as duration of marriage fixed effects interacted with year fixed effects. “Extra Controls”
include husband’s occupation and husband’s industry fixed effects, interacted with year fixed
effects. Column 4 excludes all borders of Southern States with non-Southern States. Column 5
excludes all Community Property states and their bordering states. The sample includes white,
non-Hispanic women, age 20-39, married to men up to age 50, who live in the same state in which
they were born.
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cupation and industry interacted with year fixed effects. Column 3 repeats Col-

umn 2, but drops counties on the border between Southern and non-Southern

states. Column 4 also repeats Column 2, but drops counties in community prop-

erty states as well as their bordering counties. Columns 5 and 6 also repeat

Column 2, but do so only on the sample from 1900 or 1910, respectively.35

Panel A shows that couples married after rights were granted had a lower prob-

ability of giving birth of 0.009-0.011 in Columns 1-5. These estimates are statis-

tically significant at the 1% level in Columns 1, 2, 4 and 5, and not significant in

Column 3. We note that the point estimates are virtually identical in these spec-

ifications. In Column 6, using only the 1910 sample, the point estimate is only

-0.004, and it is not significant. This is presumably due to the small number of

states that gave rights in the 20 years prior to the 1910 sample, which could be

used to identify the effect of being married with rights.36

These results are consistent with those found using the event study approach.

The probability of giving birth is estimated to decline by 0.009-0.011, which is

basically the same as the impact of women’s rights on the probability of giving

birth in the event study a decade after rights were granted. It is plausible that

most of the decline in fertility rates after women’s rights comes from those cou-

ples who got married after rights were granted. Under this view, the increasing

effect of women’s rights on fertility is that the stock of married couples changes

to include more people married after rights were granted.

Panel B shows that couples married after rights had 0.117-0.169 fewer kids at

home under age 5 in Columns 1-5. These results are statistically significant

within a given state, this is not true across states. For example, two couples married in 1890 in
Utah (which gave rights in 1897) and in South Carolina (which gave rights in 1887), will have
the same duration of marriage at any given year, despite being married before and after rights,
respectively. The inclusion of many such couples from states which granted rights at different
times allows for separate identification of marriage duration and married-after-rights status.

35In untabulated results, we perform exercises where we restrict our sample to people living
in counties bordering counties in other states, and compare people married before and after
rights in the joint set of counties. The results are similar to our main findings.

36To see this point, assume that people marry in their 20s. As such, when looking at couples
age 20-40 in 1910, only states that gave rights between 1890 and 1909 could be used to identify
the effect of being married after rights were granted. This means only West Virginia (1893) and
Utah (1897). In contrast, a similar thought experiment for the 1900 sample would add Alabama
(1887), South Carolina (1887), Montana (1887), Vermont (1888), and Washington (1889).
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in Columns 1,2, 4, 5, and 6 at the 1% level. While they are not significant in

Column 3, the point estimate is very similar to the other specifications.

The estimates in Panel B are quantitatively larger than those implied by Panel

A. That is, if the probability of giving birth declines by 1 percentage point, then

we’d expect the number of kids under age 5 to decline by about 0.05. The esti-

mates here are 2-3 times larger. One potential explanation is that couples mar-

ried after rights might time their fertility differently. In untabulated results,

we find that the decline in the number of children under 5 is much larger for

younger couples (where the wife is under 30) than older couples. Similarly, the

estimates here are larger than those documented in the event-study approach.

These findings reinforce the idea that declines in fertility are being driven by

couples married after rights were granted.

Table 6, Panel A, shows the results when the dependent variable is either chil-

dren ever born (CEB), while Panel B shows surviving children. We use the

sample of households where the wife is age 45-59.37 Column 1 includes as con-

trols fixed effects for the wife’s age, the husbands age, and how long the couple

has been married, all interacted with year fixed effects. Column 2 adds the “ex-

tra controls,” which are fixed effects for the husband’s occupation and industry,

interacted with year fixed effects. Column 3 repeats Column 2, but on a sample

of women who have ever had a child (CEB > 0). Column 4 repeats Column 2,

but drops counties on the border between Southern and non-Southern states.

Column 5 also repeats Column 2, but drops counties in community property

states as well as their bordering counties. Columns 6 and 7 also repeat Column

2, but do so only on the sample from 1900 or 1910, respectively.

Beginning with Panel A, the number of children ever born decreases by 0.204-

0.239 children, and is statistically significant at the 5% level in all specifications,

except for Columns 4 and 7 where it is significant at the 10% level. This is

roughly twenty times the estimate of the impact of being twenty years after

rights on the probability of giving birth, suggesting that these estimates are

compatible (a reduction in the probability of giving birth by 0.010 for 20 years

37In Online Appendix A.6, we show figures of raw data for our measures of completed fer-
tility, showing that couples married after rights were granted had fewer children.
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reduces fertility by 0.20 children). The fact that the estimate in Column 3 is

similar to other specifications suggests that most of the impact of rights comes

from a decline in the intensive margin of fertility, rather than extensive margin.

Given the high child mortality rate of the time, in Panel B we replace CEB with

the number of surviving children as a better measure of the demand for chil-

dren. Panel B of Table 6 shows that the number of surviving children decreases

by 0.129-0.191 children, and is statistically significant at the 5% level in Columns

1, 2, 3, 5, and 6, the 10% level in Column 7, and not significant in Column 4. De-

mand for children decreased following women’s economic rights.

