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Abstract

This paper provides novel evidence on how technological change shaped women’s labor
market participation, fertility, and marriage in 19th-century Massachusetts. We distin-
guish between the sewing machine’s dual role as a manufacturing technology and as a
household appliance. Using rich town- and individual-level longitudinal data, we show
that this innovation induced divergent responses across the wealth distribution. Women
from lower-wealth households increased labor supply, delaying marriage and reducing
fertility. In contrast, forwealthierwomen, the sewingmachine functioned as a domestic ef-
ficiency tool, enabling earlier family formation and greater civic engagement while reduc-
ing market work. Our findings demonstrate how household constraints and social norms
mediate the effects of labor-saving technologies, suggesting that technological progress
can reinforce inequality by influencing women’s economic and social roles.
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1 Introduction
Low participation of women in formal labor markets has persisted across countries and over time.
One key driver is a deeply entrenched gendered division of labor that assigns a disproportionate
share of housework and child-rearing time to women (Boserup, 1970; Alesina et al., 2013; Bau and
Fernández, 2023). Even as industrialization and technological progress have reshapedwomen’s socio-
economic roles over the past 150 years (Goldin, 1990, 2024; Costa, 2000; Olivetti and Petrongolo, 2016;
Ager et al., 2026b), it remains unclear whether labor-saving innovations weaken traditional gender
norms or reinforce them. This paper studies how the introduction of the sewing machine—a pivotal
19th-century innovation—transformed women’s work and affected fertility and marriage decisions.

We study the sewing machine’s impact on women in the late 19th-century United States. Follow-
ing Elias Howe’s patent of the first commercial sewing machine in 1846, the United States became the
leading producer and one of the earliest adopters of sewing machines for industrial and household
use (Cooper, 1976; Hounshell, 1984; Lampe and Moser, 2013). Contemporary observers viewed the
invention as a “social revolution” driven by unprecedented time savings in needlework.1 On January
2, 1860, the New York Times wrote:

“No one invention has brought with it so great a relief for our mothers and daughters as these iron
needle-women. Indeed, it is the only invention that can be claimed chiefly for women’s benefit.”

The potential of saving valuable time triggered the sewing machine’s rapid commercial expansion:
as Figure I illustrates, annual sales rose from 45,000 to 570,000 units between 1865 and 1879, and by
the end of the 19th century, the sewing machine was widely used in households and across multiple
industries (Rosenberg, 1963; Godley, 2001, 2023).

As a dual-purpose technology, the sewing machine had ambiguous effects on women’s labor sup-
ply, fertility, andmarriage. On one hand, expanded employment opportunities in clothing and related
industries could raise women’s relative wages and increase the opportunity cost of children, thereby
reducing fertility (Galor andWeil, 1996). On the other hand, if prevailing gender norms constrained la-
bor market participation, time savings from needlework could instead be reallocated to child-rearing,
lowering the cost of additional children (Greenwood et al., 2017). These opposing forces likely gener-
ated heterogeneous effects across socioeconomic groups. As a manufacturing technology, the sewing
machines expanded labormarket opportunities primarily for poorer women, as women from affluent
households rarely entered factory employment. As a household technology, the sewing machine re-
duced the time required for domestic production: poorer women could reallocate these time savings
towardmarket work and reduce fertility, whereas more affluent women could devote their freed time
to increased childbearing.

We find that sewing machine adoption had significant effects on women’s labor supply, marriage,
and fertility decisions, though the direction andmagnitude of these effects varied sharply by socioeco-
nomic groups and adoption context. Adoption in both home andworkplace settings increased female

1The sewing machine was a forerunner of the household-appliance revolution that reduced the time devoted to housework
and profoundly shaped women’s lives and family formation in the twentieth century (Greenwood et al., 2005a,b).
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labor force participation, but only among poorerwomen. For this group, adoptionwas also associated
with lower marriage rates and reduced fertility. In contrast, wealthier women responded exclusively
to the adoption of the sewing machine within their households. Women in this group exhibit higher
fertility and a greater likelihood of marriage, at the expense of lower labor force participation rates.

Identifying the effects of sewing machines is challenging, as it requires measures of adoption that
can separate the potentially distinct impacts of factory versus household use. We therefore focus
on Massachusetts, a leading state in early U.S. industrialization and a center of textile and clothing
production (Leblanc, 1969), where such granular data are available. We digitize novel data fromMas-
sachusetts business directories listing retailers that sold sewing machines as household appliances,
and construct an industry-level exposure measure using employment data from complete-count U.S.
Census records, which we supplement with detailed data from theMassachusetts Censuses of Manu-
facturing. Aggregated at the town level, these measures allow us to empirically distinguish between
exposure to the sewing machine as a manufacturing technology and as a household appliance. Mas-
sachusetts also produced detailed and reliable town-level vital statistics, which we use to quantify
the impact of sewing machine adoption on fertility and marriage.

Our empirical strategy exploits town-level variation in exposure to sewing machines along both
dimensions within a difference-in-differences (DiD) framework. This approach compares towns with
differing levels of exposure to each type of sewingmachine use, allowing us to disentangle the distinct
effects of adoption in factories versus households on women’s labor supply, fertility, and marriage.
We measure town-level exposure to sewing machines as a manufacturing technology using the em-
ployment share of industries that would subsequently adopt sewingmachines in 1860, before sewing
machineswere employed at scale. Exposure to sewingmachines as household appliances ismeasured
by the year in which the first sewing machine retailer was established in a town.

We provide several pieces of evidence supporting the validity of our exposure measures and es-
timation strategy. First, we find that treated and untreated towns were observationally similar prior
to treatment. Second, our event-study estimates support the key identifying assumption of parallel
trends in a DiD framework. Our results are also robust to (i) alternative definitions of sewing ma-
chine exposure, (ii) adjustments for spatial correlation, (iii) controls for potential confounders such as
immigration and general retailer activity, and (iv) to large deviations from parallel trends, following
Rambachan and Roth (2023).

The first part of the empirical analysis examines the local dynamics of female labor force partic-
ipation, fertility, and marriage before and after the widespread adoption of sewing machines in the
second half of the 19th century. The results are based on a panel dataset covering 302 towns in Mas-
sachusetts. We first examine how women responded in towns more exposed to the industrial use of
the sewing machine and then consider its effects as a household technology.

In towns with higher industry exposure to the sewing machine, the share of women employed
in sewing-machine-using industries increased substantially after 1860. A one-standard-deviation in-
crease in industry exposure to the sewingmachine yields a 27% standard-deviation increase in female
employment in those sectors. To assesswhether industry exposure also increased overall female labor
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force participation, we estimate a triple-difference specification that exploits variation across indus-
tries. This approach ismotivated by the concentration of employment gains in sewing-machine-using
industries and allows us to net out unobserved town-specific economic trends that could otherwise
confound the estimates. We find that female employment rose substantially inmore exposed towns in
industries exposed to the sewing machine, whereas no comparable employment effects are observed
for men. These gains extend across major textile, apparel, and leather-related industries, suggesting
that productivity improvements and reinstatement effects offset the displacement of women from
manual sewing occupations, such as dressmakers and seamstresses.

Moreover, beginning in 1860 and accelerating during the 1870s, we observe a significant decline in
the crude birth rate in towns with greater industrial exposure to sewing machines. This decline was
primarily driven by a reduction in the number of children per woman (the intensive margin), though
we also find a statistically significant reduction in the share of women with at least one child (the
extensive margin). Specifically, in response to a one-standard-deviation increase in industry expo-
sure to the sewing machine, the share of women with at least one child fell by approximately 3% of a
standard deviation, while the share of married women in these towns declined by 10% of a standard
deviation. These patterns align with the hypothesis that improved labor-market opportunities for
women raise the opportunity cost of childbearing and delay marriage (Schultz, 1985; Galor andWeil,
1996). In these towns, the fertility decline was further reinforced by a decrease in the value of child la-
bor during the 1870s—consistent with the evidence that factories recruited young women rather than
children as sewing-machine operators (Dublin, 1994). A decline in the value of child labor increases
the direct cost of having children and reduces the opportunity cost of schooling, thereby incentivizing
parents to substitute quality for quantity of children (Doepke, 2004; Galor, 2011; Ager et al., 2020).2

However, the quantitative contribution of this specific mechanism appears relatively modest com-
pared to the opportunity cost channel. Finally, we show that these shifts are unlikely to be driven by
changes in the mortality environment, as child mortality rates did not respond differentially in towns
with higher industrial exposure.

In towns exposed to sewing machine retailers, we also observe a substantial increase in female
labor force participation. This effect is largely driven by expanding employment opportunities for
women in sewing-machine-using industries. We find little evidence of displacement effects from
sewing machine retailers, as most industries exhibit positive female employment responses. We also
find no evidence of displacement among women employed in private households, such as servants.
Overall, we estimate that female labor force participation rose by approximately 26% of a standard
deviation in response to the establishment of a sewing machine retailer. Higher female labor force
participation is accompanied by a reduction in the extensive margin of fertility (a 9.6% decline of a
standard deviation in the share of women with at least one child) and no change in the number of
children per woman.

2More generally, the quantity-quality tradeoff of fertility has found support in empirical studies of the historical U.S. fertility
transition linking fertility declines to improvements in human capital investment and child health (Bleakley and Lange,
2009; Aaronson et al., 2014; Ager and Cinnirella, forthcoming).
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These town-level results, however, maymask important heterogeneity, which we examine further
in the second part of the empirical analysis using individual-level longitudinal data. The individual-
level analysis draws on the Census Tree crosswalks, which provide reliable longitudinal links for
women across historical Census records (Price et al., 2021; Buckles et al., 2025).3 We construct a sam-
ple of approximately 100,000 women who can be linked between the 1860, the 1870, and the 1880
Censuses. These longitudinal data enable us to examine heterogeneous effects of sewing machine
use across the wealth distribution and help mitigate potential aggregation and compositional biases
inherent in the town-level analysis. For example, some women may have relocated to towns with ex-
panding employment opportunities following the adoption of sewing machines by local industries.
To address this concern, our individual-level analysis focuses on young-adult women who resided in
Massachusetts in 1860, prior to the large-scale diffusion of sewing machines. This focus is guided by
historical evidence that women’s labor force participation was concentrated among the young and
unmarried (Goldin, 1980; Goldin and Sokoloff, 1982).

We show that in townswith greater industry exposure, women from poorer householdswhowere
between ages 5 and 15 in 1860—and thus 15 to 25 by 1870—were significantly more likely to par-
ticipate in the labor force, particularly in sewing-machine-intensive industries. They also exhibited
higher occupational income scores in 1870.4 Consistent with the hypothesis that improved labor mar-
ket opportunities raise the opportunity cost of childbearing, we document that in towns with higher
industrial exposure to sewing machines, women in the lower tail of the household wealth distribu-
tion experienced sizable declines in fertility and a lower likelihood of marriage–effects that persist
through 1900. By contrast, the diffusion of sewing machines in manufacturing had virtually no effect
on women from wealthier households.

Access to sewing machine retailers also increased labor force participation among women from
poorer householdswhowere children (ages 5-15)when the first retailer opened, whereaswomen from
the upper part of the income distribution exhibited reduced labor supply. Fertility responses simi-
larly diverged across household groups. While women from poorer households reduced fertility in
response to increased labor market opportunities, those fromwealthier households increased fertility
and were more likely to be married. This is consistent with the substantial social stigma surrounding
women’s work prior to the 1920s (Goldin, 2006), suggesting that wealthier women reallocated the
time saved from needlework and formal employment toward family formation.

Did wealthier women use the time saved from hand sewing for other social activities? While
systematic time-use data are not available, participation in community and charitable organizations
expanded steadily during the Gilded Age as upper-class women’s leisure increased (Scott, 1992;
Skocpol, 1995). Using newly digitized data on women’s associations in Massachusetts, we examine
the relationship between sewing machine diffusion and the emergence of the women’s club move-

3Because women typically adopted their husband’s surname upon marriage, systematically linking them across historical
censuses is challenging (Abramitzky et al., 2021). The use of genealogical data in the Census Tree Project helps overcome
this issue; see (Price et al., 2021; Buckles et al., 2025) for further details.

4Individual wages are not reported in the U.S. Census prior to 1940. The occupational income score (OCCSCORE) from IPUMS
is widely used in historical labor market research as a proxy for earnings (Saavedra and Twinam, 2020).
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ment. We find a positive and significant correlation between the presence of sewingmachine retailers
and both the number and size of women’s clubs, particularly in townswith a larger share of relatively
affluent women. By contrast, exposure to sewing machines in manufacturing is not associated with
the prevalence of women’s associations. While suggestive, these results indicate that the time freed
by the sewing machine may have contributed to the rise of women’s clubs and civic engagement.
Overall, our findings suggest that women from poorer and more affluent households allocated the
time savings generated by the sewing machine in markedly different ways.

Contributions to the Literature. This paper contributes to a large literature on the evolution of female
labor force participation since the late 19th century (e.g., Goldin, 1990, 2006; Costa, 2000; Fernández,
2013; Olivetti and Petrongolo, 2016). Existing work has proposed multiple causal mechanisms for
women’s rising economic participation, including structural change, technological and medical ad-
vances, World War II, and shifts in cultural and social norms (see, e.g., Rotella, 1981; Bailey, 2006;
Goldin and Olivetti, 2013; Albanesi and Olivetti, 2016; Vidart, 2024). Our study focuses on the onset
of this transformation, showing that the widespread diffusion of the sewing machine in the late 19th
century pushed poor women from home production into the labor market. The resulting increase
in female labor supply echoes the insights of Greenwood et al. (2005b) and Cavalcanti and Tavares
(2008), who emphasize how labor-saving household technologies can facilitatewomen’s participation
in market work. At the same time, although the sewing machine reduced the time devoted to house-
work, the strong social stigma surroundingwork outside the home and the scarcity of socially accept-
able white-collar occupations constrained labor market participation amongmiddle- and upper-class
women. This result aligns with a broader literature showing that entrenched gender norms and social
stigma can remain powerful barriers to women’s economic and social advancement (e.g., Fernández
and Fogli, 2009; Alesina et al., 2013; Giuliano, 2020; Bursztyn et al., 2023).

Our focus on the consequences of sewingmachine adoption forwomen contributes to the growing
literature on the economic effects of task automation.5 Closest to our study are recent papers on the
historical effects of automation (Atack et al., 2019; Caprettini and Voth, 2020), particularly those ex-
amining labor-saving technologies that shapedwomen’s work (Feigenbaum and Gross, 2024; Rashid,
2025; Vipond, 2025; Ager et al., 2026b). Vipond (2025) studies the mechanization of the boot and
shoe industry in Victorian Britain and finds displacement effects among incumbent women. Simi-
larly, Feigenbaum and Gross (2024) shows that the automation of telephone operations between 1920
and 1940 adversely affected incumbent operators. In contrast, Ager et al. (2026b) find that the dif-
fusion of milking machines after World War II improved the long-term earning prospects of young
rural women. Rashid (2025) shows that the widespread adoption of the typewriter in offices from
the 1880s created female-friendly white-collar jobs—such as typists and secretaries—raising female
employment while lowering fertility and marriage rates.

Comparedwith these studies, we evaluate how the sewingmachine—agender-biased labor-saving
technology utilized both in factories and at home—affected female opportunities at the onset of the

5Recent contributions include Acemoglu and Restrepo (2018), Acemoglu and Restrepo (2020), and Bessen et al. (2025). For
a recent survey, see Restrepo (2023).
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rise in female labor force participation in the late 19th century. To capture these effects, we combine
town-level analysis (place-based effects) with individual-level analysis (person-based effects) to in-
vestigate how expanded labormarket opportunities and savings in housework time affectedwomen’s
labor supply, fertility, and marriage decisions across the wealth distribution.6 Our results provide a
nuanced view of automation.7 We show that the adoption of sewing machines in factories generated
positive net employment effects, suggesting that productivity gains and the reinstatement of labor
into new tasks, such as sewing machine operation, outweighed initial displacement. In parallel, the
use of sewing machines in households shifted female labor supply by freeing up time from domestic
work. These results suggest that the sewing machine reinforced the importance of female labor as an
integral part of the industrialization process of the American Northeast (Goldin and Sokoloff, 1982,
1984; Sokoloff, 1984; Dublin, 1994), and relatemore broadly to a prominent debate in economic history
on the factors that contributed to the rise of American manufacturing during the 19th century.8

Our findings reveal that sewing-machine-induced changes in the opportunity cost of female time
fundamentally altered fertility and marriage patterns, contributing to the literature on the historical
fertility transition and the economics of fertilitymore broadly (Guinnane, 2011; Galor, 2012; Doepke et
al., 2023; Gobbi et al., 2026). A large body of work emphasizes the opportunity cost of women’s time
as a central determinant of fertility choices (Schultz, 1985; Jensen, 2012; Wanamaker, 2012; Voigtlän-
der and Voth, 2013). For richer women, our findings are consistent with economic theory predicting
that fertility rises when household technologies reduce the time cost of child-rearing by lowering the
“price” of children in terms of parental time (Greenwood et al., 2005a, 2017).9 At the same time, for
poor women, among whom the sewing machine operated as a “liberation technology,” we document
declines in fertility, consistent with the theoretical arguments indicating that technological progress
during the Industrial Revolution increased female labor supply and the opportunity cost of child-
rearing (Galor andWeil, 1996).10 More broadly, our results underscore the importance of social norms
in shaping fertility decisions (e.g., Munshi andMyaux, 2006; Fernández and Fogli, 2009; Kleven et al.,
2019; Boelmann et al., 2025). Throughout most of the 19th century, social norms that discouraged
women’s work outside the home prevented the opportunity cost of children for wealthier women
from rising, thereby constraining the sewing machine’s impact on the historical fertility transition.

6Our empirical analysis and recent work by Arenas-Arroyo (2025) represent the first quantitative efforts to document the
large-scale impact of sewing machines. The papers were conceived and developed independently. Arenas-Arroyo (2025)
examines how the rollout of Singer sewing machine agents affected women’s work as dressmakers and its implications for
children at the individual level.

7A substantial body of research documents that automation can generate negative displacement effects (Acemoglu and Au-
tor, 2011; Cortes, 2016; Bessen et al., 2025). Whether such displacement effects occur depends, among other factors, on
workers’ mobility and the scope for occupational upgrading, including the extent to which new technologies reinstate
labor into new tasks (Acemoglu and Restrepo, 2019).

8Prominent explanations range from improvements in transportation andmarket integration (Fogel, 1964; Atack et al., 2011;
Donaldson and Hornbeck, 2016), specific factor endowments and labor scarcity (Habakkuk, 1962; Cain and Paterson, 1986;
Wright, 1990), and the transition from artisanal shops to mechanized factories and the associated rise of the American
system of manufacturing and the modern managerial corporation (Chandler, 1977; Hounshell, 1984; Sokoloff, 1984).

9There is ongoing debate over whether the household-appliance revolution contributed to the “baby boom” between 1940
and 1960 (Greenwood et al., 2005a; Bailey and Collins, 2011; Lewis, 2018).

10Relatedly, Vidart (2026) finds that the expansion of electricity in the early 20th century yielded only amodest fertility decline
in the United States, as the time-saving and opportunity-cost channels partially offset each other.
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Outline of the Paper. The paper proceeds as follows. In Section 2, we present the historical back-
ground on the impact of the sewingmachine in theUnited States and provide a—necessarily—concise
history of women’s work in the late 19th-century United States. Section 3 describes the data used in
the analysis. We present the empirical strategy in Section 4. In Section 5 and Section 6, we examine
the effects of the sewing machine at the town and individual levels, respectively. Section 7 presents
suggestive evidence onwhether the sewingmachine contributed to the women’s clubmovement. We
conclude in Section 8.