Table 6: Children Ever Born & Surviving Children, Married After Rights
1900-1910

Panel A: Dependent Variable: Children Ever Born (CEB)

(1) (2) (3) (4) (5) (6) (7)

Married After -0.234∗∗ -0.239∗∗ -0.220∗∗ -0.204∗ -0.253∗∗ -0.251∗∗ -0.218∗

Rights (0.102) (0.103) (0.095) (0.101) (0.104) (0.112) (0.113)

Controls Yes Yes Yes Yes Yes Yes Yes

Extra Controls No Yes Yes Yes Yes Yes Yes

Sample All All CEB> 0 No South No CP 1900 1910

N 2,266,313 2,266,292 2,063,535 1,602,073 2,185,335 969,420 1,296,872

Adj. R2 0.2642 0.2818 0.2491 0.2316 0.2773 0.2847 0.2778

Mean Dep. Var. 4.78 4.78 5.25 4.27 4.73 4.93 4.67

Panel B: Dependent Variable: Surviving Children

Married After -0.180∗∗ -0.183∗∗ -0.169∗∗ -0.129 -0.191∗∗ -0.188∗∗ -0.175∗

Rights (0.084) (0.085) (0.077) (0.085) (0.087) (0.091) (0.097)

Controls Yes Yes Yes Yes Yes Yes Yes

Extra Controls No Yes Yes Yes Yes Yes Yes

Sample All All CEB> 0 No South No CP 1900 1910

N 2,266,313 2,266,292 2,063,535 1,602,073 2,185,335 969,420 1,296,872

Adj.R2 0.2434 0.2602 0.2258 0.2095 0.2565 0.2641 0.2562

Mean Dep. Var. 3.7584 3.7584 4.1276 3.3546 3.7249 3.8478 3.6916

Notes: ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Standard errors clustered at the state level are in paren-
theses. All specifications include county-year fixed effects and state-year fixed effects. “Controls”
include wife’s age and husband’s age fixed effects, interacted with year fixed effects, as well as dura-
tion of marriage fixed effects, interacted with year fixed effects. “Extra Controls” include husband’s
occupation and husband’s industry fixed effects, interacted with year fixed effects. Column 4 ex-
cludes all borders of Southern States with non-Southern States. Column 5 excludes all Community
Property States and their bordering states. The sample includes white, non-Hispanic women, age
45-59, married to men up to age 70, who live in the same state in which they were born.
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Appendix A.4 reports the results of our randomization exercise for these anal-

yses. It is highly unlikely that the estimators are biased or that a random set of

dates would have yielded similar results.

We repeat the above exercise where the dependent variable is whether or not

the household has a given parity, as measured by children ever born, from 0

to 15 children. We find that the probability that a household has 1-6 children

increased, while the probability that a household had 7-15 children decreased.

The increase (decrease) is particularly large and statistically significant for par-

ities of 2, 3, and 4 (8, 9, 10, 11, 12, and 13). Interestingly, the probability of

a household being childless (parity of 0) decreased by 1.2 percentage points.

Thus we find that households decreased their fertility along the intensive mar-

gin. Online Appendix Figure A.12 visualizes our findings.

We conclude that couples married after rights were granted had lower fertility

rates, especially along the intensive margin. This decline in fertility rates can

potentially account for the decline in fertility rates documented in the event-

study approach. Finally, the probability that a woman gave birth fell from

about 24.7% to 17.8% over the course of our sample. Thus, women’s rights

can account for about 20% of the overall change between 1850 and 1920.

6 Discussion: Mechanisms

Next, we argue that shifting household bargaining power, with maternal mor-

tality risk as a source of marital disagreement, can account for our findings. We

then negate other potential mechanisms.

6.1 Bargaining Power is a Plausible Mechanism

We make five observations to contend that bargaining power is a plausible

mechanism to explain the results we find. First, as noted above in Section 3.3

the economics and history literatures are united in making explicit that men

viewed a loss of bargaining power at home as the main downside of granting

women rights. Griffin (2003) in particular makes clear that British members

of Parliament (MPs), all of whom were men, were hesitant to give up their

own rights at home. Similarly, we read the debate in the British Parliament on
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granting women property rights. The debate included fascinating discussions

about defending indigent women against drunk husbands, or the potentially

ill effects of women’s rights on the “harmony” of previously male-dominated

households. Holcombe (1983) also discusses the history of women’s property

rights in England in the context of defending families against male-inflicted

poverty. Stanley (1988) discusses similar motives in the U.S.

The second observation is to point out that our results can be accounted for by

couples married after rights were granted. Since marital property rights were

not granted retroactively, this strongly suggests that the mechanism by which

rights affected households must come from a change at the household level.

Bargaining power between husband and wife is an appealing story.

The third observation is that maternal mortality risk could be the underlying

reason for husband and wife to differ in desired fertility. Approximately 1 in

125 live births resulted in maternal death in 1900. Disability-adjusted life years

(DALY), which takes into account both death and disability risk, was about 1.1

years per pregnancy in 1930 (Albanesi and Olivetti, 2016). Some of the risks are

hard to comprehend from the point of view of modern society. One particu-

larly horrible result of giving birth was fistulas, which could leave a woman in-

continent. This condition “made them unpleasant companions, and even their

loved ones found it hard to keep them constant company” (Leavitt, 1986, page

137). The risk inherent in pregnancy was not lost on the women of the time pe-

riod, who lived in “the shadow of maternity,” as documented in many diaries

(Leavitt, 1986).

So great was women’s fear of childbirth that it was associated with the thriv-

ing abortion industry of the 19th century (Mohr, 1978). The abortion rate in

the US was as high as 1 per every 5-6 live births by 1860, while many other

estimates through the 1870s were significantly higher, even as much as a third

of all pregnancies Mohr (1978, pages 50-82). Mohr (1978, page 170) writes that

“[o]ccasionally, a physician would even recognize and acknowledge the deep

fear of pregnancy and childbirth instilled in many nineteenth-century women,

for whom those processes held a very real prospect of death. As some doc-

tors pointed out, many women considered abortion a cure, an escape from a
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situation many women themselves considered pathological and frightening.”

Given these risks, it is reasonable to assume that husband and wife disagreed

over their willingness to tolerate such risks in having additional children. Thus,

a transfer in bargaining power to the wife decreases fertility. Presumably, this

effect is largest in states with the highest maternal mortality rates. Accordingly,

we re-evaluate the impact of rights on fertility separately by states with rel-

atively high and low maternal mortality risk. We take Albanesi and Olivetti

(2014) maternal mortality rates by state to explore how women’s rights affected

fertility differentially by risk. Their data is from 1925-1934, around the end of

our sample, with no data available prior. There is no correlation between the

timing of a state granting rights and its maternal mortality rate, as seen in Fig-

ure 4.38

AL

ARCA
CO

CT
DE GA

ID

IL

IN

IA

KS

KY

ME
MD

MA

MI

MN
MS
MO

MT

NE
NV

NH

NJ

NY

NC
ND

OH

OK

OR

PARI

SC

SD

TN

TX

UT

VT

VA

WA
WV

WI
WY

18
40

18
60

18
80

19
00

19
20

E
co

no
m

ic
 R

ig
ht

s

4 5 6 7 8
Maternal Mortality Rate, per 1,000 Live Birth

Fitted Values: Rights by 1920

Figure 4: Women’s economic rights and Maternal Mortality Rate.

Table 7, Panel A, Column 1 repeats Table 5 Column 2, while Panel B does so for

Table 6. The remaining specifications include an interaction between a couple

38Figure 4 does not include the 4 states that gave rights after 1920, since it is unclear how
coverture was enforced after the 19th amendment was passed.

34



being married after rights were granted and living in a state in the top 25% of

maternal mortality risk (“High MMR”). Column 2 replicates Column 1 with the

interaction term. Column 3 repeats Column 2, but uses only states that granted

rights prior to 1920 in order to be consistent with Online Appendix Figure ??.

Columns 4-6 repeat this pattern for the number of kids under age 5. Panel B

again repeats this pattern, but uses Table 6 as a starting point. Columns 1-3 of

analyze children ever born, while columns 4-6 analyze surviving children.

Table 7: Fertility, Married After Rights, 1900-1910 by MMR

Panel A: Birth Last Year & # of Kids Under Age 5

Dependent Variable: Birth Last Year # of Kids Under Age 5

Baseline (2) (3) Baseline (5) (6)

Married After Rights -0.009∗∗∗ -0.006 -0.006∗ -0.138∗∗∗ -0.098∗∗ -0.102∗∗

(0.003) (0.004) (0.004) (0.039) (0.042) (0.042)

Married After Rights -0.009∗∗ -0.009∗∗ -0.119∗∗∗ -0.119∗∗∗

×High MMR (0.004) (0.004) (0.037) (0.037)

Sample All All Rights All All Rights

≤ 1920 ≤ 1920

N 7,258,567 7,258,567 7,103,333 7,258,567 7,258,567 7,103,333

Adj. R2 0.0525 0.0525 0.0525 0.2019 0.2019 0.2007

Mean Dep. Var. 0.19 0.19 0.19 1.10 1.10 1.09

Panel B: Children Ever Born & Surviving Children

Dependent Variable: Children Ever Born Surviving Children

Baseline (2) (3) Baseline (5) (6)

Married After Rights -0.239∗∗ -0.172∗ -0.181∗ -0.183∗∗ -0.125 -0.129

(0.103) (0.102) (0.102) (0.085) (0.083) (0.084)

Married After Rights -0.502∗∗∗ -0.505∗∗∗ -0.442∗∗∗ -0.444∗∗∗

×High MMR (0.168) (0.169) (0.139) (0.140)

Sample All All Rights All All Rights

≤ 1920 ≤ 1920

N 2,266,292 2,266,292 2,229,846 2,266,292 2,266,292 2,229,846

Adj. R2 0.2818 0.2820 0.2792 0.2602 0.2604 0.2583

Mean Dep. Var. 4.78 4.78 4.75 3.76 3.76 3.74

Notes: ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Standard errors, clustered at the state-year level, are
in parentheses. All specifications include county-year fixed effects and state-year fixed effects.
Additional controls include wife’s age, husband’s age fixed effects, duration of marriage fixed
effects, husband’s occupation and husband’s industry fixed effects, all interacted with year
fixed effects. Column labeled “Baseline” is Column (2) of Table 5 for Panel A and Table 6 for
Panel B. “High MMR” is an indicator that a household is in a state in the top 25% of maternal
mortality risk.

The point estimates on the effect of being married after rights on fertility are
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negative, and about 70-75% the magnitude of the baseline case. This indicates

that being married after rights reduced fertility in all states. However, the inter-

action term indicates that high MMR states saw a decline in fertility more than

twice the magnitude of other states. These states saw children ever born decline

by an extra 0.5 children above the reduction of 0.17 children other states expe-

rienced, with the estimate significant at the 1% level. The highest risk states

can thus account for much of our findings. These are exactly the states where

women would use their bargaining power to reduce fertility the most.