2 Historical Background
In this section, we provide a brief overview of the evolution and diffusion of the sewing machine
from its invention in 1846 to its eventual market saturation in the United States. We also highlight the
importance of needlework in women’s daily lives and analyze how the introduction of the sewing
machine shaped the development of female employment. Finally, we motivate our focus on Mas-
sachusetts by discussing its role as a key industrial center within the broader national context.

2.1 Sewing Machines in the United States

The sewing machine was a revolutionary labor-saving technology that reduced stitching time by 80
percent. It was widely adopted in factories during the 1860s and in households in later decades
(Cooper, 1976; Godley, 2023). The first commercially viable sewing machine was developed in the
United States. On September 10, 1846, Elias Howe, Jr. received the first patent (US patent 4750) for
a practical lock-stitch sewing machine.11 The lockstitch, a mechanical sewing method in which two
separate threads are interlocked, is the most common mechanical stitch in sewing machines and re-
mains standard today. Before 1860, sales remained limited, as most models were heavy, expensive,
and suitable primarily for larger garment factories or professional tailors. The early sewing machines
represented a significant capital investment for American families and functioned as status symbols,
frequently displayed in the parlors of middle- and upper-class households (Barm and Klepp, 1984;
Connolly, 1999).12

The transition from handcrafted production to factory-based mass production using interchange-
able parts in the late 1850s, together with the formation of the SewingMachine “Combination” (1856–
1877)—a patent pool established by Howe and the leading producers Singer, Wheeler & Wilson, and
Grover & Baker—contributed to the diffusion of the invention and its commercial success (Hounshell,
1984; Lampe andMoser, 2013; Godley, 2023). The potential for savings in labor cost in manufacturing
was already evident in 1860, as shown in Cooper (1976, p.58): “Oliver F. Winchester, a shirt manufacturer
of New Haven, Connecticut, stated that its factory turned out 800 dozen shirts per week, using 400 sewing ma-

11Charles Frederick Wiesenthal, a German-born physician and inventor based in London, received the first recorded patent
related to a mechanical sewing device in 1755 (British Patent No. 701). It was not until nearly a decade later that Howe
developed a practical lock-stitch sewing machine (Cooper, 1976).

12Singer sold its first machine for domestic use, the so-called Turtle Back, in 1856. In 1859, the more successful “Letter A”
model was introduced at a price of $75—a substantial sum at a time when the average household income was around $500
(Barm and Klepp, 1984; Cooper, 1976; Singer Sewing Machine Company, 1914).
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chines and operators to do the work of 2,000 hand sewers. The price for hand sewing was then $3 per week,
which made labor costs $6,000 per week. The 400 machine operators received $4 per week, making the labor cost
$1,600 per week. Allowing $150 as the cost of each machine, the sewing machines more than paid for themselves
in less than 14 weeks, increased the operators’ pay by $1 a week, and lowered the retail cost of the item.”

The shift toward a broader consumer market occurred with the introduction of Singer’s “New
Family” model in 1865.13 More than four million units were sold over the following two decades. As
Figure I shows, total annual sales of sewingmachines in theUnited States increasedmore than tenfold
between 1865 and 1879. Sales peaked in 1872 and then slowed in the late 1870s, suggesting partial
market saturation. In the late 1870s, when the Sewing Machine “Combination” dissolved, sewing
machine prices dropped, making them easily accessible for households. Nearly 600,000 sewing ma-
chines were sold annually, and it is estimated that more than half of all U.S. households owned a
sewing machine (Godley, 2023).14 By the end of the 19th century, the sewing machine had become a
ubiquitous household appliance and an essential industrial tool, used in the production of boots and
shoes, clothing, saddlery and harnesses, and bookbinding, as well as in home garment production
(Rosenberg, 1963; Hounshell, 1984; Connolly, 1999).15

2.2 Sewing Machines and the Reorganization of Women’s Work

Throughout the 19th century, sewing was an integral part of a woman’s activity. Girls learned how
to sew from their mothers or from older female relatives. Once they acquired the skill, they were
expected to sew as a regular part of their household duties. The tasks included “plain sewing”—the
production and repair of clothing and other household items—and “fancy sewing”, such as embroi-
dery, usually reserved for wealthier women. There is ample anecdotal evidence, for example, from
women’s diaries, that sewing was an everyday activity performed across all social strata, including
rich, poor, young, and old women on farms and in cities (Osaki, 1988; Connolly, 1999; Kelly, 1999).16

More importantly, it provided an opportunity for women in both cities and the countryside to sup-
plement household income, often through the outwork system, which allowed them to earn money
while staying within the home (Blewett, 1983; Dublin, 1994).

Nevertheless, a strong social stigma surrounded women’s work outside the home, and female la-
bor force participation in the 19th centurywas generally low. In the 1860 census, the share of employed
white women was around 15% and remained relatively stable until 1900.17 With few exceptions (e.g.,

13The increase in sewing machine usage outside factories is also evident in Boston’s dressmaking establishments: none used
a sewing machine in 1860, but 95% had adopted them by 1870 (Gamber, 1997).

14A survey conducted by of the Massachusetts Bureau of Statistics of Labor in 1875 found that about 55% of 216 surveyed
skilled workingmen’s families owned a sewing machine (Mass. Bureau of Statistics of Labor, 1875, Table III, p.436).

15Aspecial Census report on sewingmachines in 1900 recorded 55,000machines in factories and nearly 750,000 in households.
American manufacturers also dominated the global market: the Singer Sewing Machine Company, the leading producer at
the time, held an estimated 90% market share outside the United States on the eve of the First World War (Godley, 2006).

16Sewing activities helped to strengthen family and community networks. For example, sewing circles formed the backbone
of benevolent and missionary work and provided the opportunity for wealthier women to meet with other community
members in the early 19th century (Kelly, 1999).

17It is important to note that theU.S. Census first collected information onwomen’s gainful employment in 1860. Enumerators
typically did not account for familyworkers, who often provided informal and unrecorded labor in support of family-based
market production. An augmented index of the female labor force participation that includes women potentially employed
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teaching), white-collar occupations were largely unavailable to women. Those whoworked often did
so out of necessity and were typically employed as pieceworkers in manufacturing, laundresses, or
domestic servants. These women were disproportionately poor, young, and unmarried, and most
exited the labor force upon marriage. The majority of married women who worked did so to support
their families because their husbands were absent, sick, drunkards, or “unable to work” for other
reasons (Boustan and Collins, 2014). Goldin (1980, 2006) describes the period between 1870 and 1920
as the era of single women, since three out of four white working women were single. They started
working at a young age, often when living with their parents and contributing to the household in-
come until they married, which they did at a relatively late age.

Regarded as “women’s work,” and thus socially respectable, sewing was one of the few profes-
sions in which women could earn a living (Barm and Klepp, 1984). Women worked in the needle
trades primarily as dressmakers, tailoresses, milliners, and seamstresses. Dressmakers and milliners
were skilled artisans who produced custom clothing and accessories, often running small businesses.
Most women in the needle trades, however, worked as seamstresses—a semi-skilled occupationwith-
out formal apprenticeships—doing piecework in factories, outside shops, or at home. Tailoresses oc-
cupied an intermediate skill level between seamstresses and dressmakers, withwages reflecting these
differences. Before the widespread adoption of the sewing machine and the rise of the ready-made
garment industry in the late 19th century, dressmakers and milliners earned substantially higher
wages than seamstresses (Gamber, 1997; Barm and Klepp, 1984; Dublin, 1994).18

The sewing machine transformed the garment industry by dramatically reducing the time re-
quired to assemble standardized clothing, such as shirts and trousers. Seamstresses were among the
first to see their traditional tasks displaced with the spread of sewing machines in factories beginning
in the late 1850s.19 However, the resulting expansion of the garment industry largely absorbed this
labor force as sewing machine operators or pieceworkers. Anecdotal evidence suggests that wages
for these operators were higher than those for seamstresses, although factory working conditions
were often poor. Wages remained substantially lower than those for men andwere typically based on
piece rates or a “task” system, which was often subject to exploitation by factory owners. Tailoresses
experienced a notable downgrading in occupational status, frequently becoming machine operatives
in factories or working in small workshops managed by contractors, since few of them could afford
their own sewingmachine and instead rented or leased them out from contractors or sewingmachine
retailers (Cooper, 1976; Barm and Klepp, 1984; Dublin, 1994).20

The situation was different for dressmakers, at least initially. While sewing machines became an
integral part of the dressmaker shop, increasing productivity in finishing seams, they did not sub-

in informal occupations yields a participation rate of 56%, comparable to today’s (Chiswick and Robinson, 2021).
18By 1880, avg. weekly wages for a women worker in Massachusetts outside (inside) Boston was $12.50 ($7.97) for a milliner,
$10.22 ($7.42) for a dressmaker, $6.50 ($6.58) for a tailoress, and $5.50 ($6.18) for a seamstress, with smaller wage differences
between skilled and unskilled within the needle trades in Boston than elsewhere inMassachusetts (Wright, 1889, pp.76-81).

19At the beginning of this transformation, smaller items such as men’s underwear or ties continued to be produced by hand
sewers; over the following decades, however, the sewing machine displaced these tasks as well (Barm and Klepp, 1984).

20Installment plans andmonthly rental systems became increasingly common in the late 1870swhen sewingmachines became
substantially cheaper (Barm and Klepp, 1984).
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stantially reduce the time required for high-skill tasks such as custom cutting and �tting. Instead, the

professional landscape for dressmakers and milliners was transformed by the introduction of graded

practical sewing patterns, the rise of ready-to-wear �pattern hats� (standardized prototypes), and the

standardization of sizing in the late 19th century. Together, these innovations e�ectively deskilled the

garment-making process by transferring technical knowledge from artisans to mass-produced tem-

plates. They enabled large-scale production of high-quality garments using sewing machines and

reduced reliance on skilled artisanal labor (Barm and Klepp, 1984; Gamber, 1997; Connolly, 1999).

While the transformative impact of the sewing machine was most evident in the garment industry,

it also fundamentally restructured the �putting-out� system, particularly within the footwear indus-

try. During the antebellum period, women participated in shoemaking primarily as shoe-binders,

stitching �uppers��the top sections of shoes�in their homes. The sewing machine centralized this

labor into factories, where women were rehired as machine stitchers and shoe �tters. Beyond gar-

ments and footwear, the sewing machine also in�uenced female employment in related sectors such

as saddlery, domestic furnishings, and canvas goods. It might even have spurred growth in the paper

box industry, which expanded its use of female machine-stitchers to provide the standardized pack-

aging essential for these new mass-produced goods. Moreover, seamstresses, milliners, and dress-

makers found new employment opportunities in the workrooms of general merchandise stores, ac-

commodating the rise the rise of ready-made apparel (McBride, 1978; Blewett, 1983; Dublin, 1994).

Overall, the sewing machine fundamentally transformed women's work in the mid-19th century,

with the most pronounced e�ects in the industrializing American Northeast. The following section

examines Massachusetts�one of the leading industrial states�within the broader national context

to assess the scale and characteristics of these transformations.

2.3 Industrialization and Female Employment: Massachusetts in the National Context

The American Northeast experienced a substantial structural transformation during the �rst half of

the 19th century (Sokolo�, 1982; Temin, 1999; Atack et al., 2022). Manufacturing production expanded

rapidly, a process that was accompanied by increased urbanization. The Northeast led the rest of the

country in this transformation: between 1820 and 1850, the share of the Northeastern labor force em-

ployed in agriculture declined from 74% to 34%, while the share of the population living in urban

areas increased from approximately 10% to 30%. Massachusetts was the pioneer state in the indus-

trialization of the United States. Boston served as the largest manufacturing city in New England,

while Lowell and Lynn emerged as prominent centers for textile and shoe production, respectively,

alongside several small- to medium-sized, booming manufacturing towns (Leblanc, 1969).

Besides the availability of water power, transportation improvements, and the introduction of the

factory system, one salient feature in the early industrialization in the region�and in Massachusetts

in particular�was the high employment rate of women and children in manufacturing. Goldin and

Sokolo� ( 1982, 1984) demonstrates that the relatively low productivity of both groups compared to

men in the grain, dairy, and hay-based Northeastern agriculture facilitated their transition into man-

ufacturing employment in the early 19th century. Estimates from Goldin and Sokolo� ( 1982) indicate
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that by 1832, close to one-third of manufacturing workers in the Northeast were women. Initially,

female workers were utilized intensively in the growing cotton and wool textiles, but their industrial

distribution diversi�ed as other sectors gained importance. By 1850, roughly one-third of the females

manufacturing workers in the Northeast worked in textiles, another third in clothing, and the re-

mainder in other industries, such as shoes and papers�a pattern of industrial distribution similar to

United States as a whole (Goldin and Sokolo�, 1982, Table 2).21

During this period, industrial outwork was a vital form of employment for women in the North-

east, particularly in New England. In this system, women performed tasks such as weaving cloth,

braiding palm-leaf hats, or binding shoes in their homes (Blewett, 1983; Dublin, 1994).22 Outwork

relied heavily on young unmarried daughters, but it also provided a crucial source of income for

married women and widows. The adoption of the power loom in cotton textile mills and the use of

the sewing machine in shoe production led to a substantial decline in outwork, shifting female labor

into factories. In these factories, most hired women were typically native-born, young, and unmarried

(Dublin, 1979, 1994; Sokolo�, 1982). These young women were an integral part of the manufacturing

labor force in the industrializing Northeast before the Civil War. The estimated manufacturing la-

bor force participation rate of women aged 10-29 suggests an overall increase in their labor supply

between 1832 and 1860.23 As a leader in the production of textiles and shoes, Massachusetts had rel-

atively high levels of labor force participation among young women and a signi�cantly higher share

of female workers in manufacturing compared to the national average (Goldin and Sokolo�, 1982).

Sewing as a means of employment likely increased in importance in Massachusetts and elsewhere

in the Northeast over the �rst half of the 19th century, as the share of female manufacturing workers

in the clothing industry rose from 7.8% in 1837 to 18.3% in 1850 (Goldin and Sokolo�, 1982). By 1865,

around 25% of working women in Massachusetts were engaged in machine or hand sewing. 24 The

manufacturing labor force participation rate of females aged 10-29 years in Massachusetts increased

between 1860 (28.4%) and 1880 (32.8%) following the widespread adoption of the sewing machine

(Goldin and Sokolo�, 1982, Table 8, p.768). As a leading industrial state with well-developed textile,

garment, and footwear industries that depended heavily on female labor, Massachusetts�with its

unusually detailed and granular data�provides a unique opportunity and ideal laboratory to eval-

uate the impact of the sewing machine on female employment

Detailed census records make it possible to evaluate the importance of employment in industries

that adopted the sewing machine at a large scale after 1860.25 In Table I, we report census-based

21Technical changes, the growth of male-intensive industries, and competition from unskilled male immigration into cotton
mill towns also led to a gradual relative decline of females employed in manufacturing in the two decades before the Civil
War (Sokolo�, 1982; Dublin, 1979).

22Outwork employment typically took place in rural areas, but it was also a common practice in cities like Boston for the
needle trades (Dublin, 1994).

23The estimates for four New England states where data were available range from 12% (CT) to 27% (MA) in 1832 and from
22% (NH) to 33% (RI) in 1860 (Goldin and Sokolo�, 1982, Table 8, p.768).

24Out of the 83,314 employed women in 1865, 4,381 worked as seamstresses, 4,410 as shoe workers, 3,855 as tailoresses, 3,487
as dressmakers, and 2,388 as milliners, and it was assumed that a portion of the 20,152 operatives worked as sewing-machine
operators (Massachusetts. Secretary of the Commonwealth,1867, pp. 142-43, 306).

25Starting in 1860, the U.S. Census also collected information on female employment across all gainful occupations. See
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evidence for the United States (Panel A) and Massachusetts (Panel B). Columns (1-4) compare em-

ployment shares across industries by their use of sewing machines and by gender. In 1860, prior to

the widespread di�usion of the sewing machine, women in Massachusetts were not overrepresented

in industries that would later adopt the technology: 3,079 out of 38,483 (8%) were employed in such

industries, compared to 73,489 out of 351,312 (21%) in all other sectors. By 1880�and especially by

1900�this gap had closed. In 1900, 20,599 out of 69,373 (28%) of women were employed in sewing-

machine-using industries, compared to 310,867 out of 1,103,622 (28%) in all other sectors.26

These patterns suggest that employment growth in sewing-machine-using industries was not me-

chanically driven by an initial overrepresentation of women in those sectors. Nevertheless, the ag-

gregate evidence indicates that the expansion of employment opportunities associated with the dif-

fusion of the sewing machine accrued disproportionately to women. While the United States as a

whole exhibits similar trends, the share of women employed in sewing-machine-using industries is

substantially higher in Massachusetts, consistent with the state's specialization in clothing and related

industries. To assess the overall impact of the sewing machine on female employment, one must also

evaluate the trends outside manufacturing. The overall female labor force participation increased

modestly at the national level, from approximately 15% in 1860 to just over 22% in 1900, while in

Massachusetts, it rose from 18% in 1860 to nearly 33% in 1900. In the following empirical analysis, we

explore these dynamics in greater detail using disaggregated data at the town and individual level.

3 Data

This section introduces the town-level data we compile from federal and state population censuses,

as well as the individual-level linked data constructed from disaggregated federal census records. We

also describe our two measures of exposure to sewing machines. Additional technical details on data

construction are provided in Section A.

3.1 Census-Based Data: Town-Level Analysis

We rely on historical individual-level complete-count decennial data from the US censuses, available

via IPUMS (Ruggles et al., 2024). Our sample covers the entire population of Massachusetts from 1850

to 1900, excluding 1890 due to the loss of census records in a �re. Individuals are assigned to their

town of residence�our baseline unit of analysis�using the geo-referenced dataset developed by Berkes

et al. (2023).27 Towns represented the lowest administrative unit in 19th-century Massachusetts. We

harmonize town boundaries over the sample period, yielding 302 consistent towns, following the

procedure described in Section A.1.

The census provides detailed individual-level information. For the working-age population (ages

1560), we extract data on gender, race, birthplace, employment, occupation, literacy, number of chil-

Section3.3for details on the industries that widely adopted sewing machines by 1900.
26We �nd similar patterns when focusing on the population of women between 15 and 30 years old (see Panel B.2).
27Berkes et al. (2023) provide latitude and longitude coordinates for roughly 90% of the US population; in Massachusetts,

coverage exceeds 95% in each census year.
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dren, marital status, and the occupational income score as a proxy for income. We aggregate these

variables at the town-decade level to construct a balanced panel in which each town is observed �ve

times. Women's employment status cannot be determined in the 1850 Census, as enumerators did not

record women's occupations. Throughout the paper, we focus on female employment in the market

economy, abstracting from informal employment and unreported labor for market production, such

as unpaid work in family-operated businesses (Chiswick and Robinson, 2021).

We supplement the census data with historical statistics from Massachusetts. We digitize the 1837

and 1845Manufacturing Statisticsand incorporate information from the decennial State Population

Census waves between 1865 and 1915, compiled by Haines (2022). Combining these sources with

the federal census increases the temporal frequency of town-level observations. Unlike the US cen-

sus, however, the Massachusetts data are only available in town-level tabulations, so we do not use

them in analyses that require individual-level data. footnoteThe 1855 State Census is not suitable for

our analysis, as it lacks information on non-manufacturing female employment as well as gender-

disaggregated data on fertility and marriage.

Table II lists selected descriptive statistics computed on the �nal panel dataset that combines the

federal and the state censuses. On average, towns have 11,000 inhabitants and about 2,100 employed

workers. Manufacturing accounts for approximately half of total employment, while agriculture is

relatively marginal. As evidenced in the literature, the employment rate among women is consid-

erably lower than in the rest of the population (21%, compared to 60% among men). About 45% of

working-age women have at least one child, and 56% married. Children constitute approximately

34% of the overall population.

3.2 Linked Data: Individual-Level Analysis

To investigate the mechanisms underlying the town-level patterns and address potential aggregation

and compositional biases, we conduct an individual-level panel analysis that requires tracking indi-

viduals across censuses. We use crosswalks from theCensus Tree Project(CTP) developed by Price

et al. (2021) and Buckles et al. (2025), which leverages genealogical data and advances in machine

learning methods to link women across censuses.28 The CTP links are of high quality and have been

independently veri�ed. 29

Our main individual-level analysis is based on two linked datasets. The �rst sample, which we

employ to examine how industrial exposure to sewing machines a�ected occupational choices and

related outcomes, consists of women linked between the 1860 and 1870 censuses. To study the e�ects

of exposure to sewing-machine retailers, we shift the endpoint and construct a second sample linking

women between the 1860 and 1880 censuses. This shift is necessary because sewing-machine retailers

were largely established about a decade after the di�usion of sewing machines in manufacturing.

28Standard census-linking algorithms cannot reliably follow women over time, as they typically change their surname upon
marriage (Abramitzky et al., 2021).

29In the robustness analyses reported in Section 6.3, we show that the baseline results are robust to using an alternative
linking strategy developed by Ruggles et al. ( 2025), as well as to reweighting individuals to ensure that the linked sample
is representative of the population. Moreover, we show that in this context, the CTP sample is more representative of the
population than the linked sample obtained using the recent Altho� et al. ( 2025) methodology.
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Outcomes are measured in 1870 or 1880, respectively. Finally, we use a sample of women linked

between the 1860 and 1900 censuses to measure completed fertility and other outcomes that may still

have evolved over a longer horizon, with all outcomes observed in 1900.

3.3 Two Measures of Exposure to Sewing Machines

We develop two distinct approaches to disentangle the sewing machine's impact as a manufacturing

tool from its role as a household technology.

First, our measure of town-level exposure to sewing machines as manufacturing tools is the 1860

employment share of industries that subsequently adopted the sewing machine. Using 1860 data al-

lows us to capture the industry distribution prior to the technology's widespread commercialization.

Formally, let Sdenote the set of industries that widely adopted sewing machines by 1900. 30 We de�ne

the town-level exposure to sewing machines in manufacturing as

Industry Exposure to SM d �
å s2S Employment d,s,1860

Employment d,1860
, (1)

where Employment d,s,1860 is the number of workers employed in sector s in town d in 1860. This mea-

sure captures the idea that a town is more exposed to the sewing machine as a manufacturing tech-

nology if the employment share of industries that would later adopt sewing machines was relatively

higher before the machine became widespread. We use 1860 as the baseline to minimize endogeneity

concerns, as very few sewing machines were in commercial or household use at that time. Our re-

sults are robust to using 1850 as the baseline year (which does not report female employment) and to

applying a broader classi�cation of sewing machine-adopting industries (see Section B for details).

Second, we measure exposure to sewing machines as household appliances using newly digitized

information from historical business directories covering the universe of sewing machine retailers in

Massachusetts between 1850 and 1900. The directories are drawn from theMassachusetts Registerand

its successor,The New England Business Directory, which spans the later part of the sample period. We

digitized the directories for the years 1859, 1867, 1869, 1872, 1874, 1877, 1878, 1883, 1887, 1889, and

1893, collecting information on the number and location of each sewing machine retailer.

We use proximity to sewing machine retailers as a measure of exposure to household appliances.

Speci�cally, for each town, we record the �rst year in which at least one retailer is listed in the di-

rectories and examine the evolution of outcome variables before and after this date. As a robustness

check, we also use proximity to the nearest retailer at various distance thresholds as alternative treat-

ment measures (see SectionB). This approach ensures that our results are not sensitive to the baseline

assumption that individuals could purchase sewing machines only from retailers in their own town.

Figure II illustrates the spatial variation of our treatment measures. Figure IIa shows substantial

30The Census Bureau in 1900 listed the following industries as using sewing machines �extensively�: �Awnings, tents, and
sails,� �Bags, other than paper,� �Bookbinding and blank bookmaking,� �Boots and shoes, factory product,� �Clothing's
men, factory product,� �Clothing's men, factory product, buttonholes,� �Clothing's women, dressmaking,� �Clothing's
women, factory product,� �Corsets,� �Flags and banners,� �Gloves and mittens,� �Hats and caps,� �Pocketbooks,� �Sad-
dlery and harness,� �Shirts,� and �Trunks and valises.� We map these categories to the following 1950-IPUMS indus-
try codes: �Apparel and accessories,� �Miscellaneous fabricated textile products,� �Paperboard containers and boxes,�
�Leather: tanned, curried, and �nished,� �Footwear, except rubber,� and �Leather products, except footwear.� The results
are robust to less conservative de�nitions of sewing machine-using industries.
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variation in industry exposure to sewing machines across towns, with values ranging from zero to

over 50 percent. Exposure is highest in Massachusetts' manufacturing hubs, such as Lynn, Lawrence,

Lowell, and Worcester, but there is considerable variation across other towns as well. Figure IIb re-

ports the year in which sewing machine retailers �rst appeared in each town, highlighting sizable

variation in the timing of their establishment. The �rst retailers appeared early, in 1859, in Boston,

and subsequently spread across the state into the 1870s. Overall, roughly one-third of towns had a

retailer during the sample period.

4 Empirical Framework

In this section, we �rst present the di�erence-in-di�erences (DiD) research design used to estimate

the impact of sewing machines at the town level. We then discuss the key identi�cation assumption

required for causal interpretation of the results. Finally, we outline the empirical strategy for the

individual-level analysis.

4.1 Di�erence-in-Di�erences Regressions

To estimate the impact of the adoption of sewing machines in manufacturing at the town level, we

adopt the following DiD intensity-to-treat design:

ydt = ad + at +
b

å
k= � a
k6= 0

bk � I (t � 1860= k) � Industry Exposure to SM d + #dt, (2)

where d and t index town and census year, respectively. The terms ad and at denote town and time

�xed e�ects. The terms I (�) represent relative time periods categorical variables, which are interacted

with the town-level measure of exposure to sewing machines, Industry Exposure to SMd, de�ned in

Equation (1). We omit 1860 as the baseline year�the last pre-treatment period�since the di�usion of

the sewing machine accelerated in the mid-1860s. The outcome variableydt is expressed as a percent-

age of the relevant population. For example, female labor force participation is de�ned as the share

of working women relative to the total female population aged 15 and above.

Analogously, to assess the impact of access to sewing machine retailers, we estimate the follow-

ing staggered di�erence-in-di�erences speci�cation using the methodology developed by de Chaise-

martin and d'Haultf÷uille ( 2024):

ydt = ad + at +
b

å
k= � a
k6= 0

bk � I (t � First SM Retailerd = k) + #dt, (3)

where First SM Retailerd denotes the year in which the �rst sewing machine retailer enters town d.

Unlike Equation ( 2), where treatment timing is common across towns, this speci�cation exploits vari-

ation in treatment timing across locations. The staggered rollout enables us to identify the dynamic

e�ects of retailer entry on the outcome variable ydt. Standard errors in Equations (2) and (3) are clus-

tered at the town level. To address potential spatial autocorrelation, we also report estimates using

Conley (1999) standard errors, as explained in Section 5.3.
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Under the parallel trends assumption, the estimated coe�cients f b̂kgk� 0 capture the dynamic

treatment e�ects of exposure to sewing machines. In addition, as part of the robustness exercises

described in Section B, we estimate static versions of both speci�cations that collapse the pre- and

post-treatment periods. These estimates facilitate comparisons across speci�cations and outcomes.31

4.2 Discussion of the Identi�cation Assumption

The key identi�cation assumption underlying Equations ( 2)�( 3) is the parallel trends assumption. In

Equation (2), this requires that, in the absence of the sewing machine, towns with a higher concentra-

tion of sewing-machine-using industries in 1860 would not have followed di�erent trajectories from

towns with a lower concentration of such industries. In Equation ( 3), the assumption implies that,

absent the establishment of sewing machine retailers, towns that would eventually have at least one

retailer would not have exhibited di�erent trajectories from towns that never did.

Although the parallel trends assumption is ultimately untestable, we present several exercises to

support our identi�cation strategy. First, in Table III , we report correlations between a set of observ-

able characteristics and the two treatment measures in the 1850 and 1860 cross-sections. Columns

(1�2) show the correlation between industry exposure to sewing machines and each variable in levels

in 1850 and 1860. Columns (4�5) report analogous correlations for the presence of sewing machine

retailers, measured before and after retailer entry. Importantly, the parallel trends assumption per-

tains to pre-treatment trendsrather than levels. Accordingly, columns (3) and (6) report correlations

between the growth rates of each variable and the two treatment measures, controlling for town and

year �xed e�ects.

We �nd that exposure to sewing-machine-using industries is positively correlated with manufac-

turing employment (columns 1�2), which is unsurprising given that these industries are part of the

manufacturing sector. However, manufacturing employment in these areas was declining prior to the

invention of the sewing machine (column 3). Exposure is otherwise largely uncorrelated with other

variables, except for agricultural employment and the share of women with at least one child. Sewing

machine retailers tended to locate in areas with growing populations (column 6), but towns with and

without retailers appear broadly similar along other observable dimensions.

In addition to these balance tests, we estimate �exible versions of Equations ( 2) and (3) and report

the pre-treatment coe�cients f b̂kgk< 0. Most coe�cients are statistically indistinguishable from zero,

and all are small in magnitude, providing further support for the parallel trends assumption. Finally,

we apply the approach developed by Rambachan and Roth ( 2023) to assess the sensitivity of our

results to potential violations of parallel trends. Results indicate that our baseline estimates are robust

to sizable deviations from this assumption in the post-treatment period, as described in more detail

in Section 5.3.

31In the case of (3), we report the average total e�ect cumulated over the estimation period, as described in de Chaisemartin
and d'Haultf÷uille ( 2024). This estimand captures the overall impact of the treatment by aggregating all post-treatment
e�ects across periods, thereby re�ecting the full dynamic response to the establishment of sewing machine retailers.

16



4.3 Individual-Level Framework

Our individual-level analysis utilizes the linked samples of women described in Section 3.2. These

allow us to examine heterogeneous responses to the di�usion of sewing machines across wealth and

age groups. To measure variation across the wealth distribution, we assign each woman the total

wealth of her household in 1860.32 We then group women into quartiles based on their household

wealth, and assign households reporting no wealth to a separate category. Our analysis focuses on

women from households with positive wealth using the �rst wealth quartile as the reference group.

As noted in Section 2, working women were disproportionately young, unmarried, and poor, of-

ten leaving the labor force upon marriage. Our estimation strategy, therefore, exploits variation in

exposure to sewing machines across age cohorts and the 1860 wealth distribution. Treatment expo-

sure is assigned based on a woman's location in 1860�the census year immediately preceding the

primary take-o� of the sewing machine. Accordingly, the analysis focuses on women already resid-

ing in Massachusetts in 1860. This approach mitigates potential selection bias arising if women moved

in response to treatment exposure. To estimate the impact of industrial exposure to sewing machines,

we employ the following cross-sectional di�erence-in-di�erences speci�cation:

yi = ad( i) + at( i) + ax( i) + X0
i G+ b �

�
Young i � Industry Exposure to SM d( i)

�
+

+
4

å
q= 0
q6= 1

dq � Young i � Industry Exposure to SM d( i) � I (x( i) = q) + #i ,
(4)

where i denotes an individual residing in town d( i), born in year t( i), and belonging to household

wealth quartile x( i). The terms ad( i) , at( i) , and ax( i) denote town, cohort, and wealth-quartile �xed ef-

fects, respectively. The vectorX i includes individual-level controls for race and birthplace. The indica-

tor Youngi equals one for women younger than 15 in 1860, and zero otherwise. Industry Exposure to SMd

measures town-level exposure to sewing machines in 1860, as de�ned in Equation ( 1).33 The �rst quar-

tile serves as the omitted reference category. The estimation sample consists of women born between

1835 and 1855. This ten-year window centered around 1845 captures the �rst cohorts exposed to the

sewing machine as they entered the labor market.

Analogously, we estimate the following speci�cation to assess the impact of the establishment of

sewing machine retailers:

yi = ad( i) + at( i) + ax( i) + X0
i G+ b �

�
Retailerd( i) � Young i

�
+

+
4

å
q= 0
q6= 1

dq � Retailerd( i) � Young i � I (x( i) = q) + #i ,
(5)

where Retailerd( i) is an indicator equal to one if at least one sewing machine retailer is present in district

d( i). The variable Youngi equals one if individual i was younger than 15 when retailers entered, and

32Household wealth in 1860 is calculated by summing real and personal estate values, including all real estate, stocks, bonds,
mortgages, notes, livestock, silverware, jewelry, and furniture owned by household members.

33In the main results, we omit households with no reported wealth because we cannot disentangle missing entries from
zero-income ones. In robustness checks, we report treatment e�ects separately for this category under q = 0.
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zero otherwise. As in Equation ( 4), we include town, cohort, and wealth-quartile �xed e�ects, as well

as the same individual controls X i . The estimation sample includes women aged 5 to 25 at the time

the �rst sewing machine retailer opened in their town. In towns that never received a retailer during

the sample period, we include cohorts born between 1840 and 1860, re�ecting the typical birth-cohort

window observed across treated towns.

As described in Section 3, we use outcomes from 1870 to capture the impact of industrial expo-

sure to sewing machines and from 1880 to assess the in�uence of sewing machine retailers.34 We

consider six outcome variables. First, we construct an indicator for whether a woman is employed in

a sewing-machine-using industry. Second, we include a dummy for whether a woman is employed

in manufacturing. Third, we look at women in formal employment, regardless of industry. Fourth,

we use the log of the occupational score as a proxy for income. To capture fertility, we consider both

the number of children and an indicator for whether a woman has any children. Finally, we examine

marital status at the time of the census. In 1880, we further observe whether the woman has ever

married. In both Equations ( 4) and (5), standard errors are clustered at the town level.

5 Town-Level Analysis

In this section, we examine the impact of the sewing machine on women at the town level. Section 5.1

discusses the labor market e�ects following the large-scale di�usion of sewing machines. Section 5.2

presents the corresponding e�ects on fertility and explores the potential underlying mechanisms.

Section5.3assesses the robustness of these results.

5.1 The Labor Market E�ects of the Sewing Machine

Figure III summarizes the e�ects of sewing machines on female employment by type of treatment

exposure. The top row presents results for exposure to sewing machines as a manufacturing tool,

while the bottom row reports the corresponding e�ects for home use.

Figure IIIa shows a substantial increase in female employment in industries that adopted sewing

machines. The estimated bbk coe�cients display a clear pattern: in more exposed towns, the share of

women employed in these sectors rose gradually throughout the 1870s and 1880s, before stabilizing

thereafter. These e�ects are statistically signi�cant at the 1% level. Quantitatively, a one-standard-

deviation increase in industry exposure to the sewing machine yields a 0.274-standard-deviation in-

crease in the share of women employed in sewing-machine-using industries over the period 1860�

1900. In Figure IIIb , we examine the aggregate e�ect of industrial sewing machine exposure on total

female labor force participation. While the estimates are less precise than the sector-speci�c results,

we �nd a statistically signi�cant e�ect at the 10-percent level in 1885 and 1895. Quantitatively, a

one-standard-deviation increase in exposure to the sewing machine in manufacturing leads to a 5%

standard-deviation increase in female labor force participation after the sewing machine is adopted

in manufacturing. The estimated coe�cient attenuates and is no longer statistically distinguishable

from zero by 1900.

34Implicitly, we thus restrict the attention to retailers established before 1880.
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Importantly, we �nd no statistically signi�cant correlation between towns with a larger exposure

to the sewing machine as a manufacturing tool and the share of women working in sewing-machine-

using industries (Figure IIIa ) before 1860. This pattern suggests that female labor force participation

in sewing-machine-exposed industries in towns with greater exposure to sewing machines was not

already on a di�erential trend before the widespread adoption of sewing machines in manufactur-

ing. In Section 5.3, we provide further evidence in support of our identi�cation strategy. We cannot

replicate this exercise for overall female employment because women's participation in formal non-

manufacturing labor markets was �rst recorded in 1860.

We now turn to examine how exposure to sewing machine retailers impacted women's employ-

ment. Sewing machine retailer presence capture the local access to sewing machines as household ap-

pliances. In Figure IIIc and Figure IIId , we show that the employment rate in sewing-machine-using

industries and the overall female labor force participation rate increased after the establishment of

a sewing machine retailer. Quantitatively, the employment rate in sewing-machine-using industries

increases by approximately 0.54 standard deviations after the establishment of a sewing-machine re-

tailer. Overall female employment exhibits a 0.26-standard-deviation increase over the same period. 35

The pre-treatment coe�cients are small and insigni�cant, indicating no evidence of violations of the

parallel trends assumption in the pre-treatment period.

A plausible concern is that our estimates capture broader town-speci�c trends in economic ac-

tivity rather than the e�ect of the di�usion of the sewing machine. To explore this possibility, we

exploit the fact that the employment e�ect of sewing machines is concentrated in sewing-machine-

using industries. We thus leverage between-industry variation in a triple di�erences setting to control

for town-speci�c time-varying factors. Formally, we estimate the following speci�cation for industry

exposure to the sewing machine:

yidt = ai � d + ai � t + ad� t+

+
b

å
k= � a
k6= 0

bk � I (t � 1860= k) � Industry Exposure to SM d � I (SM Industry i ) + #idt ,
(6)

and the following regression for exposure to sewing-machine retailers:

yidt = ai � d + ai � t + ad� t+

+
b

å
k= � a
k6= 0

bk � I (t � First SM Retailerd = k) � I (SM Industry i ) + #idt ,
(7)

where i, d, and t denote an industry, town, and census year with corresponding �xed e�ects by

industry-by-town ai � d, industry-by-year ai � t , and town-by-year ad� t . The term I (SM Industry i ) is

an indicator equal to one if industry i is exposed to the sewing machine and zero otherwise. The

triple di�erence estimator thus compares towns and industries by exposure to the sewing machine.

Compared with the DiD estimator, this approach allows us to include town-by-year �xed e�ects to

35These e�ects are driven by the fact that female employment is, on average, low. In Massachusetts, in 1860, only 18% of
women between 15 and 60 years old worked (25% for those between 15 and 30 years old), as reported in TableI.
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control for time-varying unobserved heterogeneity at the town level. As in ( 3), we estimate (7) using

the estimator developed by de Chaisemartin and d'Haultf÷uille ( 2024).