Since property rights affect people with property, wealthier people should re-

spond more to women’s rights. Our fourth observation is to empirically con-

firm this hypothesis. In 1860 and 1870, and only these two years, the U.S. census

asked about measures of both real and personal property at the household level.

We then estimate regressions of the structure described in Equation (1) on these

data. However, since we only have two years, we replace the event study de-

sign with a simple difference-in-difference estimator. We add “High Wealth”,

indicating whether a household was in the top 25th percentile for wealth, as

well as an interaction between High Wealth and rights.

Table 8 shows our findings. Column 1 has the dependent variable of whether

the woman gave birth last year. Women’s rights are associated with a 0.8 p.p.

decrease, with the estimate significant at the 10% level. This is remarkably sim-

ilar our results in Section 5.1, suggesting that women’s rights didn’t have a

differential impact in the 1860s and 1870s as opposed to the rest of our sam-

ple period. Column 2 repeats Column 1, but includes the “High Wealth” in-

dicator variable as well as its interaction with rights. Women’s rights still has

a negative impact of half a percentage point, but this estimate is not signifi-

cant. High wealth households have lower fertility, but the estimate is not sig-

nificant. However, wealthy households reduce their fertility by an additional

1 p.p. when rights are granted, with the estimate significant at the 1% level.

Columns 3 and 4 repeat Columns 1 and 2, with the dependent variable being

the number of children under age 5. The findings are remarkably similar, and

quantitatively compatible. These findings are consistent with women’s rights

affecting household bargaining, as wealthier families should be most affected
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by property rights.

One back-of-the-envelope way to calculate the importance of this decrease

in fertility for women is to calculate how much DALY they gained as a re-

sult of women’s rights. DALY was about 1.1 years per pregnancy in 1930

(Albanesi and Olivetti, 2016), presumably larger in our time period, and much

higher for the high risk states. To be conservative, we use 1.1 years as our esti-

mate. Our results thus indicate that women in general reduced by 0.172 preg-

nancies, gained 2.27 extra months. However, women in high risk states, who

reduced their fertility by 0.674 pregnancies, gained about 8.9 months. In 1900,

women at age 20 had a life expectancy of another 42.9 years (Bell et al., 1992).

Thus, women’s rights increased their effective life expectancy by 2.1%.

Table 8: Fertility, by Wealth 1860-1870

Dependent Variable Birth Last Year # of Kids Under Age 5

(1) (2) (3) (4)

Rights -0.008∗ -0.005 -0.018 -0.003

(0.004) (0.004) (0.014) (0.017)

High Wealth -0.003 -0.018

(0.002) (0.013)

High Wealth × Rights -0.010∗∗∗ -0.054∗∗

(0.003) (0.025)

N 1,991,122 1,991,122 1,991,122 1,991,122

Adjusted R2 0.022 0.022 0.110 0.111

Mean Dep. Var. 0.22 0.22 1.30 1.30

Notes: ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Standard errors, double clustered at the state and
county-pair level, are in parentheses. All specifications include county-pair fixed effects and
state fixed effects. All specifications also include fixed effects for wife’s age, husband’s age ,
husband’s occupation, husband’s industry, all interacted with year fixed effects. The sample
includes white, non-Hispanic women, age 20-39, with husbands up to age 50, who live in the
same state in which they were born. “High Wealth” includes those households at least at the
75th percentile of wealth.

Our fifth and final point is that our results are consistent with a wide litera-

ture that suggests that shifting household power towards women causes a de-

cline in fertility (Thomas, 1993; Lundberg et al., 1997; Attanasio and Lechene,

2002; Qian, 2008; Rasul, 2008; Bobonis, 2009; Doepke and Tertilt, 2019, 2018;
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Doepke and Kindermann, 2019).

How exactly did women’s rights affected bargaining? The classic approaches

to modeling household bargaining use divorce as the disagreement point in

Nash bargaining (Manser and Brown, 1980; McElroy and Horney, 1981). If di-

vorce is not permitted, due to the constraints of the time, what is the disagree-

ment point? We observe that it need not be divorce, but rather what hap-

pens during disagreement between spouses. This idea dates back at least to

Lundberg and Pollak (1993).39 Prior to rights being granted, women had vir-

tually no power in such a situation. With rights, a woman could withdraw

money from her account, purchase merchandise downtown, and continue the

marital disagreement on her terms. It seems reasonable to conclude that their

disagreement point improved dramatically.

We conclude that shifting bargaining power from husband to wife can account

for our findings, and that maternal mortality risk is a plausible underlying

mechanism for disagreement between spouses.

6.2 Other Mechanisms Don’t Work

The first potential other mechanism that we consider is that women’s rights

may lead women to work more (Geddes and Lueck, 2002). This would in-

crease the opportunity cost of a mother’s time, and in turn reduce fertility

(Galor and Weil, 1996). This hypothesis is not consistent with the data. La-

bor force participation rates were incredibly low during our entire period, at

roughly 3-5%, and were unaffected by economic rights (Hazan et al., 2022).