Figure IV displays the results. We �nd that the log-employment in sewing-machine-using indus-

tries increases in towns with higher exposure to sewing machines (Figure IVa) and after the establish-

ment of sewing machine retailers (Figure IVb). Both patterns are entirely driven by women. 36 Since

the triple di�erences speci�cations control for time-varying city-level factors, the positive treatment

e�ects on female employment indicate that our results plausibly re�ect the labor-market impact of

the sewing machine rather than broader unobserved trends. Overall, despite being a labor-saving

innovation, our estimates suggest that sewing machines increased overall female employment. In

towns with higher industrial exposure to sewing machines, the estimates indicate that productiv-

ity and reinstatement e�ects outweighed the displacement e�ect associated with the automation of

hand sewing (Acemoglu and Restrepo, 2019). Our �ndings further indicate that the sewing machine

enhanced the e�ciency of homework, thereby inducing a positive shift in female labor supply.

To examine the heterogeneous impact of the sewing machine across industries, we analyze em-

ployment e�ects in the sectors that most prominently employed women during the period. 37 In Fig-

ure V, we report treatment e�ects from a set of DiD speci�cations, following Equations ( 4)-(5). The

dependent variable is the industry-speci�c share of employed women relative to the total female

working-age population.

Figure Va illustrates the net employment e�ects following the widespread di�usion of sewing ma-

chines in factories. We �nd positive net employment e�ects in footwear factories, general merchan-

dise stores and business services. The increase in employment in footwear, for example, provides

suggestive evidence of a reinstatement e�ect. As Dublin ( 1994, p. 17) notes,the application of sewing

machines to the stitching of shoe uppers created a new class of female factory workers termed �shoe �tters�

or �stitchers�. General merchandise stores absorbed seamstresses and dressmakers, while business

services increasingly employed women in clerical roles, pointing to broader occupational spillovers

beyond manufacturing. For several industries, such as textile mills, the net employment e�ects are

quantitatively small. By contrast, we �nd negative employment e�ects in dressmaking shops, sug-

gesting that sewing machine adoption in factories displaced independent seamstresses and dress-

makers. Moreover, the negative employment e�ect in agriculture�a sector already in decline in Mas-

sachusetts during this period�underscores the expanding industrial and service-sector opportunities

that sewing machines facilitated for women.

Figure Vb shows the net employment e�ects after towns gained access to a sewing machine re-

tailer. We similarly �nd sizable positive net employment e�ects in footwear, general merchandise

stores, and business services, alongside expansions in printing, textile mills, and retail trade. Notably,

access to sewing machine retailers did not lead to negative employment e�ects in dressmaking shops,

36Table C.1 replicates the triple DD results when we collapse the pre- and post-treatment periods into two windows.
37We identify the top 15 sectors with the highest female employment in Massachusetts using the IPUMS variable IND1950,

which is based on the 1950 Census Bureau's industrial classi�cation system. For years prior to 1910, industry was inferred
from the occupational responses. For instance, the category �dressmaking shops� ( IND1950= 847) includes most milliners,
dressmakers, and seamstresses.
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though it did in agriculture and for certain manufacturing industries that primarily hired women as

operatives. In both cases, we do not �nd evidence that the sewing machine displaced service workers

in private households.

Figure D.7 replicates this analysis, focusing on major textile-, apparel-, and leather-related indus-

tries. Within these sectors, we �nd moderate negative employment responses in dressmaking and

shoe-repair shops following the widespread adoption of sewing machines in factories, suggesting

the displacement of seamstresses, dressmakers, and shoe-binders. By contrast, employment in the

footwear and paper box industries exhibits large increases, re�ecting a structural shift toward factory-

based production (Figure D.7a). The e�ect of sewing-machine retailers is generally positive for most

industries, with the notable exception of shoe-repair shops where the estimates are negative but sta-

tistically insigni�cant (Figure D.7b).

5.2 The Sewing Machine and Fertility Choices

Having established that the widespread adoption of the sewing machine�both as a manufacturing

tool and in the home�increased female employment, we now turn to its e�ects on fertility and the

potential mechanisms driving these patterns. As a �rst step, we utilize detailed annual vital statis-

tics from Massachusetts covering the period 1850�1900. These reports provide aggregated town-level

data on births, which allow us to construct the crude birth rate, de�ned as the number of births di-

vided by population, which we express in per-thousand units. 38

Figure VIa presents the estimated bk coe�cients over biannual time windows for sewing ma-

chines as a manufacturing technology, using the 1860-61 cohort as the reference group. Beginning

in the 1860s, towns with greater industrial exposure to sewing machines exhibit a clear decline in

fertility�a trend that strengthens over time, leaving the most exposed areas with substantially lower

crude birth rate by the end of the 19th century. While these coe�cients are statistically signi�cant,

the magnitude of the decline is modest (standardized b = � 0.100).39 Figure VIb displays the crude

birth rate response to the presence of sewing machine retailers. The estimates indicate a statistically

signi�cant decline in fertility starting eight to ten years after a retailer's establishment. The e�ect

is quantitatively similar to the response to industry adoption of the sewing machine (standardized

b = � 0.150), although it exhibits mean reversion by the end of the estimation period.

As a second step, we use data from the U.S. Census and the Massachusetts State Census to fur-

ther examine which margins drove the fertility decline in towns with higher industrial exposure.

Speci�cally, we construct the share of mothers and the number of children per woman to capture

fertility adjustments along the extensive and intensive margins, respectively. Figure VIIa and Fig-

ure VIIb reveal a signi�cant decline in fertility in towns with higher industrial exposure, consistent

with the patterns shown in Figure VI . Following the increased di�usion of sewing machines in the

38Massachusetts began the statewide collection of vital statistics in 1841/42. The data are generally considered reliable and
of high quality, with accuracy improving and underreporting declining as the system matured (Gutman, 1956). Katherine
Eriksson shared with us the birth and death records for the years 1858�1887 and 1893�1900. We digitized the birth records
for the years 1850�1857 and 1888�1892.

39Table C.2 presents the corresponding estimates in tabular form.
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1860s and 1870s, the estimatedbk-coe�cients are consistently negative and statistically signi�cant.

Quantitatively, a one-standard-deviation increase in industry exposure to the sewing machine yields

a 0.026-standard-deviation decrease in the share of women with at least one child, and a 0.1-standard-

deviation decrease in the number of children per woman. 40 Exposure to sewing machine retailers

yields a decline in fertility along the extensive margin (Figure VIIc ). Quantitatively, the establishment

of a retailer yields a 0.09-standard-deviation decrease in the share of women with at least one child.

By contrast, we �nd a very small (0.05 of a standard deviation) and marginally signi�cant positive

e�ect of sewing machine retailers along the intensive margin of fertility (Figure VIId ).

What mechanisms explain the fertility decline in towns with greater industrial exposure to sewing

machine use? In the late 19th century, it was common for women to leave the labor force after mar-

riage to have children. Improved labor-market opportunities may have led women to delay or even

forgo marriage, thereby reducing fertility. As shown in Figure VIII , towns with higher industry expo-

sure experienced a signi�cant decline in the share of married women starting in the 1870s, with the

e�ect intensifying over the sample period. The estimated bk-coe�cients in the post-sewing machine

period are always negative and statistically signi�cant, but not statistically di�erent from zero in the

pre-sewing machine era. Quantitatively, a one-standard-deviation increase in industry exposure to

the sewing machine decreases the share of married women in the post-sewing-machine period by

approximately 9% of a standard deviation. In contrast, we �nd no systematic response in the share

of married women to exposure to sewing machine retailers.

Changes in the mortality environment in manufacturing towns could represent an alternative ex-

planation for the observed decline in fertility. Public health interventions�such as the expansion

of clean water systems, sewerage infrastructure, and the free distribution of antitoxins to combat

diphtheria�substantially improved child health in Massachusetts toward the end of the nineteenth

century (Alsan and Goldin, 2019; Ager et al., 2026a). To assess this channel, we construct the crude

mortality rate for ages 0�5 based on the Massachusetts vital statistics for the period 1858-1888. We

�nd, however, that shifts in the mortality environment are unlikely to account for these patterns. As

shown in Figure D.1, child mortality trends do not explain the systematic fertility decline observed

in towns with greater industrial exposure to sewing machines beginning in the mid-1860s.

Another potential explanation for the observed fertility decline is the rising demand for human

capital and the growing opposition to child labor during the second phase of the Industrial Revolu-

tion (Doepke, 2004; Doepke and Zilibotti, 2005; Galor, 2011). Although Massachusetts had mandated

school attendance since 1852 and, by 1837, restricted the employment of children under 15 who had

not attended school for at least three months in the previous year, compliance remained imperfect.

During our period, school attendance hovered around 80%, while child labor rates still averaged

about 6%, largely re�ecting the limited enforcement provisions in Massachusetts child labor laws

prior to 1880 (Moehling, 1999). Nevertheless, anecdotal evidence suggests that factories primarily re-

cruited adolescent girls and young women, rather than young children, as sewing-machine operators

40There is some indication of deviations from parallel trends in the pre-treatment period in Figure VIIa , which we address in
the robustness section below.
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or stitchers (Goldin and Sokolo�, 1982; Dublin, 1994). Towns with a high concentration of clothing

and related industries, where child labor was historically common, may therefore have experienced a

shift away from child labor and a corresponding increase in school enrollment, potentially contribut-

ing to a decline in fertility.

To assess this mechanism, we analyze U.S. Census and the Massachusetts State Census data on

school attendance among children aged 5-14 and labor force participation among children aged 10-14

who reported a gainful occupation. Our results indicate that towns with greater industrial exposure

to the sewing machine experienced both an increase in school attendance and a signi�cant decline

in child labor during the 1870s (see Figure D.2a and Figure D.2c). Quantitatively, however, these ef-

fects are modest. Notably, the di�erential decline in child labor in high-exposure towns dissipates

after 1880, possibly re�ecting the equalizing e�ect of stricter enforcement of child labor and com-

pulsory schooling laws. Exposure to sewing-machine retailers similarly increased school attendance

(Figure D.2b), with a negative, albeit small and statistically insigni�cant, e�ect on child labor (Fig-

ure D.2d).

Overall, our town-level results indicate that greater industrial exposure to sewing machines in-

creased female employment, an e�ect accompanied by a corresponding decline in fertility. We also

document a signi�cant reduction in the share of married women in towns with higher industrial ex-

posure, consistent with expanded labor-market opportunities for young women. In Section 6, we use

individual-level data to show that the aggregate patterns mask important compositional dynamics, as

employment, fertility and marriage responses to retailer access and industry exposure to the sewing

machine vary considerably across the wealth distribution.

5.3 Robustness Analysis

We conduct a series of robustness checks for our town-level analysis. These are detailed in SectionB,

along with their underlying motivations and a brief summary of the corresponding results.

First, we verify the stability of our baseline estimates. Figure D.8�Figure D.9 report the main coe�-

cients when augmenting the baseline speci�cation�which includes city and year �xed e�ects�with

additional controls measured in 1850 and interacted with period dummies. These controls include

total, child, female, Black, and foreign-born population; employment in manufacturing, agriculture,

services, and retail; and the literate population. All controls are expressed as shares of the population.

Each �gure also presents estimates from a speci�cation that includes all controls simultaneously, as

well as a model incorporating county-by-year �xed e�ects. Across all speci�cations, the estimates

remain quantitatively consistent with the baseline results. These �ndings further suggest that towns'

access to sewing machine retailers is not simply capturing broader employment growth in retail oc-

cupations or di�erential access to general retail establishments.

Second, we show in Table C.3 that more exposed towns did not experience a di�erential in�ow

of migrants from other towns and, if anything, saw lower levels of out-of-state immigration. This

mitigates concerns that our results may be driven by selective migration into towns with greater
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exposure to sewing machines.41 To further address potential selection concerns, in Section 6, we

restrict the analysis to women who were already residing in Massachusetts prior to the widespread

adoption of sewing machines.

Third, we examine the robustness of our estimates to potential violations of the parallel trends

assumption and provide additional sensitivity checks to support our identi�cation strategy. In Fig-

ure D.3 and Figure D.4, we estimate bounds that are robust to deviations from parallel trends fol-

lowing Rambachan and Roth (2023). Across all outcomes, the baseline estimates remain stable even

under sizable departures from parallel trends in the post-treatment periods. In Figure D.14, we re-

port a randomization inference exercise in which treatment dates for sewing machine retailers are

randomly reassigned across cities. For outcomes with statistically signi�cant baseline e�ects, the es-

timates based on the true treatment timing lie in the tails of the placebo distributions, yielding low

randomization p-values and indicating that the observed e�ects re�ect actual retailer activity. More-

over, Figure D.10�Figure D.11 present treatment e�ects obtained by sequentially excluding one town

at a time to ensure results are not driven by speci�c areas of Massachusetts subject to idiosyncratic or

correlated shocks. The estimates remain remarkably stable regardless of the excluded town.

Fourth, we address concerns that our treatment measures may not capture the full scope of geo-

graphic exposure. Workers could potentially commute to other towns to work in sewing-machine-

using factories or purchase machines even if their own town lacked a retailer. In Table C.4�Table C.5,

we relax the treatment de�nitions to include sewing-machine industry and retailer presence within

10, 20, 30, and 40 kilometers of each city's centroid. The results indicate that the e�ect of industry ex-

posure shows relatively high spatial persistence. In contrast, the e�ect of retailers quickly fades with

distance, suggesting that local proximity was key to sewing machine adoption in households. We

further show in Table C.6 that the results are quantitatively unchanged when using two alternative

base years (1850 and 1870) to measure employment exposure to sewing-machine-using industries, or

when broadening the set of industries categorized as exposed to the di�usion of the sewing machine

in the factory (see SectionA.3 for additional details).

Finally, we report in Figure D.12�Figure D.13standard errors computed using alternative variance-

covariance estimators, addressing potential spatial autocorrelation arising from the geographic dis-

tribution of treatments shown in Figure II . In particular, we implement the Conley ( 1999) correction,

allowing for spatial dependence at di�erent distance thresholds. Statistical signi�cance remains un-

changed throughout. 42

6 Individual-Level Analysis

Our town-level evidence suggests that the di�usion of the sewing machine produced divergent ef-

fects on fertility when adopted as an industrial tool versus a household appliance. To investigate the

41Our sample period coincides with a phase of large-scale immigration from Europe, and increased mobility of female labor
from rural areas and other New England states into Massachusetts manufacturing towns (Dublin, 1994).

42Due to technical limitations, the alternative standard errors reported for Equation ( 3) are obtained from a standard two-way
�xed e�ects regression.
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mechanisms underlying these patterns, we use the linked samples described in Section 3.2to estimate

responses to adoption across age cohorts and the wealth distribution.

6.1 Heterogeneous E�ects of Sewing Machine Exposure across Age Cohorts

Motivated by the historical narrative, we expect young-adult women to be more directly a�ected by

the adoption of sewing machines than older women (aged 25 and above), who were more likely to

have already exited the labor market. To test this hypothesis, we expand our linked sample to include

all women born in or before 1860 and examine whether younger cohorts were more likely to enter the

labor force when exposed to sewing machines. Speci�cally, we replace the binary �Young� variable

in Equations (4)-(5) with a set of age-bin indicators and omit the wealth quartile indicators. Figure IX

presents the likelihood of employment in sewing-machine-intensive industries by age and type of

exposure. Figure IXa displays the estimated coe�cients by age in the 1860 Census, while Figure IXb

reports coe�cients corresponding to a woman's age when the �rst retailer was established in her

town. The results strongly support our hypothesis: the labor supply response was driven primarily

by younger women in more exposed towns, with only marginal e�ects observed for older cohorts.

6.2 Heterogeneous E�ects of Sewing Machine Exposure across the Wealth Distribution

Having established that the labor supply response is concentrated among young-adult women, we

next evaluate how the impact of sewing machine exposure varies across the wealth distribution. We

expect a stronger response among young-adult women from lower-wealth households in towns with

greater exposure to sewing machines�both as industrial tools and household appliances. In contrast,

we expect a relatively inelastic labor supply response for women from wealthier households.

We evaluate this hypothesis using the estimation sample described in Section 4.3. The blue bars

in Figure X report the wealth-quartile-speci�c estimates based on Equation ( 4).43 The results reveal

substantial heterogeneity across the wealth distribution. Speci�cally, Figure Xa shows that young

women from the �rst wealth quartile are signi�cantly more likely to be employed in sewing-machine-

intensive industries when residing in towns with higher industrial exposure. Consistent with the his-

torical narrative, this employment e�ect declines monotonically as household wealth increases; we

�nd no signi�cant labor market response for young women at the top of the wealth distribution. A

qualitatively similar pattern emerges in Figure Xb when examining the overall probability of employ-

ment. These results suggest that the adoption of the sewing machine primarily expanded industrial

employment opportunities for young women from less a�uent households.

For young women in the lower quartiles of the wealth distribution, we also �nd a positive and

statistically signi�cant e�ect on income proxied by the occupational income score (see Table C.7). Con-

sistent with the employment patterns documented above, these gains do not extend to women from

wealthier households. These results suggest that the adoption of sewing machines in factories facili-

tated not only labor market entry but also upward mobility in the occupational income distribution

43Tabular results are reported in Table C.7. For comparability with the treatment e�ects of retailers (displayed in red), we
divide the industry exposure measure by its standard deviation; thus, the treatment e�ects represent changes in the depen-
dent variable in response to a one-standard-deviation increase in industrial exposure to the sewing machine.
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among young women from lower-wealth households. 44

Figure Xc presents the fertility results using the number of children as a proxy. Consistent with the

increased opportunity cost of child-rearing, young women from the lowest wealth quartile in towns

with high industrial exposure were signi�cantly less likely to have children. In contrast, we �nd no

signi�cant fertility response among women from wealthier households (third and fourth quartiles),

suggesting that the demographic impact of sewing machine adoption in factories was concentrated

among the working poor. Although we cannot directly test for delayed marriage, Figure Xd shows

that women from poorer households were signi�cantly less likely to be married by 1870. This ef-

fect declines across the wealth distribution, consistent with the historical narrative that expanded in-

dustrial employment opportunities altered family formation decisions among young, economically

disadvantaged women.

We now turn to the di�usion of the sewing machine as a household appliance, using the presence

of local retailers in a town as a proxy for domestic adoption. The red bars in Figure X summarize the

wealth-quartile-speci�c responses (tabular results are reported in Table C.8). The estimated e�ects

on employment in sewing-machine-using industries (Figure Xa) and overall labor force participation

(Figure Xb) are similar to those we document for industrial exposure to the sewing machine. However,

we �nd a negative employment response to retailers among women in the upper tail of the wealth

distribution. Since the sewing machine acted as a positive productivity shock to home production,

this pattern may re�ect a substitution away from formal employment and toward unpaid housework

for less �nancially constrained women.

A distinct pattern emerges for fertility. Figure Xc shows that retail access has a statistically in-

signi�cant negative impact on the fertility of women in lower-wealth households, while there is a

signi�cant positive fertility response among wealthier women. This di�erential fertility response is

concentrated in the third and fourth wealth quartiles. Women in the upper part of the wealth distri-

bution were similarly more likely to marry (Figure Xd), suggesting that, for middle- and upper-class

women, the sewing machine acted as a time-saving technology that lowered the burdens of home

production and facilitated earlier family formation.

Finally, we extend the analysis using the sample of women linked between 1860 and 1900 to ob-

serve their completedfertility and marriage decisions. In Table C.10and Table C.11, we �nd that the

baseline e�ects are con�rmed when examining completed fertility and family choices, even though

the coe�cients are quantitatively smaller, indicating that sewing machines�at least in part�delayed

childbearing and marriage.

Overall, our results document substantial heterogeneity in the impact of sewing machines across

the household wealth distribution. For young women from working-class households, sewing ma-

chines expanded employment opportunities in factories that adopted the technology. At the same

time, by increasing the e�ciency of home production, sewing machines also reduced time constraints

44In Table C.9, we focus on married individuals and show that the increased labor income for women at the bottom of the
wealth distribution in response to the di�usion of sewing machines in manufacturing implied that women in the second
quartile earned a larger share of household income. We �nd no corresponding e�ects on womens household income shares
from exposure to sewing machine retailers.
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within the household and facilitated labor market entry. These changes increased the opportunity cost

of childbearing, leading to lower fertility and a higher likelihood of remaining unmarried. In contrast,

more a�uent women did not respond to the industrial adoption of sewing machines but were sen-

sitive to their di�usion as household appliances. Among women in the top quartile of the wealth

distribution, access to a sewing machine at home is associated with increased family formation and

lower labor force participation rates.

6.3 Robustness Analysis

We also conduct a series of robustness checks for our individual-level analysis. These are detailed in

SectionB, along with their underlying motivations and a brief summary of the corresponding results.

First, we address potential concerns regarding sample representativeness and selection into the

linked sample (Altho� et al., 2025). To mitigate these concerns, we construct weights to align our

linked data with the 1870 and 1880 populations along the following key characteristics: age, occupa-

tion, number of children, school attendance, race, household relationship, marital status, and wealth.

Table C.12 and Table C.13 show that our results remain consistent after reweighting. Moreover, Ta-

ble C.14 and Table C.15 compare our baseline sample to the Altho� et al. ( 2025) sample and to the

full population in 1870 and 1880, respectively. We �nd that di�erences along observables between

linked and non-linked women are small and similar across the two linking approaches. 45 Addition-

ally, in Table C.16�Table C.17, we replicate the baseline results using the Multigenerational Linked

Panel (MLP), an alternative linking approach developed by Ruggles et al. ( 2025). All results remain

quantitatively similar.

Second, we show in Table C.18and Table C.19 that the baseline estimates are robust to using an

alternative age threshold (20 years) at the time of exposure to de�ne the �young� cohorts. Figure D.15

presents a similar pattern of results when reporting the distribution of treatment e�ects across ventiles

of the household wealth distribution rather than quartiles, although, as expected, the estimates are

less precise.

Finally, in Table C.20 and Table C.21, we replicate the baseline estimates while including addi-

tional individual-level controls: literacy status, urban-rural status, an indicator for �rst- and second-

generation migrants, and an indicator for women who married within the year prior to the census.

The results remain robust across all outcomes.

7 Liberation? The Sewing Machine and the Women's Club Movement

Our individual-level analysis reveals that the domestic adoption of the sewing machine functioned

as a labor-liberating technology for working-class women. Conversely, for middle- and upper-class

women, prevailing gender norms and a scarcity of socially �respectable� occupations constrained

labor supply responses. Instead, our evidence suggests that these women reallocated their freed time

45An alternative approach would be to replicate the analysis using the nationally representative intergenerational links con-
structed by Altho� et al. ( 2025). However, the lower matching rate yields a sample roughly 90% smaller than ours, which
is insu�cient to replicate our empirical analysis.
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toward marrying earlier and increasing fertility. We now test whether, for wealthier women, the time

saved from household production also facilitated an expansion in civic and leisure activities.

Historical accounts suggest that the increase in leisure time among middle- and upper-class women

during the Gilded Age contributed to a rise in activities promoting �self-culture� and civic engage-

ment. The emergence of women's clubs in the second half of the nineteenth century re�ects this

broader expansion in women's community involvement. Women's associations and clubs developed

across many parts of the United States, promoting literary studies, civic reform, and philanthropy,

among other activities (Scott, 1992; Skocpol, 1995; Gere,1997).

We thus conclude our analysis by examining whether the time saved in household production due

to the sewing machine is associated with the emergence of the women's club movement. To do so, we

digitize data on women's clubs from The History of the Woman's Club Movement in America, compiled

by Croly ( 1898). This source contains information on the universe of organizations a�liated with the

General Federation of Women's Clubs, a nondenominational national federation of women's associations.

We extract records for clubs located in Massachusetts. These contain information on club names,

towns, years of establishment, and membership. Because most associations were established in the

1880s and 1890s, we do not exploit the time dimension and instead construct a cross-sectional dataset

at the town level, capturing the number of women's clubs and their total membership.

Our empirical speci�cation is a cross-sectional town-level regression relating the number of women's

clubs to the presence of sewing machine retailers and industrial exposure to sewing machines. Ta-

ble IV summarizes the results. In Panel A, the outcome variable is the number of clubs (columns 1-6)

and the number of clubs per capita (columns 7-8); in Panel B, the outcomes are the number of club

members (columns 1-6) and the number of club members per capita (columns 7-8). Because these are

count variables and the dataset contains many zeros (72% of towns do not have a club), we employ a

Poisson quasi-likelihood estimator.

We �nd a positive association between women's clubs and the presence of sewing machine retail-

ers (column 1). By contrast, industry exposure to sewing machines is not correlated with the presence

of women's clubs (column 2). When both variables are included in the regression, only the presence

of sewing machine retailers remains associated with women's clubs (column 3), even after including a

set of town-level controls (population, the share of manufacturing employment, the share of women,

the share of children, the share of Blacks, and the foreign-born share) measured in 1860 and county-

level �xed e�ects (column 4). The women's club movement was a middle-class and elite phenomenon

(Skocpol, 1995). Hence, it is plausible that a larger population of a�uent women contributed to the

di�usion of clubs. We test this argument in columns (5-6) and �nd a positive association between

sewing machine retailers and the number of women's clubs, but only in towns with a larger share of

women in above-median-wealth households. By contrast, industry exposure to sewing machines is

not associated with the presence of women's clubs, regardless of the size of the a�uent female pop-

ulation. We �nd similar patterns when examining the number of clubs per capita (columns 7-8) and

when using club membership as the outcome (Panel B).

Overall, our �ndings suggest that access to sewing machine retailers�and the corresponding dif-
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fusion of sewing machines as household appliances�contributed to the rise of the women's club

movement. While we cannot establish causality, these patterns are consistent with historical evidence

linking increases in middle- and upper-class women's leisure time to the di�usion of women's clubs.

8 Conclusions

The relatively low participation of women in the labor force remains a key constraint to economic

growth in both developing and developed economies (Lewis, 1954; Ashraf et al., 2024). Technological

change is often viewed as a �liberating� force because it can alleviate the burden of domestic tasks that

have historically been, and largely remain, disproportionately performed by women (Greenwood,

2019). In this paper, we evaluated whether the sewing machine�in its dual role as both an industrial

technology and a household appliance�functioned as a �liberation� technology in the context of

19th-century Massachusetts.

While the sewing machine substituted for manual sewing tasks, it also spurred the growth of

the clothing and footwear industries, thereby absorbing displaced seamstresses, dressmakers, and

shoe binders into new occupations. For working-class women, this expansion in labor market oppor-

tunities increased the opportunity cost of childbearing, contributing to lower fertility and delayed

marriage. In contrast, although the technology also di�used into middle- and upper-class house-

holds, social stigma and the limited availability of �desirable� white-collar occupations constrained

the labor supply responses of wealthier women.

These patterns stand in contrast to the e�ects of mid-20th-century household appliances, such as

washing machines and vacuum cleaners, which di�used during a period of rising demand for cleri-

cal positions that expanded respectable employment opportunities for married and a�uent women

(Greenwood et al., 2005b; Goldin, 2006). For 19th-century middle- and upper-class women, the time

freed by the sewing machine was instead reallocated toward earlier family formation and greater

participation in civic and leisure activities. Evidence from women's clubs suggests that, while these

women remained outside the formal labor market, the sewing machine facilitated a shift toward or-

ganized social reform and community leadership.

More broadly, our �ndings underscore the role of household constraints and social norms in shap-

ing the e�ects of labor-saving technologies. We show that technological change can reinforce social

and economic inequality by bifurcating women's economic experiences: it expanded opportunities

for working-class women through market entry while enabling more a�uent women to reallocate

their time toward family formation and high-status civic leadership, thereby reinforcing their stand-

ing outside the formal labor market. These �ndings suggest that the e�ects of labor-saving technolo-

gies depend critically on the interaction between market opportunities and prevailing social norms.
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Tables

Table I. Employment Trends by Gender and Sewing Machine Usage, 1850-1900

SM-Using
Mfg. Industries

Non SM-Using
Mfg. Industries

Employment
Labor Force
Participation

All Women All Women All Women All Women
(1) (2) (3) (4) (5) (6) (7) (8)

Panel A. United States

Panel A.1 Working-Age Population (Ages 15�60)

1850 189,863 634,129 5,050,873 45.593%
1860 200,124 14,100 788,311 83,128 7,002,858 1,103,960 45.187% 14.742%
1870 229,862 25,455 1,216,458 155,491 11,095,488 1,701,953 50.959% 15.764%
1880 332,772 64,510 1,970,991 295,867 16,053,546 2,733,565 56.09% 19.47%
1900 372,533 117,583 3,022,994 543,854 25,455,168 4,894,526 55.997% 22.069%

Panel A.2 Young Working-Age Population (Ages 15�30)

1850 101,750 348,450 2,699,354 42.481%
1860 94,769 10,456 400,153 62,246 3,514,291 739,906 40.658% 17.25%
1870 105,957 21,217 644,830 128,649 5,808,743 1,230,800 49.428% 20.588%
1880 164,602 53,142 1,108,266 247,012 8,540,992 1,897,608 55.982% 25.077%
1900 202,722 90,948 1,633,680 427,502 12,457,469 3,139,732 54.61% 27.5%

Panel B. Massachusetts

Panel B.1 Working-Age Population (Ages 15�60)

1850 36,249 80,353 277,558 44.453%
1860 38,483 3,079 100,572 16,763 351,312 73,489 45.784% 18.405%
1870 54,066 8,394 178,576 46,541 508,935 118,918 55.476% 24.831%
1880 72,507 15,009 264,013 74,499 675,698 177,333 59.168% 29.562%
1900 69,373 20,599 330,922 98,613 1,103,622 310,867 60.078% 32.812%

Panel B.2 Young Working-Age Population (Ages 15�30)

1850 22,152 46,968 146,980 42.49%
1860 21,071 2,362 56,346 13,755 178,054 53,744 44.181% 24.937%
1870 29,565 7,200 106,628 39,071 274,484 91,743 60.15% 37.911%
1880 39,639 12,134 160,545 61,503 358,683 128,684 64.638% 43.824%
1900 35,840 14,120 186,660 73,463 541,280 201,759 63.127% 45.077%

Notes. This table displays the evolution of employment across broad sectors. Panel A presents results for the United States,
and Panel B for Massachusetts. Panels A.1 and B.1 (Panels A.2 and B.2) report statistics for the working-age population
aged 15-60 (aged 15-30). Columns (1) and (2) report overall and female employment in manufacturing industries that used
the sewing machine. Columns (3) and (4) report overall and female employment in manufacturing industries that did not
use the sewing machine. Columns (5) and (6) report overall and female employment across all industries. Columns (7) and
(8) report the rate of labor force participation, de�ned as the share of all working-age individuals with a valid occupation,
and the female labor force participation, de�ned as the share of working-age women with a valid occupation. The table
uses micro-level individual census data from 1850 to 1900; women's occupations were not recorded in the 1850 census.
Panel A refers to the entire United States; Panel B refers to Massachusetts. Referenced on pages:11, 19.
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Table II. Descriptive Statistics

Observations Mean Std. Dev. Min Max Bottom 25% Top 25%
(1) (2) (3) (4) (5) (6) (7)

Panel A. Entire Adult Population

Panel A.1. Levels

Population 3,242 11,003.243 171,929.078 73 9,185,969 985 4,665
Employment 2,416 2,384.95 10,333.294 42 251,790 406 1,588
Manufacturing Employment 2,968 971.609 3,907.94 0 93,859 82 676
Agriculture Employment 2,416 169.023 137.706 0 2,540 91 209

Panel A.2. Population Shares

Labor Force Participation (%) 2,416 47.799 8.539 21 78 40 54
Manufacturing Employment Share (%) 2,940 15.457 10.923 0 52 6 24
Agriculture Employment Share (%) 2,416 10.864 8.295 0 46 4 16

Panel B. Female Adult Population

Panel B.1. Levels

Population 3,270 5,459.464 88,712.773 31 4,761,704 445 2,183
Employment 2,114 640.43 3,023.978 2 70,489 53 385
Manufacturing Employment 2,968 280.277 1,184.455 0 24,770 10 180
Agriculture Employment 2,416 2.373 11.645 0 460 0 1
Mothers 2,114 998.803 3,937.5 17 88,557 214 736
Married 2,416 1,159.031 4,663.463 19 116,918 225 810

Panel B.2. Population Shares

Labor Force Participation (%) 2,114 20.583 12.769 1 80 11 27
Manufacturing Employment Share (%) 2,968 7.997 9.541 0 100 2 11
Agriculture Employment Share (%) 2,416 0.258 0.736 0 8 0 0
Share with Children (%) 2,114 52.084 5.823 25 84 48 56
Share Married (%) 2,416 56.622 10.847 26 86 48 66

Panel C. Children Population

Panel C.1. Levels

Population 2,416 1,441.975 5,925.099 21 155,022 266 1,050
At School 2,114 835.54 3,270.207 9 72,845 181 627
At Work 2,114 27.971 126.394 0 3,191 0 19

Panel C.2. Population Shares

Children per Adult (%) 2,416 33.62 13.427 12 100 19 45
Share of Children at School (%) 2,114 77.026 10.037 14 100 72 83
Share of Children at Work (%) 2,114 5.753 9.572 0 100 0 8

Panel D. Treatment Variables

Employment in SM Industries 3,874 130.99 323.54 0 3,109 10 113
Has SM Retailer 3,874 0.331 0.471 0 1 0 1
Year of First Retailer 1,281 1,876.21 5.931 1,860 1,885 1,870 1,880

Notes. This table reports descriptive statistics for selected variables. The observation unit is a town observed at census
frequency. Some variables are available only in a subset of the censuses, leading to variation in the number of observations
across variables. All variables in Panels A-C are constructed from the U.S. and Massachusetts population censuses. Panel D
describes the treatment variables: employment in industries that use sewing machines, an indicator variable that equals 1 if a
given town has at least one sewing machine retailer, and the year in which a retailer is �rst observed. Referenced on page: 13.
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Table III. Comparison Between Treated and Non-Treated Towns

Industry Exposure to SM Presence of SM Retailer

Levels Changes Levels Changes

1850 1860 Pre Post
(1) (2) (3) (4) (5) (6)

Panel A. Entire Adult Population

Population -0.019 0.051 0.069 0.689 0.625 0.157***
(0.091) (0.060)

Employment 1.511 0.695 -0.816 -0.510 -0.317 -0.041
(0.775) (0.034)

Manufacturing Employment 5.172 4.053 -1.118** 0.683 1.202 0.145*
(0.447) (0.079)

Agriculture Employment -3.035 -2.132 0.903*** -0.814 -0.968 -0.041
(0.259) (0.061)

Panel B. Female Adult Population

Population -0.062 0.005 0.067 0.548 0.416 0.066**
(0.093) (0.032)

Employment † 0.644 0.676 0.325 0.083
(0.110)

Mothers 0.012 0.839 0.827** 0.259 0.283 0.079*
(0.358) (0.047)

Married 0.038 0.150 0.112 1.444 0.587 0.029
(0.105) (0.118)

Notes. This table reports the correlations between town-level observable variables and industry exposure to sewing ma-
chines (columns 1�3) and the presence of sewing machine retailers (columns 4�6). In columns (1) and (2), we present the
correlations between industry exposure and the variables at their levels in 1850 and 1860, respectively. In columns (4) and
(5), we display the di�erence between townships with and without a sewing machine retailer before and after the retailer
is established, respectively. In columns (3) and (6), we report the correlation between the cross-sectional treatment (indus-
try exposure to sewing machine and presence of sewing machine retailers) and an indicator variable for 1860 (column 3)
and the post-treatment period (column 6), controlling for town and year �xed e�ects. All variables in each panel, except
the population, are expressed as a percentage share of the population. All variables are standardized. Standard errors are
clustered at the town level and are displayed in parentheses. Referenced on page:16.
†: Female employment is �rst observed in 1860.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table IV. Sewing Machine Exposure and the Presence of Women's Clubs

Number of Women's Clubs Clubs per Capita

(1) (2) (3) (4) (5) (6) (7) (8)

Panel A. Number of Women's Clubs

Has SM Retailer 2.954��� 2.993��� 1.875��� -0.969 -0.943 1.654��� 1.260��

(0.506) (0.524) (0.479) (1.256) (1.246) (0.461) (0.497)
� Share of Women Above Median Wealth 12.380�� 12.289��

(5.976) (5.940)
Industry Exposure to SM -0.137 -1.323 -0.462 -0.055 -2.528 -0.635 0.057

(1.966) (1.999) (2.264) (2.133) (4.813) (0.981) (2.503)
� Share of Women Above Median Wealth 11.895

(21.025)
Share of Women Above Median Wealth -5.951 -7.033

(6.149) (6.279)

Mean Dep. Var. 0.278 0.278 0.278 0.300 0.300 0.300 0.000 0.000

Panel B. Number of Members in Women's Clubs

Has SM Retailer 3.116��� 3.168��� 2.031��� -0.616 -0.586 1.794��� 1.373��

(0.626) (0.646) (0.667) (2.037) (2.023) (0.570) (0.646)
� Share of Women Above Median Wealth 10.745 10.630

(8.748) (8.618)
Industry Exposure to SM -0.595 -1.833 -0.846 -0.684 0.698 -1.161 -2.207

(2.143) (2.216) (2.522) (2.399) (5.641) (1.647) (2.419)
� Share of Women Above Median Wealth -6.462

(25.280)
Share of Women Above Median Wealth -1.340 -0.648

(8.112) (8.494)

Mean Dep. Var. 40.209 40.209 40.209 45.293 45.293 45.293 0.006 0.007

County FE No No No Yes Yes Yes No Yes
Town Controls No No No Yes Yes Yes No Yes

Number of Towns 302 302 302 273 273 273 302 273

Notes. This table reports the correlation between the presence of women's clubs and exposure to sewing machines. The
sample is a cross-section of towns; in columns (1�6), the outcome is the number of women's clubs (Panel A) and the num-
ber of club members (Panel B); in columns (7�8), the dependent variable is the number of women's clubs per capita (Panel
A) and the number of members of women's clubs per person (Panel B). The two main explanatory variables are an indicator
for towns with at least one sewing-machine retailer during the sample period and a continuous variable equal to the em-
ployment share of sewing-machine-using industries in 1860. In columns (5�6), we further interact these variables with the
share of women in households with above-median wealth. In columns (4�6) and (8), we include county �xed e�ects and
the following town-level controls: population, the share of manufacturing employment, the share of women, the share of
children, the share of Blacks, and the share of immigrants�measured at baseline (in 1860). Since the number of clubs and
members are count variables, the regressions are estimated through Poisson quasi-likelihood. Standard errors are clustered
at the town level and are displayed in parentheses. Women's club data are from Croly ( 1898). Referenced on page:28.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Figures

Figure I. Sewing Machine Sales in the United States, 1853�1879

Notes. This �gure shows the number of sewing machines sold in the United States between 1853 and 1879. Figures are
expressed in thousands. Source: Godley (2001). Referenced on pages:1, 8.