The second is the hypothesis is that general equilibrium effects could account

for our results. Hazan et al. (2019) document that granting women property

rights yields financial market deepening and economic growth, especially bi-

ased towards capital intensive manufacturing. One might hypothesize that the

growth they document might have caused a decline in fertility. However, this

mechanism would affect all households, rather than just those married after

39More recent work includes Gobbi (2018), who studies a semi-cooperative model of marital
decision making to understand child quality outcomes. González and Zoabi (2021) models co-
operation within households as an agreement between spouses within marriage with outside
option given by a noncooperative game allowing for a divorce threat.
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property rights are granted. As such, this hypothesis is inconsistent with the

fact that the decline in fertility that we document seems to be driven by house-

holds married after economic rights were granted, rather than all households.

On a larger scale, any mechanism by which women’s rights may affect house-

holds through a general equilibrium effect, rather than the direct effect of rights

on a household’s decision, will run into this issue.

Finally, as discussed above, Doepke and Tertilt (2009) theoretically argue that

women’s rights increases education and thus reduces fertility. However,

Doepke and Tertilt (2009) would not predict that the declines in fertility would

be strongest in states with the highest maternal mortality risk. Indeed, our

findings suggest that maternal mortality risk was a key factor behind the de-

cline in fertility. While there may be a role for the mechanism suggested by

Doepke and Tertilt (2009), it cannot account for a major part of the story.

7 Conclusions

In this paper, we exploit the staggered timing of coverture’s demise in the U.S.

in order to study the impact of women’s empowerment on fertility. We find

that legal changes can account for 20% of the changed in fertility during the

demographic transition in the U.S. We analyze several mechanisms and con-

clude that a shift in household bargaining power can account for the changes

we document. In particular, it seems that maternal mortality risk was a likely

underlying cause of spousal disagreement over the number of children.
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Online Appendix for “Women’s Liberation and the Demo-

graphic Transition”

A.1 New York Times

The New York Times (NYT) printed the 1860 New York law, discussed in the

main paper Section 3.1, in its entirety upon passage (New York Times, 1860c).

However, interest in the topic was so great that they did not only print up-

dates of laws in New York, but rather around the U.S., and indeed the U.K. as

well. For instance, in 1852 they reprinted an article entitled “Women’s Rights

and Wrongs” from the Detroit Tribune explaining exactly the difference in le-

gal rights between men and women in the state at the time (New York Times,

1852). They also reprinted an article from the St. Paul Press when Minnesota

granted women economic rights (New York Times, 1869). It is worth noting

that this article refers to the old laws as “barbarous,” and explains exactly what

rights the new laws do and not convey to each spouse. In 1870, they printed

an article explaining to their readers that the “married women of Connecticut

suffer injustice,” as women had not yet been granted rights in that state, be-

fore delving into the efforts in that state to change the law (New York Times,

1870). After women’s rights were eventually passed in 1870, they reported on

a New-Haven Journal article providing a “summary, more complete than we

have yet seen, of the provisions of the new law of Connecticut in relation to

the property rights of married women . . . ” (New York Times, 1877a). The NYT

also printed updates on the debates and legal changes in the United Kingdom

(New York Times, 1871, 1877b, 1882).

The NYT also updated readers on court cases and legal scholar’s opinions on

marital property rights. For example, consider the case of Vandevoort v. Gould,

36 N.Y 639 (1867), which asked legal questions pertaining to whether married

women’s property acts applied to property applied before the passage of the

act. The NYT covered this case closely, giving readers updates while the case

was still on, as well as the final decision and implications (New York Times,

1860a, 1862a,c,b). This court case is not unique. We found several other ar-

ticles in the New York Times covering other cases of importance for women’s
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economic rights (New York Times, 1854, 1860b, 1865a,b, 1866). Again, they

did not confine coverage to New York. They reported on court cases in

Maine (New York Times, 1868), Illinois (New York Times, 1875), and Missouri

(New York Times, 1888). They also went into detail covering public lectures

on women’s rights, such as given by James T. Brady, Esq. entilted “The Legal

Disabilities of Women” (New York Times, 1858).1 The reviewed scholarly work,

such as Ostrogorski (1893), when this work was imported into the United States

(New York Times, 1894), and gave summaries of cases where married women

did not seem to have their rights enforced (New York Times, 1879).

A.2 Construction of County-Border Pairs

The data on the evolution of US historical county boundaries comes from the In-

tegrated Public Use Microdata Series (IPUMS) National Historical Geographic

Information System (NHGIS), available at http://www.nhgis.com. Although

there are other projects featuring US historical boundaries and spatial data

within a Geographic Information Systems (GIS) framework, we use the NHGIS

border definitions, as they provide a better fit for mapping US federal census

data from IPUMS. We start by obtaining eight geometry file maps correspond-

ing to the 1850-1920 census year boundaries. These shapefiles consist of poly-

gons, each of which is defined by a list of vertices with two-dimensional coor-

dinates. We use QGIS as our primary tool for handling the shapefiles. In or-

der to identify the best topologically continuous set of bordering counties (i.e.,

counties adjacent to the counties borders from another state ) over the entire

1850-1920 period, we develop the following four-step procedure:

Step 1: We identify for every polygon in the shapefile all of its immediate neigh-

bors. A polygon is considered a neighbor of another polygon if they touch or

intersect. The script records the unique county (GISJOIN2 variable) and state

identifiers of all neighbors. We eliminate counties that are only adjacent to

counties from the same state/territory in order to arrive at a sample of county-

1The article covers the first of a series of lectures to be given on women’s rights by Mr. Brady,
and gives details as to his view on the legal history of women’s economic rights. As further
evidence as to how interested people were in the topic, the article describes the audience as
“large and markedly fashionable.”