Figure II. Spatial Variation of Treatment Intensities

(a) Industry Exposure to Sewing Machines (b) Presence of Sewing Machine Retailers

Notes. This �gure displays the variation of the treatment variables used in the empirical analysis. The unit of observation is
a township. The solid black lines mark county borders in 1870. The Boston area is shown in the bottom-right corner of each
panel for better readability. Panel IIa displays the employment share of industries that would be using sewing machines in
1900, as measured in the 1860 census (see Section 3.3. for a detailed discussion); darker shades of blue indicate increasing
employment share of industries utilizing sewing machines. Panel IIb displays the �rst year a sewing machine retailer is
observed in each township. No retailer is ever observed in gray areas; darker shades of red indicate later periods. Township
borders are constructed such that geographic units remain consistent over time. Referenced on pages:14, 24.
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Figure III. Exposure to Sewing Machines and Female Employment

(a) Female Employment Share
in Sewing-Machine-Using Industries

(b) Female Employment Share
in Any Industry

(c) Female Employment Share
in Sewing-Machine-Using Industries

(d) Female Employment Share
in Any Industry

Notes. This �gure reports the estimated dynamic treatment e�ect of exposure to sewing machines on female employment.
The unit of observation is a township observed at census frequency between 1837 and 1900; not all outcomes are available
in all censuses. In PanelsIIIa and IIIc , the outcome variable is the share of women working in sewing-machine-using
industries; in Panels IIIb and IIId , the dependent variable is the share of working women; In Panels IIIa and IIIb each dot
displays the coe�cient of an interaction term between year dummies and the employment share of industries exposed
to sewing machines. In Panels IIIc and IIId each dot displays the coe�cient of dummies coding the years since the �rst
period when a sewing machine retailer is established in the town. All outcome variables are expressed in percentage terms.
Each regression includes town and time �xed e�ects. Standard errors are clustered at the town level; the bands report 95%
con�dence intervals. The 1860 census, the last year before the widespread adoption of sewing machines, is used as the
baseline category. Estimates in PanelsIIIc and IIId are obtained using the estimator developed by de Chaisemartin and
d'Haultf÷uille ( 2024). Referenced on page:18.
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Figure IV. Triple DD Estimates of the E�ect of Sewing Machines on Employment

(a) Exposure to Sewing Machines
in Manufacturing

(b) Exposure to
Sewing Machines Retailers

Notes. This �gure reports the estimated dynamic treatment e�ect of industry exposure to sewing machines and the pres-
ence of sewing machine retailers on employment. The unit of observation is a township-by-industry observed at census
frequency between 1850 and 1900. The outcome variable is log-employment among men (blue dots) and women (red dots).
Each dot displays the coe�cient of an interaction term between year dummies, the employment share of industries exposed
to sewing machines, and an indicator for sewing-machine-using industries (Panel IVa) and years since the �rst period when
a sewing machine retailer is established in the town interacted with an indicator of sewing-machine-using industries (Panel
IVb). Regressions include town-by-industry, town-by-year, and industry-by-year �xed e�ects. Standard errors are clustered
at the town level; the bands report 95% con�dence intervals. The estimates displayed in Panel IVb are obtained using the
estimator developed by de Chaisemartin and d'Haultf÷uille ( 2024). Referenced on pages:20, A6.
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Figure V. Employment E�ects of the Sewing Machine at the Industry Level

(a) Exposure to Sewing Machines in Manufacturing

(b) Exposure to Sewing Machines Retailers

Notes. This �gure reports the e�ect of industry exposure to the sewing machine (Panel Va) and exposure to sewing machine
retailers (PanelVb) on female labor force participation in industries exposed to the sewing machine. The unit of observation
is a township observed at census frequency between 1850 and 1900. Each bar reports the estimated treatment e�ect for one
regression where the dependent variable is the women's employment share in one industry relative to the overall female
working-age population. The treatment is either an interaction term between the employment share in sewing-machine-
using industries in 1860 and a post-1860 period or an indicator variable that returns a value of one after at least one retailer
of sewing machines is observed in the given township and zero otherwise. Each regression includes town and time �xed
e�ects. Estimates in Panel Vb are obtained using the estimator developed by de Chaisemartin and d'Haultf÷uille ( 2024).
Standard errors are clustered at the town level. Bands report 95% con�dence levels. Referenced on page:20.

42



Figure VI. Sewing Machine Exposure and the Crude Birth Rate

(a) Industry Exposure
to Sewing Machines

(b) Presence of Sewing
Machine Retailer

Notes. This �gure reports the estimated dynamic treatment e�ects of industry exposure to sewing machines and the presence
of sewing machine retailers on the crude birth rate (i.e., the number of children divided by the population, by cohort,
expressed in per-thousand units). The unit of observation is: in Panel VIa, a township at a yearly frequency between 1850
and 1900; in PanelVIb, a township at a yearly frequency over a 10-year window around the time when the sewing machine
retailer opened. Each dot displays the coe�cient of an interaction term between year dummies and the employment share
of industries exposed to sewing machines (in Panel VIa) and a dummy that codes the number of years since the sewing
machine retailer opened (Panel VIb). The regression includes town and cohort �xed e�ects. Standard errors are clustered at
the town level; the bands report 95% con�dence intervals. Cohorts are grouped in two-year windows. Estimates in Panel
VIb are obtained using the estimator developed by de Chaisemartin and d'Haultf÷uille ( 2024). Referenced on page:21.
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Figure VII. Exposure to Sewing Machines and Fertility: Extensive vs. Intensive Margins

(a) Share of Mothers (b) Number of Children per Woman

(c) Share of Mothers (d) Number of Children per Woman

Notes. This �gure reports the estimated dynamic treatment e�ect of exposure to sewing machines and fertility along the
extensive and intensive margins. The unit of observation is a township observed at census frequency between 1850 and
1900; not all outcomes are available in all censuses. In PanelsVIIa and VIIc , the outcome variable is the share of women
with at least one child. In Panels VIIb and VIId , the outcome variable is the number of children per woman. In Panels
VIIa and VIIb each dot displays the coe�cient of an interaction term between year dummies and the employment share
of industries exposed to sewing machines. In Panels VIIc and VIId each dot displays the coe�cient of dummies coding
the years since the �rst period when a sewing machine retailer is established in the town. All outcomes are expressed in
percentage terms. Regressions include town and time �xed e�ects. Estimates in Panels VIIc and VIId are obtained using
the de Chaisemartin and d'Haultf÷uille ( 2024) estimator. Standard errors are clustered at the town level; the bands report
95% con�dence intervals. Referenced on page:21.
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Figure VIII. Exposure to Sewing Machines and Marriage

(a) Industry Exposure
to Sewing Machines

(b) Presence of Sewing
Machine Retailer

Notes. This �gure reports the estimated dynamic treatment e�ects of sewing machine exposure on the share of married
women. The unit of observation is a township observed at census frequency between 1850 and 1900; not all outcomes are
available in all censuses. In PanelVIIIa , each dot displays the coe�cient of an interaction term between year dummies
and the employment share of industries exposed to sewing machines. In Panel VIIIb , each dot displays the coe�cient of
dummies coding the years since the �rst period when a sewing machine retailer is established in the town. All outcomes
are expressed in percentage terms. Regressions include town and time �xed e�ects. Estimates in Panel VIIIb are obtained
using the de Chaisemartin and d'Haultf÷uille ( 2024) estimator. Standard errors are clustered at the town level; the bands
report 95% con�dence intervals. Referenced on page: 22.
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Figure IX. Employment Responses to the Sewing Machine across Age Cohorts

(a) Industry Exposure to Sewing Machine (b) Presence of Sewing Machine Retailer

Notes. This �gure shows the individual-level responses of women to exposure to sewing machines by age group. The out-
come variable is a dummy equal to one if the woman is employed in a sewing-machine-using industry and zero otherwise.
In Figure IXa, each dot reports the coe�cient of an interaction term between industry exposure to sewing machines and the
woman's age in 1860. The unit of observation is a woman observed in the 1870 census. The sample comprises all women
born in 1860 or before. In Figure IXb, each dot reports the coe�cient of an interaction term between an indicator for towns
with at least one sewing machine retailer and dummies that code the woman's age when the retailer opened. The unit
of observation is a woman observed in the 1880 census. The sample comprises all women born in 1860 or before. Age
categories are grouped in two-year bins; age bin 30�31 is the baseline category. Bin 32+ codes age bins above age 31. Each
regression includes cohort, town, wealth quartile, race, and birthplace �xed e�ects. Standard errors are clustered at the
town level and are displayed in parentheses. Referenced on page:25.
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Figure X. Responses to Sewing Machine Exposure across the Wealth Distribution

(a) Employment in SM Industries (b) Employment

(c) Number of Children (d) Married

Notes. This �gure reports women's individual-level responses to exposure to sewing machines by income group. The blue
bars report the coe�cients of interaction terms between household wealth quartiles (in 1860) and an interaction term be-
tween industry exposure to the sewing machine (in 1860) and a post-1860 indicator. The unit of observation is an individual
woman in 1870. The sample comprises all women born between 1835 and 1855. The red bars report the coe�cient of interac-
tion terms between household wealth quartiles (in 1860) and an indicator equal to one for women aged 15 or younger when
a sewing machine retailer opened in the town they lived in 1860. The unit of observation is an individual woman in 1880.
The sample comprises all women aged 5 to 25 when the �rst sewing machine retailer opened in their town, or born between
1840 and 1860 in towns that never received a retailer during the sample period. The dependent variable is employment in
sewing-machine exposed industries (Panel Xa), employment (Panel Xb), the number of children (Panel Xc), and an indicator
equal to one for married women (Panel Xd) All regressions include town, cohort, wealth quartile, race, and birthplace �xed
e�ects. Standard errors are clustered at the town level; bars report 95% con�dence intervals. Referenced on pages: 25, 26.
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A Data Appendix

This appendix presents technical details on the construction of the datasets to complement the infor-

mation provided in Section 3.

A.1 Boundary Harmonization

Townships undergo relatively minor boundary changes over the time period due to the incorporation

of new townships and the aggregation of old townships into existing ones. We thus need a �xed

geography of townships to follow over �fty years. We construct this �xed geography by mapping

townships to their coarsest borders throughout the period.

We follow a two-step semi-automated procedure. First, we overlay the coordinates assigned by

the census place project (CPP) to the 1850 individual records onto theGIS�le of townships. 1 This pro-

cedure allows us to map the CPP location labels to the appropriate GIS-township. Then, we compile

a list of all townships that ever existed in Massachusetts. We manually construct a set of �consistent�

townships that always existed. We then map each township that either ceased to exist before 1900 or

began to exist after 1850 to one of the consistent townships. This concordance matrix also harmonizes

the township names between the GISand census data.

The �nal output is (i) a harmonized GISof townships which agglutinates townships that did not

exist and townships that did not always exist into consistent geographical units, and (ii) a concor-

dance matrix which maps the newly incorporated and the dismantled townships into the consistent

townships. Approximately 10% of townships were formed after 1850 or were dismantled before 1900.

A.2 Federal Censuses Crosswalks

The federal census does not contain information on the township of residence. The CPP dataset as-

signs latitude and longitude to the near-universe of census records. To do so, Berkes et al. (2023)

geo-reference the raw place names from census manuscripts. Unfortunately, the granularity of the

available raw place names varies across censuses. This problem is particularly severe in 1860, when

approximately 50% of townships would have zero population if we relied on the CPP locations. How-

ever, in later censuses, we similarly fail to assign any individual to more than one township.

We tackle this data limitation using the intergenerational links compiled by Price et al. ( 2021).2 We

link each individual in the 1860, 1870, and 1880 censuses to the 1850 census, so we can observe the

township where they lived in 1850. Then, we assign the township to each census manuscript page in

1860, 1870, and 1880 as the most frequent township where the (linked) individuals in that page lived

in 1850, and apply that township to all individuals within that page. This procedure ensures that,

even if not everyone is linked to the 1850, we assign consistent 1850 townships to the near-universe

(97%) of the population. 3 Then, we map the 1850 townships to the consistent townships as described

1The GIS�le is compiled by the Massachusetts Historic Commission and can be downloaded at the following link .
2We are grateful to Ezra Karger for suggesting this method to us.
3This method does not allow us to assign a township to the few individuals living in census pages without any link to the
1850 census. These individuals constitute approximately 3% of the population across all censuses.
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in the previous section. We do not need to apply this method to the 1900 census because the CPP

locations in 1900 allow us to map individuals directly to townships.

The underlying assumption is that the most frequent location within each census page corre-

sponds to the current location. In other words, we assume that, within each page, the relative majority

of the individuals remained in the township between the census year and the 1850 census. We view

this assumption as reasonable, and the population �gures it delivers appear empirically plausible.

A.3 Variable Coding

This section describes how we map the federal (IPUMS) and state census data to the variables.

A.3.1 IPUMS Data Coding

We consider all individuals aged 15 or older as part of the �adult population,� and the rest are �chil-

dren.� All individuals with an occupational code (OCC1950) that is not a non-occupational response

(above 980) is considered to be employed. �Manufacturing� employment comprises OCC1950 be-

tween 500 and 690 (operatives and craftsment); �Agriculture� employment comprises all OCC1950

values between 100 and 123 (farmers). �Retail� employment comprises all OCC1950 between 400

and 490. �Service� employment comprises all OCC1950 between 700 and 790. The immigrant pop-

ulation is constructed as all foreign-born individuals (i.e., BPL above 100). The �Literacy� variable

corresponds to LIT code 4 (�can read and write�). A sewing-machine-occupation corresponds to em-

ployment in one of the baseline sewing-machine-using industries (IND1950 equal to 448, 449, 457,

487, 488, or 489).

A woman is considered to be married if she lives in a household where she is the spouse of the

head (RELATE variable equal to 2). A woman is considered to have at least one child if, within the

household where she is either the head (RELATE equal to 1) or the spouse of the head (RELATE equal

to 2), with at least one child (NCHILD above 0). To compute household wealth, we sum real estate

value and the value of personal estate (REALPROP and PERSPROP).

A child is considered to be working if they are older than 10�the occupation was not recorded for

younger children�and employed. A child is considered �at school� if the SCHOOL variable equals

2.

The Census Bureau in 1900 listed the following industries as using the sewing machine: �Awnings,

tents, and sails,� �Bags, other than paper,� �Bookbinding and blank bookmaking,� �Boots and shoes,

factory product,� �Clothing's men, factory product,� �Clothing's men, factory product, buttonholes,�

�Clothing's women, dressmaking,� �Clothing's women, factory product,� �Corsets,� �Flags and ban-

ners,� �Gloves and mittens,� �Hats and caps,� �Pocketbooks,� �Saddlery and harness,� �Shirts,�

and �Trunks and valises.� We map these categories to the following 1950-IPUMS industry codes

(IND1950): �Apparel and accessories,� �Miscellaneous fabricated textile products,� �Paperboard con-

tainers and boxes,� �Leather: tanned, curried, and �nished,� �Footwear, except rubber,� and �Leather

products, except footwear.� We then compute the employment share of sewing-machine-using indus-

tries as the share of employment in these occupations relative to total employment. In another def-

inition (adopted in Table C.6�Table C.24), we adopt a broader de�nition of �sewing-machine-using
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industries� to assess the robustness of the results. In this case, we also include in the set of treated

industries �Knitting Mills,� �Dyeing and �nishing textiles, except knit goods,� �Carpets, rugs, and

other �oor coverings,� �Yarn, thread, and fabric mills,� �Miscellaneous textile mill products,� �Print-

ing, publishing, and allied industries.�

A.3.2 Haines State Censuses Coding

The coding of the state census digitized by Haines (2022) follows the IPUMS coding, except that the

level of detail is lower; therefore, we aggregate variables to match those from the IPUMS data.

From the 1865 census, we obtain the female child population (TOTFi for i between 0 and 14),

the female adult population (TOTFEM minus the female child population), the number of illiterate

women (FBFILLIT and NBFILLIT), total and female manufacturing employment (FMFGEMP and

MMFGEMP), total and female agriculture employment (FAGRIEMP and MAGRIEMP), and total and

female employment (FAGRIEMP and FMFGEMP).

From the 1875 census, we compile total employment (OCCFEM, OCCMALE minus OFFEM and

OFFMALE), female employment (OCCFEM minus OFFEM), the female population (TOTFEM mi-

nus TOTFi for i between 0 and 14), the number of married women (MARFEM and WIDFEM), total

and female manufacturing employment (MFGFEM and MFGMALE), total and female agriculture em-

ployment (PRIMFEM and PRIMMALE), the number of working children (CHWORKM, CHSCWKM,

CHWORKF, and CHSCHWKF), the number of children at school (SCH59M, SCH59F, SCH1014M,

SCH1014F), and the children population (TOTi for i between 0 and 14).

From the 1885 census, we compile female employment (GOVFEM, PROFFEM, PERSFEM, TRADE-

FEM, AGRIFEM, FISHFEM, MFGFEM, MINEFEM, LABORFEM, APPRFEM) and total employment

(same codes, but including men), female population (TOTF minus TOTFi for i between 0 and 14),

the number of married women (MARFEM and WIDFEM), total and female manufacturing employ-

ment (MFGFEM and MFGMALE), total and female agriculture employment (AGRIFEM and AGRI-

MALE), the number of working children (CHWORKM, CHSCWKM, CHWORKF, and CHSCHWKF),

the number of children at school (SCH59M, SCH59F, SCH1013M, SCH1013F), and the children pop-

ulation (TOTi for i between 0 and 14).

From the 1895 census, we compile female employment (GOVFEM, PROFFEM, PERSFEM, TRADE-

FEM, AGRIFEM, FISHFEM, MFGFEM, MINEFEM, LABORFEM, APPRFEM) and total employment

(same codes, but including men), female population (TOTF minus TOTFi for i between 0 and 14), the

number of married women (MARFEM and WIDFEM), total and female manufacturing employment

(MFGFEM and MFGMALE), total and female agriculture employment (AGRIFEM and AGRIMALE),

and the children population (TOTi for i between 0 and 14).

A.3.3 1837 and 1845 State Censuses Coding

We digitize the 1837 and 1845 Massachusetts censuses to construct measures of female employment

and population. While the censuses also report information on manufacturing output (e.g., value of

production), these variables are not used in the analysis.

The census returns are tabulations at the townsector level, allowing us to compute both total em-
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ployment and employment in sewing-machine-using industries. Following the classi�cation used for

the federal censuses, we de�ne sewing-machine-using sectors as those related to clothing, footwear,

leather manufacturing, and paperboard production.

Because the 1837 and 1845 censuses do not report female population counts, we impute them as

fi � Population i , where fi is the share of women in town i measured in the 1850 census. This proce-

dure implicitly assumes that town-level sex ratios remained stable between 1837 and 1850. Population

data are missing for a small number of townships in either 1837 or 1845. We interpolate these values

linearly and exclude townships for which the resulting estimates imply implausibly high female la-

bor force participation rates (above 75 percent, which is more than twice the maximum observed in

IPUMS data).

A.4 Digitized Business Directories

We digitize the entries of sewing machine retailers appearing in the �Massachusetts Register� (1859�

1874) and �The New England Business Directory� (1877�1893). Speci�cally, we accessed the volumes

for the years 1859, 1867, 1869, 1872, 1874, 1877, 1878, 1883, 1887, 1889, and 1893. These volumes

contain information on the retailer's name, year of establishment, and address. Few entries specify

the brands of the machines sold, and the information is sparse and unusable.

We georeference each retailer manually. The address indicates the retailer's street and city. Since

we do not perform within-township analyses, we use only the city to assign retailers to townships.

We successfully match all retailers to one consistent township.

We �nd 1,761 unique retailers established between 1859 and 1893 in Massachusetts. The retailers

clustered in 30% of the townships. Hence, 70% never had a retailer throughout the sample period.
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B Summary of the Robustness Checks

1. Are the township-level results driven by aggregate trends rather than sewing machines?

Table C.1,

Figure IV

Confounding

Factors

We run a triple-di�erences analysis which compares

sewing-machine-using industries and other industries. This

regression includes township-by-year �xed e�ects, which

control for time-varying heterogeneity at the township level.

2. Are the fertility e�ects driven by di�erential child mortality?

Table C.2 Alternative

Mechanisms

In columns (2) and (4), we show that neither manufacturing

exposure to the sewing machine nor the presence of sewing

machine retailers impacted the infant mortality rate.

3. Are the results driven by immigration into towns more exposed to the sewing machine?

Table C.3 Confounding

factors

Di�erence-in-di�erences analysis: estimate e�ect of

manufacturing exposure to sewing machine on out-of-state and

within-state immigration. No e�ect on within-state, negative

e�ect on out-of-state.

4. Is the township a relevant labor market for sewing machine industries?

Table C.4,

Table C.22

Spatial We compute the employment share of sewing-machine-using

industries over a 10, 20, 30, and 40 Km radius around each

town. The e�ect remains similar within a 10-km radius but

declines over larger areas.

5. Can't individuals purchase sewing machines from retailers that are close to their town?

Table C.5,

Table C.23

Spatial We re-compute the treatment e�ects by allowing the treatment

to be active for towns within 10, 20, 30, and 40 Km from the

closest retailer. The treatment e�ects remain qualitatively

similar but decline and are not statistically signi�cant beyond

10 Km.

6. Is the e�ect of manufacturing exposure to the sewing machine sensitive to the treatment de�nition?

A6



Table C.6,

Table C.24

Measurement We recompute the treatment e�ect using two di�erent baseline

dates (1850 and 1870) to construct the treatment and a broader

de�nition of industry exposure to the sewing machine. Results

remain qualitatively unchanged.

7. Are the e�ects on women by household wealth driven by husbands getting better jobs?

Table C.9 Confounding

Factors

We replicate the household wealth quartile analysis using the

share of household income as the dependent variable. We �nd

that the share of household income provided by women

increased at the bottom of the distribution, whereas that of men

did not.

8. Are the individual-level fertility e�ects sensitive to completed fertility measurement?

Table C.10,

Table C.11

Measurement We replicate the baseline regressions but link the 1860 to the

1900 census instead of the 1880 census to measure completed

fertility. The marriage patterns (column 1) do not change using

the long linked sample; we �nd no evidence of increased

fertility for upper-class women in response to the sewing

machine (column 3 of Table C.11).

9. Are the individual-level results in�uenced by selection into the Census Tree links?

Table C.12,

Table C.13

Sample

selection

We re-estimate the baseline individual-level results on adult

women, weighting each individual to ensure that the linked

sample replicates the universe of the population along the

following characteristics: age, occupation, number of children,

school attendance, race, household relationship, marital status,

and wealth. The results remain unchanged.

10. How representative of the population is the intergenerational sample?

Table C.14,

Table C.15

Data Quality We compare the baseline CTP and Altho� et al. ( 2025) data to

the universe of the population in 1870 and in 1880. Di�erences

between the baseline sample and the population are small and

comparable with the Altho� et al. ( 2025), in particular when we

apply the balancing weighting scheme.

11. Are the individual-level results robust to alternative linking approaches?
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Table C.16,

Table C.17

Data Quality We employ the multigenerational linked panel dataset

developed by Ruggles et al. (2025) and �nd results that are

quantitatively similar to the baseline estimates, despite the

smaller sample size.

12. Are the e�ects on women by household wealth sensitive to the cohort exposure de�nition?

Table C.18,

Table C.19

Measurement We replicate the results using a slacker de�nition of exposure

(20 y.o. instead of 15 y.o.) and �nd qualitatively similar e�ects.

13. Are the individual-level results robust to individual-level controls?

Table C.20,

Table C.21

Confounding

Factors

We include additional controls (literacy, urban status, �rst- and

second-generation dummy, recent marriage dummy) and

con�rm the baseline estimates.

14. Are the results on fertility driven by di�erential infant mortality?

Figure D.1 Alternative

Mechanism

We leverage the vital statistics data to estimate the e�ect of

industry and retailer exposure on the crude infant mortality

rate. We �nd either marginally signi�cant positive or no e�ects.

15. Is the parallel trends assumption likely to hold?

Figure D.3,

Figure D.4,

Figure D.5,

Figure D.6

Model

Speci�cation

We use the recent method developed by Rambachan and Roth

(2023) to assess the robustness of the results to violations of the

parallel trends assumption. When the baseline results are

signi�cant, they also withstand large deviations from parallel

trends.

16. Are the township-level results con�ating displacement and re-instatement within textiles?

Figure D.7 Confounding

Factors

We estimate the baseline di�erence-in-di�erences analysis at

the industry level for the subset of textile-related industries and

�nd that the reinstatement e�ect of the sewing machine largely

o�sets displacement e�ects even within textiles.

17. Are the township-level results driven by confounding factors?

Figure D.8,

Figure D.9,

Figure D.16,

Figure D.17

Confounding

Factors

We run the baseline double di�erence regressions and include

township-level controls interacted with year dummies. The

results remain unchanged.
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18. Are the township-level results driven by particular townships?

Figure D.10,

Figure D.11,

Figure D.18,

Figure D.19

Confounding

Factors

We re-estimate each double di�erence regression, dropping one

township at a time. The resulting estimated treatment e�ects

remain stable.

19. Are the results sensitive to alternative standard error estimators?

Figure D.12,

Figure D.13,

Figure D.20,

Figure D.21

Model

Speci�cation

We re-estimate all the double di�erences regression using

various standard error estimators, including the Conley ( 1999)

correction to allow for spatial autocorrelation. The signi�cance

of the treatment e�ect remains largely unchanged.

20. Do the estimated treatment e�ects re�ect the activity of retailers rather than spurious timing?

Figure D.14,

Figure D.22

Confounding

Factors

We display the distribution of placebo treatment e�ect obtained

by randomly permuting retailer establishment timing across

cities and �nd low randomization p-values for signi�cant

estimates.

21. Are the distributional e�ects sensitive to alternative partitions of the support?

Figure D.15 Model

Speci�cation

We display the average treatment e�ects obtained for each

decile of the household wealth distribution and �nd

qualitatively similar (albeit noisier) patterns.
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C Additional Tables

Table C.1. Triple Di�erences Estimates of the E�ect of Sewing Machines on Employment

Dependent Variable: (log) Employment

Industry Exposure to
the Sewing Machine

Exposure to Sewing
Machine Retailer

(1) (2) (3) (4) (5) (6)
All Men Women All Men Women

Post � Exposure to SM 0.974�� 0.497 1.217��

� SM Industry (0.377) (0.333) (0.609)

Post � SM Retailer 0.159 -0.059 0.478���

� SM Industry (0.117) (0.101) (0.123)

Town-Industry FE Yes Yes Yes Yes Yes Yes
Town-Year FE Yes Yes Yes Yes Yes Yes
Industry-Year FE Yes Yes Yes Yes Yes Yes

Number of Towns 302 302 302 302 302 302
Number of Observations 220,460 220,460 176,368 176,368 176,368 176,368
R2 0.910 0.905 0.906
Mean Dep. Var. 0.754 0.679 0.276 0.822 0.729 0.276
Std. Dev. Dep. Var. 1.384 1.284 0.942 1.423 1.305 0.942
Std. Beta Coef. 0.006 0.003 0.011 0.112 -0.046 0.507

Notes. This Table reports the e�ect of exposure to sewing machines on employment. The unit of observation is a township-
by-industry observed at census frequency between 1850 and 1900. The outcome variable is log employment (columns 1
and 4), male employment (columns 2 and 5), and female employment (columns 3 and 6). In columns (1�3), we display
the coe�cient of an interaction term between a post-1860 term, the employment share of industries exposed to sewing ma-
chines, and an indicator for sewing-machine-using industries; in columns (4�6), we display the coe�cient of an interaction
term between a post-retailer dummy equal to one after a retailer opens in the given town an indicator of sewing-machine-
using industries. Regressions include town-by-industry, town-by-year, and industry-by-year �xed e�ects. Standard errors
are clustered at the town level and are reported in parentheses. The estimates displayed in columns (4�6) report average
treatment e�ects obtained using the de Chaisemartin and d'Haultf÷uille ( 2024) estimator. Referenced on pages:20, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.2. Di�erence-in-Di�erences Estimates: Crude Birth Rate and Infant Mortality Rate
in Response to Exposure to the Sewing Machine

Industry Exposure to SM Retailer Exposure to SM

(1) (2) (3) (4)
Crude Birth

Rate (%)
Infant Mortality

Rate (%)
Crude Birth

Rate (%)
Infant Mortality

Rate (%)

Post � Exposure to SM -1.203��� -0.271
(0.402) (0.685)

Post � SM Retailer -7.137�� -2.199
(3.076) (2.285)

Town FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

Number of Towns 302 302 302 302
Number of Observations 14,786 9,316 15,402 15,402
R2 0.474 0.263
Mean Dep. Var. 2.672 2.400 2.672 2.650
Std. Beta Coef. -0.096 -0.014 -4.883 -0.885

Notes. This Table reports the e�ect of exposure to sewing machines on fertility and infant mortality. The unit of observation
is a township observed at yearly frequency between 1850 and 1900 (columns 1 and 3) and between 1858 and 1888 (columns
2 and 4). The outcome variable is: in columns (1) and (3), the crude birth rate, de�ned as the number of births divided
by population; in columns (2) and (4), the infant mortality rate, de�ned as the number of infant deaths, i.e., children aged
0�5, and the number of births. Both outcomes are expressed as percentages and are winsorized at the top and bottom 1%.
In columns (1�2), the estimated treatment e�ects are reported as the coe�cients on the interaction term between a post-
1860 indicator variable and the employment share of sewing machine-using industries. In columns (3�4), the treatment is
an indicator variable that takes a value of 1 if at least one retailer of sewing machines is observed in the given township,
and 0 otherwise. Each regression includes town and time �xed e�ects. The estimates displayed in columns (3) and (84)
report average treatment e�ects obtained using the de Chaisemartin and d'Haultf÷uille ( 2024) estimator. Standard errors
are clustered at the town level and are reported in parentheses. Referenced on pages:21, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.3. Industry Exposure to the Sewing Machine and Immigration

Share of Immigrants Share of Women Among Immigrants

(1) (2) (3) (4) (5) (6) (7) (8)
Within
State

Out of
State

Within
State

Out of
State

Within
State

Out of
State

Within
State

Out of
State

Post � Exposure to SM -2.051 -11.457�� 2.268 -16.713
(1.360) (5.353) (1.636) (38.750)

Post � SM Retailer 1.541��� 1.385 0.482 -17.442
(0.545) (1.891) (0.438) (16.540)

Town FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes

Number of Towns 302 302 302 302 302 302 302 302
Number of Observations 906 906 906 906 906 904 906 906
R2 0.844 0.301 0.429 0.349
Mean Dep. Var. 16.456 5.671 16.456 5.671 47.898 53.905 47.898 53.905
Std. Dev. Dep. Var. 5.410 8.559 5.410 8.559 3.037 110.165 3.037 110.165
Std. Beta Coef. -0.042 -0.148 0.285 0.162 0.083 -0.017 0.159 -0.158

Notes. This Table reports the e�ect of industry exposure to the sewing machine (columns 1�2 and 5�6) and exposure to
sewing-machine retailers (columns 3�4 and 7�8) on immigration. The unit of observation is a township observed at census
frequency between 1860 and 1880. In columns (1) and (3), the dependent variable is the share of individuals who, in the
preceding census, were living in a di�erent town in Massachusetts. In columns (2) and (4), the dependent variable is the
change in the number of residents born out of Massachusetts between the current and the preceding census as a share of the
population. In columns (5) and (7), the dependent variable is the share of women among within-state migrants. In columns
(6) and (8), the dependent variable is the share of women among out-of-state migrants. Columns (1�2) and (5�6) display
the coe�cient of the interaction term between a post-1860 term and the 1860 employment share of industries exposed to
sewing machines. Columns (3�4) and (7�8) report the coe�cient of a term equal to 1 after a retailer is established in the
township and 0 otherwise. The estimates displayed in columns (3�4) and (7�8) report average treatment e�ects obtained
using the de Chaisemartin and d'Haultf÷uille ( 2024) estimator. Regressions include town and year �xed e�ects. Standard
errors are clustered at the town level and are reported in parentheses. Referenced on pages:23, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.4. Di�erence-in-Di�erences Estimates: Geographic Spillovers of Industry Exposure
to the Sewing Machine on Women

Female Employmment
in SM Industries (%)

Female Labor
Force Participation (%)

Share of Women
with Children (%)

Share of
Married Women (%)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Post � SM Industry Exposure (10 Km) 3.181��� 4.501 -3.722��� -8.984���

(0.885) (4.881) (1.382) (1.783)

Post � SM Industry Exposure (20 Km) 2.516��� 2.285 -3.173�� -6.929���

(0.952) (5.312) (1.570) (2.237)

Post � SM Industry Exposure (30 Km) 1.529 -1.905 -1.157 -6.449��

(1.025) (7.566) (2.232) (2.741)

Post � SM Industry Exposure (40 Km) 2.175� 2.067 4.297 -3.448
(1.113) (9.602) (2.905) (3.850)

Town FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Number of Towns 302 302 302 302 302 302 302 302 302 302 302 302 302 302 302 302
Number of Observations 1,732 1,732 1,732 1,732 2,114 2,114 2,114 2,114 2,416 2,416 2,416 2,416 2,416 2,416 2,416 2,416
R2 0.548 0.540 0.536 0.536 0.816 0.815 0.815 0.815 0.973 0.973 0.973 0.973 0.916 0.915 0.914 0.914
Mean Dep. Var. 0.937 0.937 0.937 0.937 20.191 20.191 20.191 20.191 45.430 45.430 45.430 45.430 56.497 56.497 56.497 56.497
Std. Dev. Dep. Var. 1.524 1.524 1.524 1.524 11.712 11.712 11.712 11.712 17.918 17.918 17.918 17.918 10.604 10.604 10.604 10.604
Std. Beta Coef. 0.208 0.142 0.073 0.091 0.043 0.018 -0.012 0.011 -0.023 -0.016 -0.005 0.016 -0.093 -0.061 -0.047 -0.021

Notes. This Table reports the e�ect of exposure to sewing machines on women. The unit of observation is a township
observed at census frequency between 1850 and 1900. The dependent variable is the share of women working in sewing-
machine-using industries (columns 1�4), the share of working women (columns 5�8), the share of women with at least one
child (columns 9�12), and the share of married women (columns 13�16). Each coe�cient reports the estimated treatment
e�ects of a variable that codes an interaction term between the employment share of sewing-machine-using industries
in 1860 and a post-1860 term. Across the di�erent rows, we compute the employment share of sewing-machine-using
industries over di�erent areas: in the �rst row, we include all townships whose centroid lies within ten kilometers from the
given township; in rows (2�4), we extend the area over which we compute the treatment to 20, 30, and 40 kilometers from
the township's centroid. The various coe�cients thus quantify the impact of the potential di�usion of the sewing machine in
manufacturing industries beyond the township's borders. Each regression includes town and time-�xed e�ects. Standard
errors are clustered at the town level and are reported in parentheses. Referenced on pages:24, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.5. Di�erence-in-Di�erences Estimates: Geographic Spillovers of Sewing Machine
Retailer Exposure on Women

Female Employmment
in SM Industries (%)

Female Labor
Force Participation (%)

Share of Women
with Children (%)

Share of
Married Women (%)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)
10 Km 20 Km 30 Km 40 Km 10 Km 20 Km 30 Km 40 Km 10 Km 20 Km 30 Km 40 Km 10 Km 20 Km 30 Km 40 Km

Post � SM Retailer 1.788��� 1.494��� 0.026 0.053 5.841� 10.210 4.501 4.528 -0.662 -4.337 -3.590 -2.029 -5.866��� -9.464�� -9.846 -10.454
(0.371) (0.321) (0.091) (0.095) (3.451) (9.272) (5.234) (5.756) (1.603) (7.041) (4.048) (3.736) (2.121) (4.017) (11.417) (11.522)

Town FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Number of Towns 302 302 302 302 302 302 302 302 302 302 302 302 302 302 302 302
Number of Observations 2,718 2,718 2,718 2,718 2,718 2,718 2,718 2,718 2,718 2,718 2,718 2,718 2,718 2,718 2,718 2,718
Mean Dep. Var. 1.091 1.091 1.091 1.091 20.191 20.191 20.191 20.191 45.430 45.430 45.430 45.430 56.497 56.497 56.497 56.497
Std. Dev. Dep. Var. 1.598 1.598 1.598 1.598 11.712 11.712 11.712 11.712 17.918 17.918 17.918 17.918 10.604 10.604 10.604 10.604
Std. Beta Coef. 1.118 0.935 0.016 0.033 0.499 0.872 0.384 0.387 -0.037 -0.242 -0.200 -0.113 -0.553 -0.892 -0.928 -0.986

Notes. This Table reports the e�ect of exposure to sewing machines on women. The unit of observation is a township
observed at census frequency between 1850 and 1900. The dependent variable is the share of women working in sewing-
machine-using industries (columns 1�4), the share of working women (columns 5�8), the share of women with at least one
child (columns 9�12), and the share of married women (columns 13�16). Each coe�cient reports the estimated treatment
e�ect of a variable that takes the value 1 when at least one sewing machine retailer is observed within k kilometers of
the township centroid, and 0 otherwise. Across the di�erent columns, we compute exposure to sewing machine retailers
across di�erent areas: in columns (1), (5), (9), and (13), we include all townships whose centroid lies within ten kilometers
from the given township; in columns (2), (6), (10), and (14), we extend the area over which we compute the treatment to 20
kilometers from the township's centroid. The other columns follow the same pattern. The various coe�cients thus quantify
the impact of sewing machine retailers on areas beyond the township's borders. The estimates report average treatment
e�ects obtained using the de Chaisemartin and d'Haultf÷uille ( 2024) estimator. Each regression includes town and time-
�xed e�ects. Standard errors are clustered at the town level and are reported in parentheses. Referenced on pages: 24, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.6. Di�erence-in-Di�erences Estimates: Impact of Industry Exposure on Women,
Alternative Treatment De�nitions

Female Employmment
in SM Industries (%)

Female Labor
Force Participation (%)

Share of Women
with Children (%)

Share of
Married Women (%)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Post � Exposure to SM (1850) 2.804��� 3.922 -7.813��� -3.472���

(0.631) (3.852) (1.272) (0.989)

Post � Exposure to SM (1870) 4.972��� 6.880� -8.010��� -3.533���

(0.692) (4.099) (1.406) (1.128)

Post � Exposure to SM (Broad) 3.384��� 5.112 -5.613��� -0.692
(0.739) (4.617) (1.556) (1.233)