2



Figure A.1: State borders, 1850. Figure A.2: State borders, 1860.

Figure A.3: State borders, 1870. Figure A.4: State borders, 1880.

State Borders, 1850-1880
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Figure A.5: State borders, 1890. Figure A.6: State borders, 1900.

Figure A.7: State borders, 1910. Figure A.8: State borders, 1920.

State Borders, 1890-1920
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border pairs. We manually examine the resulting samples and eliminate poly-

gons that correspond to the administrative units that have not been partitioned

into counties, such as large territories without political subdivisions.

Step 2: The borders in the year 1920 are the final borders for our study. The

borders in earlier decades were unstable due to the evolution of states, as well

as counties within the states. We created a stable system of IDs for each region

based on the map of 1920. For the earlier decades (1850-1910), we adopt the

names given in 1920. Each county’s ID in 1850-1910 is defined by the highest

intersected area with the IDs in 1920. In other words, each county x in 1850-

1910 takes the ID of the county y in 1920 if and only if county y has the highest

intersected area with county x across all different intersected counties in 1920.

Step 3: If a county breaks into multiple counties over the course of time, we

look at new counties after separation as one cluster based on their borders be-

fore separation. This allows us to maintain constant geographic areas as our

points of comparison. To be more precise, for each county in decade d, we look

at the corresponding counties in previous decades: t ∈ [1850, .., d − 10]. If a

county from decade t, xit intersects with several counties in decade d, with an

intersected area that exceeds 25 percent of the area xid, then all these counties

in d are considered as a unique county: xit. We unify overlapping clusters into

one.

Step 4: We then develop a stable set of pair-dummies that corresponds to neigh-

boring fixed counties in neighboring states. We proceed as follows: (a) For each

county from each decade we find all neighboring counties from other states in

the same decade. (b) If the joint border between a pair of neighboring counties

from 2 different states is longer than 10 percent of the length of each county’s

border with the other state, then we constitute a pair-dummy for this pair. (c) If

a county-pair was not considered in previous decades– perhaps since the area

wasn’t well defined or stable– we create a new name for the dummy variable

based on the combination of IDs. This step allows us to produce a stable struc-

ture of dummies through time. Maps showing our data on borders over time

can be seen in Figures A.1 - A.8.

To give an example of the difficulties that arise in this process, Figure A.9 shows
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Figure A.9: State borders, example. This figure shows the evolution of the
county-border pairs between Indiana (right) and Illinois (left) over time.

the evolution of the border between Indiana and Illinois. Each map shows this

border in different years, from 1850 until 1920. The solid black line in the mid-

dle, roughly going from north to south, denotes the border between the states.

Each polygon represents a county in each year on either side of the state border.

Counties in the same state in the same color that touch one another are grouped

in a cluster and treated as one county for the purposes of this exercise. The dot-

ted lines show which clusters of counties were compared to which clusters on

the other side of the state border. The border between Illinois and Indiana is

particularly useful as an example since it allows us to illustrate a number of is-

sues that arose while creating our county-border pair exercises. Many of them

have no clear-cut answer as to what to do and require a judgement call. We

now go over some issues that arose.

First, whether to clump counties together when they merged. Consider the 3 or-

ange colored counties in Illinois, almost all the way in the north, in 1860. These

counties are roughly geographically constant from 1860 until 1920. However,

the middle of these 3 counties did not exist in 1850, and was indeed part of the

other two counties. We decided to treat this entire area as one county for the

entire time period. An alternative strategy would have been to throw out the

data from 1850 and have 3 distinct counties from 1860 onwards.
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Another example of this is the blue county directly south of these orange coun-

ties. In 1850, this region was one large county. Starting in 1860, this region was

divided into two counties: one directly on the border with Illinois, and one not

directly on the border. We decided that we would consider these two counties

as one during the entire time period, and thus include a county not directly on

the border, rather than begin the exercise in 1860.

Second, there were small changes in county areas. Consider the most north-

western sliver of the blue county adjacent to the orange counties discussed

above, in 1850. In 1860, some of this territory is transferred into the orange

counties. The area in question is outlined in white in the 1860 map. We decided

to ignore this small change in county areas.

While reasonable people can disagree as to whether the approaches described

above are correct or not, both in general and in the specific context of Indiana

and Illinois, we hope that it illustrates the need to make a general set of rules

and apply our best judgement throughout. Any rule that might seem more/less

appropriate on this border, might seem the opposite on a different border.

A.3 County Heterogeneity Within State

As discussed in Section 4.3 of the main paper, state-level law changes are plau-

sibly exogenous to individual counties in the state, allowing our event-study

exercise to capture the causal effects of women’s rights on households. How-

ever, this argument is invalid if all the counties within a state are similar. If this

is the case, then state legislatures pass laws that all counties “agree” on, and

reverse causality becomes a concern. In this appendix, we address this concern

by studying heterogeneity within states during our sample period.

Specifically, for each year, we calculate the average fertility, and labor force par-

ticipation rates in our sample for each county in each state. We then regress

these averages on state fixed effects and report the R2 and adjusted R2. These

measures reflect how much of the county-level heterogeneity can be accounted

for by states.

Table A.1 reports the results. Panel A reports the results when the dependent
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variable is the probability a woman gave birth in the previous year. The num-

ber of counties in the sample increases from 1,492 to 3,063 over the course of the

sample. The R2 (adjusted R2) ranges from about 0.1 (0.07) to 0.36 (0.35), sug-

gesting that about 65-90% of variation between counties cannot be explained

by state fixed effects. Panel B repeats this exercise for the number of children

under age 5 and finds that the R2 (adjusted R2) ranges from about 0.25 (0.22) to

0.54 (0.53), suggesting that about 46-75% of variation between counties cannot

be explained by state fixed effects.

Table A.1: R2 and Adjusted R2: Regressing County level outcome on State
Fixed Effects

(1) (2) (3) (4) (5) (6) (7)

1850 1860 1870 1880 1900 1910 1920

Panel A: Birth Last Year

N 1,492 1,774 2,094 2,412 2,756 2,947 3,063

R2 0.1584 0.0877 0.0978 0.1108 0.2184 0.3560 0.3013

Adjusted R2 0.1394 0.0693 0.0780 0.0939 0.2052 0.3456 0.2904

Panel B: # of Kids Under Age 5

N 1,492 1,774 2,094 2,412 2,756 2,947 3,063

R2 0.3386 0.2549 0.2363 0.4067 0.4551 0.5348 0.4501

Adjusted R2 0.3236 0.2399 0.2196 0.3954 0.4458 0.5273 0.4415

Since the R2 and adjusted R2 for these exercises are low, we conclude that there

is substantial heterogeneity between counties within states in our sample. Thus,

it is reasonable to conclude that state policies are exogenous to individual coun-

ties within our sample.

A.4 Randomization Exercises

This appendix documents the randomization exercises discussed in the main

paper. In these exercises, we do the following. (1) Randomly assign a date that

each state granted women rights. The date is uniformly drawn between 1850

and 1920. (2) Rerun our estimation procedure on these fake dates of women’s

rights. (3) Repeat steps one and two 1,000 times.
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The idea behind the exercise is twofold. First, if the estimates from these ran-

domized regressions are centered at zero, it suggests that there is no bias in

our regression specifications. Second, the percent of these estimates that give a

larger effect of women’s rights gives a second type of “p-value”. This p-value

can be interpreted as a measure of how unlikely a random set of years would

be to generate our results, and thus indicates the significance of the actual years

in which women were granted rights in the US.

Table A.2 documents the results of these exercises when looking at the event-

study approach to fertility, as discussed in Section 5.1 of the main paper. In par-

ticular, we randomize the first specifications of Tables (3) (with the dependent

variable being the probability the wife gave birth last year) and (4) (with the

dependent variable being the number of children under age 5) of the main pa-

per.2 The results of these exercises are reported in Panels A and B, respectively.

Columns 1-6 report the mean, standard deviation, minimum value, maximum

value, the value from the regression on the actual dates (“Our Estimate”), and

the fraction of random regressions that gave a larger estimate than our estimate

(“p-value”).

Beginning with Panel A, the randomized sample of all of our outcome vari-

ables (estimates on 3 decades before rights through 3 decades after rights) are

centered at zero, and have minimum and maximum values approximately 3

standard deviations from zero. We conclude that the specification of the rele-

vant regression is not biased. The “p-value” on estimates before rights is high:

50.1% for three decades before rights and 38.1% for 2 decades before rights. This

reinforces the notion that there was no detectable pre-trend in fertility prior to

rights being granted. The “p-value” for the impact of rights is 0.6%, one decade

after rights is 1.6%, two decades after rights is 2% and three decades after rights

is 3.5%. Thus we conclude that it is highly unlikely that a random set of dates

would generate results similar to those we document in this paper.

2We choose the least demanding specification, as these exercises are computationally de-
manding. Having fewer control variables substantially speeds up the computational process.
Given that the results are very similar between the various econometric specifications, it is
likely that these randomization exercises would yield similar results if performed on other
specifications.
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Table A.2: Randomization Exercise, Birth & # of Kids Under 5, 1850-1920

(1) (2) (3) (4) (5) (6)

Panel A: Dependent Variable is Birth

Mean Std. Dev. Min Max “Our Es-
timate”

p-value

≥ 3 Decades Before 0.000 0.005 -0.013 0.016 0.000 0.501

2 Decades Before 0.000 0.003 -0.009 0.010 -0.001 0.381

Right Given 0.000 0.003 -0.010 0.008 -0.007 0.006

1 Decade After 0.000 0.005 -0.014 0.016 -0.010 0.016

2 Decades After 0.000 0.006 -0.020 0.019 -0.012 0.020

≥ 3 Decades After 0.000 0.009 -0.031 0.026 -0.015 0.035

Panel B: Dependent Variable is # of Kids Under 5

Mean Std. Dev. Min Max “Our Es-
timate”

p-value

≥ 3 Decades Before 0.001 0.021 -0.057 0.075 0.005 0.579

2 Decades Before 0.000 0.015 -0.040 0.054 -0.014 0.166

Right Given 0.001 0.015 -0.044 0.052 -0.028 0.022

1 Decade After 0.000 0.024 -0.067 0.090 -0.037 0.058

2 Decades After -0.000 0.030 -0.087 0.102 -0.056 0.028

≥ 3 Decades After -0.001 0.042 -0.146 0.143 -0.080 0.026

Notes: Distribution of 1,000 estimates on randomly assigned dates that each state gave rights, and rerun the esti-
mates from Column (1) in Tables (3) and (4) of the main paper. “Our estimate” is the estimated parameter value
using the dates that women were actually granted rights. p-value is the fraction of estimates in the randomization
exercise that are equal or smaller than “our estimate”.
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Turning to Panel B, again the randomized sample of estimates is centered

on zero, with the minimum and maximum approximately 3 standard devia-

tions from zero. Again our estimates have large p-values prior to rights be-

ing granted (57.9% 3 decades before rights and 38.1% 2 decades before rights),

and low p-values after rights have been granted (2.2% when rights are granted,

5.8% a decade later, 2.8% two decades later, and 2.6% three decades later). We

thus again conclude that our regression specification is not biased, and that it

is highly unlikely that a random set of dates would generate results similar to

those we document in this paper.

Table A.3 does a similar set of exercises on the regressions estimating the effect

of being married after rights, as in Section 5.2 of the main paper.

Beginning with Panel A of Table A.3, all of the distributions of the measures of

fertility are centered at zero and have minimum and maximum values about

2-3 standard deviations around zero. The p-value of our estimates for the prob-

ability a woman gave birth last year, the number of kids under 5, children ever

born, and the number of surviving children are 4.4%, 0.2%, 3%, and 3.3%, re-

spectively. Accordingly, we conclude that our regression specifications are not

biased, and that it is highly unlikely that a random set of dates would generate

results similar to those we document in this paper.

A.5 Block Bootstrap Standard Errors

In this appendix, we describe our block-bootstrapping procedure for calculat-

ing standard errors in our two step estimators.

Our process is as follows. (1) Randomly draw, with replacement, a set of 47

states. (2) Keep all counties on the borders between these states and their neigh-

bors. If a state is drawn more than once, it receives a new fixed effect every time

it is drawn. (3) Rerun our two-step estimator. (4) Repeat steps 1-3 two hundred

times. The standard error reported is the standard deviation of the estimates

across these 200 estimates.
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Table A.3: Randomization Exercise, Married After Rights: Fertility (Panel A)

(1) (2) (3) (4) (5) (6)

Mean Std. Dev. Min Max “Our Es-
timate”

p-value

Birth -0.001 0.005 -0.017 0.011 -0.010 0.044

# of Kids Under 5 -0.005 0.043 -0.165 0.094 -0.143 0.002

Children Ever Born -0.003 0.127 -0.368 0.464 -0.234 0.030

Surviving Children -0.003 0.104 -0.289 0.398 -0.180 0.033

Notes: Distribution of 1,000 estimates on randomly assigned dates that each state gave rights. Panel A reruns the
estimates from Column (2) in Tables 5 (Panels A and B) and 6 (Panels A and B) of the main paper.“Our estimate”
is the estimated parameter value using the dates that women were actually granted rights. p-value is the fraction
of estimates in the randomization exercise that are equal or smaller than “our estimate”.
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Figure A.10: Women’s economic rights and suffrage.

A.6 Extra

We begin with extra figures relating to our discussion on the timing of rights.

Figure A.10, which compares the timing of women’s rights by state with the

timing of women’s suffrage. We find no relationship, suggesting that feminism

was not a driving force behind women’s rights, as discussed in Section 3.3 of

the main paper.

We continue by showing that people did not time their marriages around when

rights were given. In Figure A.11, we provide evidence that couples did not

time their marriage around the granting of women’s rights. In particular,

the top-left panel shows the fraction of people getting married relative to the

year their state gave rights in the 1900 US census, when limited to white non-

Hispanic couples where the wife is 20-39 years old. The top-right panel does

the same for couples where the wife is 45-59. The bottom-left and bottom-right

panels repeat this pattern using the 1910 census. In all cases, except for couples

where the wife is 20-39 years old in 1910, there is clearly no break in the data

around the year a state gave rights, nor is there any bunching behavior. The

1910 data for couples where the wife is 20-39 in 1910 is noisy, and thus harder
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Figure A.11: The top panel left panel shows the number of people getting mar-
ried, relative to the year their state gave rights, in the 1900 US census, when
limiting to white non-Hispanic couples, where the wife is 20-39 years old. The
top right panel does the same for couples where the wife is 45-59. The bottom
left and bottom right repeat this patter using the 1910 census.

to interpret. This is due to the small sample of states that gave rights in the

relevant time frame.3

Turning to our fertility exercises, we next show figures illustrating the results

of our event study analyses. Figure A.12 visualizes the results of the exercise

described in Section 5.2 estimating how the parity of households changed with

the granting of rights. As can be seen, the probability that a household has 1-

6 children increased, while the probability that a household had 7-15 children

decreased. Finally, Figure A.13 shows the raw data on children ever born (left

figure) and surviving children (right figure) by whether or not the parents were

married before rights were granted. As can be seen, those married after rights

were granted have lower completed fertility rates, by both measures. This fig-

ure motives the analysis of these measures of completed fertility in Section 5.2

of the main paper.

3Assuming that couples got married between ages 20 and 40, there were only 2 (small) states
that gave rights in the relative time period prior to 1910: West Virginia (1893) and Utah (1897).
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Figure A.12: Changes in Parity The X-axis is the parity of completed fertility,
measured by children ever born, for women age 45-59 in 1900 and 1910. The
Y-axis measures the difference in the fraction of households of a given parity
for those married after rights as compared to those married before rights, after
controls, as described in Section 5.2 of the main paper. For those married after
rights, there is a rise in smaller households and a decline in larger households.
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Figure A.13: The left panel plots the density of children ever born to white,
non-Hispanic married women age 45-59 who live in the same state in which
they were born in 1900 and 1910. The plot is done separately by whether these
women were married with economic rights or not. The right panel repeats this
exercise for surviving children.
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