Town FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Number of Towns 302 302 302 302 302 302 302 302 302 302 302 302
Number of Observations 1,732 1,732 1,732 2,114 2,114 2,114 2,416 2,416 2,416 2,416 2,416 2,416
R2 0.552 0.572 0.553 0.816 0.816 0.816 0.916 0.915 0.915 0.973 0.973 0.973
Mean Dep. Var. 0.937 0.937 0.937 20.191 20.191 20.191 56.497 56.497 56.497 45.430 45.430 45.430
Std. Dev. Dep. Var. 1.524 1.524 1.524 11.712 11.712 11.712 10.604 10.604 10.604 17.918 17.918 17.918
Std. Beta Coef. 0.224 0.327 0.256 0.048 0.069 0.056 -0.101 -0.085 -0.066 -0.027 -0.022 -0.005

Notes. This Table reports the e�ect of exposure to sewing machines on women. The unit of observation is a township
observed at census frequency between 1850 and 1900. The dependent variable is the share of women working in sewing-
machine-using industries (columns 1�3), the share of working women (columns 4�6), the share of married women (columns
7�9), and the share of women with at least one child (columns 10�12). Each coe�cient reports the estimated treatment ef-
fects of a variable that codes an interaction term between the employment share of sewing-machine-using industries and
a post term. The �rst two rows report the estimated treatment e�ect when measuring the employment share of sewing-
machine-using industries in the two pre-treatment census years (1850 and 1870). The baseline is 1860. In the last row, we
adopt a broader de�nition of sewing-machine-using industries that comprises, on top of the baseline de�nition, �Knit-
ting mills,� �Dyeing and �nishing textiles, except knit goods,� �Carpets, rugs, and other �oor coverings,� �Yarn, thread,
and fabric mills,� �Miscellaneous textile mill products,� and �Printing, publishing, and allied industries.� Each regres-
sion includes town and time-�xed e�ects. Standard errors are clustered at the town level and are reported in parenthe-
ses. Referenced on pages:24, A3, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.7. Individual-Level Response to Industry Exposure to Sewing Machines, by Wealth

Employment Income Motherhood Married

(1) (2) (3) (4) (5) (6) (7)
SM Industry Manufacturing Any Industry Has Child N. Children

Young � Exposure to SM 0.333��� 0.251��� 0.282��� 0.834��� -0.294��� -0.807��� -0.349���

(0.062) (0.062) (0.041) (0.139) (0.046) (0.123) (0.061)

Young � Exposure to SM �

No Reported Wealth -0.067 -0.029 -0.108��� -0.236� 0.260��� 0.710��� 0.324���

(0.056) (0.049) (0.041) (0.125) (0.041) (0.111) (0.051)
[0.000] [0.000] [0.000] [0.000] [0.296] [0.220] [0.425]

Household Wealth Quartile = 1 Baseline Baseline Baseline Baseline Baseline Baseline Baseline

Household Wealth Quartile = 2 -0.072 -0.118��� -0.141��� -0.396��� 0.183��� 0.518��� 0.221���

(0.045) (0.043) (0.040) (0.129) (0.032) (0.071) (0.040)
[0.000] [0.006] [0.000] [0.001] [0.003] [0.001] [0.000]

Household Wealth Quartile = 3 -0.177 ��� -0.234��� -0.338��� -0.971��� 0.318��� 0.915��� 0.312���

(0.047) (0.051) (0.050) (0.163) (0.037) (0.094) (0.046)
[0.000] [0.603] [0.138] [0.237] [0.567] [0.287] [0.429]

Household Wealth Quartile = 4 -0.352 ��� -0.434��� -0.435��� -1.278��� 0.317��� 0.984��� 0.376���

(0.068) (0.071) (0.067) (0.222) (0.046) (0.113) (0.051)
[0.233] [0.000] [0.002] [0.004] [0.578] [0.064] [0.498]

Town FE Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes
Wealth Quartiles FE Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes

Number of Individuals 107,592 107,592 107,592 107,592 107,592 107,592 107,592
R2 0.084 0.111 0.118 0.108 0.298 0.324 0.292
Mean Dep. Var. 0.033 0.117 0.275 0.804 0.305 0.584 0.305
Std. Dev. Dep. Var. 0.179 0.322 0.446 1.331 0.460 0.998 0.460

Notes. This Table reports women's individual-level responses to industry-level exposure to sewing machines by income
group. The unit of observation is an individual woman in 1870. The sample only includes women born between 1835 and
1855. The baseline treatment is an interaction term between an indicator variable equal to 1 for women under 15 in 1860
and 0 otherwise, and the employment share of industries exposed to the sewing machine. We then display the coe�cients
of additional interaction terms between the baseline treatment and the baseline household wealth quartiles (in 1860). The
�rst quartile serves as the baseline category. The dependent variables in columns (1�3) are indicators that return a value
of one if the woman is employed in a sewing machine-using industry (1) or if she is employed in manufacturing (2) or
in any industry (3). In column (4), the dependent variable is the occupation-imputed income; in column (5), the outcome
is an indicator variable that returns one for women with at least one child; in column (6), the outcome is the number of
children; in column (7), the dependent variable is an indicator for married women. Each regression includes town, wealth
quartile, birthplace, and race �xed e�ects. Standard errors are clustered at the town level and are displayed in parentheses.
In square brackets, we report the p-value of a test of joint signi�cance of the baseline treatment and the wealth quartile-
speci�c coe�cients. Referenced on page: 25.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.8. Individual-Level Response to Exposure to Sewing Machine Retailers, by Wealth

Employment Income Motherhood Married Single

(1) (2) (3) (4) (5) (6) (7) (8)
SM Industry Manufacturing Any Industry Has Child N. Children

Young � SM Retailer 0.030��� 0.067��� 0.075��� 0.227��� -0.023 -0.038 -0.048� 0.053���

(0.011) (0.014) (0.015) (0.043) (0.017) (0.044) (0.027) (0.019)

Young � SM Retailer �

No Reported Wealth -0.012 -0.027�� -0.040� -0.115�� 0.026 0.072 0.051 -0.032
(0.010) (0.013) (0.021) (0.056) (0.021) (0.056) (0.035) (0.020)
[0.016] [0.006] [0.001] [0.001] [0.633] [0.073] [0.814] [0.001]

Household Wealth Quartile = 1 Baseline Baseline Baseline Baseline Baseline Baseline Baseline Baseline

Household Wealth Quartile = 2 -0.014 -0.057��� -0.062��� -0.180��� 0.032�� 0.072�� 0.049��� -0.035��

(0.009) (0.017) (0.021) (0.060) (0.013) (0.034) (0.018) (0.016)
[0.084] [0.339] [0.342] [0.218] [0.424] [0.174] [0.985] [0.117]

Household Wealth Quartile = 3 -0.031 ��� -0.100��� -0.122��� -0.350��� 0.040� 0.106�� 0.062��� -0.050��

(0.011) (0.022) (0.018) (0.050) (0.020) (0.046) (0.022) (0.020)
[0.841] [0.012] [0.000] [0.000] [0.124] [0.000] [0.184] [0.720]

Household Wealth Quartile = 4 -0.040 �� -0.110��� -0.176��� -0.519��� 0.054��� 0.155��� 0.084��� -0.073���

(0.018) (0.033) (0.017) (0.065) (0.019) (0.043) (0.023) (0.021)
[0.292] [0.086] [0.000] [0.000] [0.000] [0.000] [0.000] [0.023]

Town FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Wealth Quartiles FE Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes

Number of Individuals 87,246 87,246 87,246 87,246 87,246 87,246 87,246 87,246
R2 0.072 0.108 0.094 0.094 0.185 0.211 0.162 0.205
Mean Dep. Var. 0.043 0.124 0.288 0.848 0.417 0.841 0.416 0.464
Std. Dev. Dep. Var. 0.202 0.330 0.453 1.360 0.493 1.136 0.493 0.499

Notes. This Table reports women's individual-level responses to industry-level exposure to sewing machines by income
group. The unit of observation is an individual woman in 1880. The sample only includes women aged between 5 and
25 when a retailer in their town was established, or born between 1840 and 1860 for women living in towns without a
retailer. The baseline treatment is an interaction term between an indicator variable equal to one for towns with at least one
retailer, an individual-speci�c indicator equal to one for women below 15 when the retailer opened, and zero otherwise.
We then display the coe�cients of additional interaction terms between the baseline treatment and the baseline household
wealth quartiles (in 1860). The �rst quartile serves as the baseline category. The dependent variables in columns (1�3)
are indicators that return a value of one if the woman is employed in a sewing machine-using industry (1) or if she is
employed in manufacturing (2) or in any industry (3). In column (4), the dependent variable is the occupation-imputed
income; in column (5), the outcome is an indicator variable that returns one for women with at least one child; in column
(6), the outcome is the number of children; in column (7), the dependent variable is an indicator for married women; in
column (8), the outcome is an indicator for women who never married. Each regression includes town, wealth quartile,
birthplace, and race �xed e�ects. Standard errors are clustered at the town level and are displayed in parentheses. In
square brackets, we report the p-value of a test of joint signi�cance of the baseline treatment and the wealth quartile-speci�c
coe�cients. Referenced on page: 26.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.9. Individual-Level Response to Exposure to Sewing Machines, by Wealth: House-
hold Income Shares Across Genders

Household Income Share

(1) (2) (3) (4)
Women Men Women Men

Panel A. Exposure to Sewing Machine Industries

Young � Exposure to SM -0.018 -0.028
(0.013) (0.023)

Young � Exposure to SM �
No Reported Wealth 0.009 0.008

(0.014) (0.025)

Household Wealth Quartile = 1 Baseline Baseline

Household Wealth Quartile = 2 0.067 �� -0.010
(0.028) (0.024)

Household Wealth Quartile = 3 0.028 0.018
(0.023) (0.022)

Household Wealth Quartile = 4 0.005 0.020
(0.018) (0.016)

Panel B. Exposure to Sewing Machine Retailers

Young � SM Retailer -0.001 -0.001
(0.005) (0.007)

Young � SM Retailer �
No Reported Wealth -0.003 -0.001

(0.006) (0.007)

Household Wealth Quartile = 1 Baseline Baseline

Household Wealth Quartile = 2 -0.008 0.009
(0.007) (0.008)

Household Wealth Quartile = 3 -0.006 0.005
(0.007) (0.007)

Household Wealth Quartile = 4 -0.004 -0.003
(0.005) (0.008)

Town FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Wealth Quartiles FE Yes Yes Yes Yes
Controls Yes Yes Yes Yes

Number of Individuals 23,628 23,503 24,087 23,829
R2 0.028 0.043 0.018 0.029
Mean Dep. Var. 0.009 0.994 0.016 0.990
Std. Dev. Dep. Var. 0.077 0.060 0.102 0.068

Notes. This Table reports individual-level responses to industry-level exposure to sewing machines and sewing machine
retailers, by income group. The unit of observation is an individual in 1870 (columns 1�2) or 1880 (columns 3�4). The sample
only includes women (columns 1 and 3) and men (columns 2 and 4) in households where the woman was exposed to either
the sewing machine in manufacturing or to sewing machine retailers according to our baseline treatment de�nitions; we
only include married couples. In columns (1�2), the baseline treatment is an interaction term between the employment share
in sewing-machine-using industries and an indicator equal to on for households where the wife was below 15 in 1860; in
columns (3�4), the baseline treatment is an interaction term between an indicator variable equal to one for towns with at least
one retailer and an individual-speci�c indicator equal to one for households where the wife was below 15 when the retailer
opened. We then display the coe�cients of further interaction terms between the baseline treatment and the quartiles of
the household wealth at baseline (in 1860). The �rst quartile serves as the baseline category. The dependent variable is the
share of household income that the individual earns. Each regression includes town, wealth quartile, birthplace, and race
�xed e�ects. Standard errors are clustered at the town level and are displayed in parentheses. Referenced on pages: 25, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.10. Individual-Level Response to Industry Exposure to Sewing Machines, by Wealth;
Completed Marriage and Fertility Analysis

Never Married Childless Number of Children

(1) (2) (3)

Young � Exposure to SM 1.092��� 0.314��� -0.999���

(0.164) (0.094) (0.251)

Young � Exposure to SM �

No Reported Wealth -1.336��� -0.386��� 1.213���

(0.177) (0.100) (0.256)
[0.000] [0.012] [0.001]

Household Wealth Quartile = 1 Baseline Baseline Baseline

Household Wealth Quartile = 2 -0.291 -0.192 0.267
(0.182) (0.133) (0.355)
[0.000] [0.205] [0.004]

Household Wealth Quartile = 3 -0.196 -0.344��� 0.739���

(0.162) (0.104) (0.262)
[0.000] [0.699] [0.244]

Household Wealth Quartile = 4 -0.394 � -0.356��� 0.785��

(0.217) (0.124) (0.327)
[0.000] [0.682] [0.473]

Town FE Yes Yes Yes
Year FE Yes Yes Yes
Wealth Quartiles FE Yes Yes Yes
Controls Yes Yes Yes

Number of Individuals 71,984 71,352 71,352
R2 0.087 0.032 0.065
Mean Dep. Var. 0.480 0.244 1.846
Std. Dev. Dep. Var. 0.500 0.430 1.251

Notes. This Table reports women's individual-level responses to industry-level exposure to sewing machines by income
group. The unit of observation is an individual woman in 1900. The sample only includes women born between 1835 and
1855. The baseline treatment is an interaction term between an indicator variable equal to 1 for women under 15 in 1860
and 0 otherwise, and the employment share of industries exposed to the sewing machine. We then display the coe�cients
of additional interaction terms between the baseline treatment and the baseline household wealth quartiles (in 1860). The
�rst quartile serves as the baseline category. The dependent variables are: in column (1), a dummy for women who never
married; in column (2), a dummy for women who never had children; in column (3), the total number of children women
ever had. Since women are observed past their fertile age, the dependent variables in columns (2�3) should be interpreted
as re�ecting completed fertility. Each regression includes town, wealth quartile, birthplace, and race �xed e�ects. Standard
errors are clustered at the town level and are displayed in parentheses. In square brackets, we report the p-value from a
test of the joint signi�cance of the baseline treatment and the wealth-quartile-speci�c coe�cients. Units are weighted so
that the sample reproduces the universe of the population along the following characteristics: age, occupation, number of
children, school attendance, race, household relationship, marital status, and wealth. Referenced on pages:26, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.11. Individual-Level Response to Exposure to Sewing Machine Retailers, by Wealth;
Completed Marriage and Fertility Analysis

Never Married Childless Number of Children

(1) (2) (3)

Young � SM Retailer 0.124�� 0.062��� -0.170���

(0.049) (0.022) (0.062)

Young � SM Retailer �

No Reported Wealth -0.129�� -0.047�� 0.138�

(0.053) (0.023) (0.071)
[0.444] [0.056] [0.102]

Household Wealth Quartile = 1 Baseline Baseline Baseline

Household Wealth Quartile = 2 -0.052 � -0.025 0.030
(0.028) (0.036) (0.094)
[0.056] [0.170] [0.122]

Household Wealth Quartile = 3 -0.118 �� -0.024 0.103
(0.053) (0.036) (0.078)
[0.784] [0.143] [0.217]

Household Wealth Quartile = 4 -0.083 � -0.022 0.083
(0.046) (0.028) (0.071)
[0.029] [0.038] [0.062]

Town FE Yes Yes Yes
Year FE Yes Yes Yes
Wealth Quartiles FE Yes Yes Yes
Controls Yes Yes Yes

Number of Individuals 64,661 63,689 63,689
R2 0.056 0.025 0.034
Mean Dep. Var. 0.438 0.312 1.616
Std. Dev. Dep. Var. 0.496 0.463 1.283

Notes. This Table reports women's individual-level responses to industry-level exposure to sewing machines by income
group. The unit of observation is an individual woman in 1900. The sample only includes women between 5 and 25
years old when a retailer opened in their town, or born between 1840 and 1860 if they lived in towns without a retailer.
The baseline treatment is an interaction term between an indicator variable equal to one for towns with at least one re-
tailer, an individual-speci�c indicator equal to one for women below 15 when the retailer opened, and zero otherwise. We
then display the coe�cients of additional interaction terms between the baseline treatment and the baseline household
wealth quartiles (in 1860). The �rst quartile serves as the baseline category. The dependent variables are: in column (1),
a dummy for women who never married; in column (2), a dummy for women who never had children; in column (3),
the total number of children women ever had. Since women are observed past their fertile age, the dependent variables
in columns (2�3) should be interpreted as re�ecting completed fertility. Each regression includes town, wealth quartile,
birthplace, and race �xed e�ects. Standard errors are clustered at the town level and are displayed in parentheses. In
square brackets, we report the p-value from a test of the joint signi�cance of the baseline treatment and the wealth-quartile-
speci�c coe�cients. Units are weighted so that the sample reproduces the universe of the population along the following
characteristics: age, occupation, number of children, school attendance, race, household relationship, marital status, and
wealth. Referenced on pages:26, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.12. Individual-Level Response to Industry Exposure to Sewing Machines, by Wealth;
Representative Weighting Scheme

Employment Income Motherhood Married

(1) (2) (3) (4) (5) (6) (7)
SM Industry Manufacturing Any Industry Has Child N. Children

Young � Exposure to SM 0.324��� 0.251��� 0.295��� 0.798��� -0.282��� -0.796��� -0.354���

(0.070) (0.062) (0.050) (0.150) (0.056) (0.152) (0.076)

Young � Exposure to SM �

No Reported Wealth -0.082 -0.029 -0.164��� -0.329�� 0.290��� 0.773��� 0.357���

(0.061) (0.049) (0.052) (0.142) (0.046) (0.124) (0.060)
[0.000] [0.000] [0.000] [0.000] [0.803] [0.776] [0.942]

Household Wealth Quartile = 1 Baseline Baseline Baseline Baseline Baseline Baseline Baseline

Household Wealth Quartile = 2 -0.079 -0.118��� -0.185��� -0.475��� 0.204��� 0.551��� 0.245���

(0.050) (0.043) (0.046) (0.141) (0.035) (0.080) (0.046)
[0.000] [0.006] [0.012] [0.027] [0.117] [0.035] [0.021]

Household Wealth Quartile = 3 -0.168 ��� -0.234��� -0.377��� -1.031��� 0.344��� 0.950��� 0.325���

(0.060) (0.051) (0.056) (0.168) (0.041) (0.104) (0.051)
[0.000] [0.603] [0.068] [0.088] [0.264] [0.232] [0.639]

Household Wealth Quartile = 4 -0.331 ��� -0.434��� -0.495��� -1.395��� 0.322��� 0.974��� 0.365���

(0.072) (0.071) (0.075) (0.234) (0.048) (0.119) (0.054)
[0.701] [0.000] [0.001] [0.001] [0.400] [0.110] [0.831]

Town FE Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes
Wealth Quartiles FE Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes

Number of Individuals 107,592 107,592 107,592 107,592 107,592 107,592 107,592
R2 0.073 0.111 0.141 0.111 0.194 0.198 0.192
Mean Dep. Var. 0.033 0.117 0.275 0.804 0.305 0.584 0.305
Std. Dev. Dep. Var. 0.179 0.322 0.446 1.331 0.460 0.998 0.460

Notes. This Table reports women's individual-level responses to industry-level exposure to sewing machines by income
group. The unit of observation is an individual woman in 1870. The sample only includes women born between 1835 and
1855. The baseline treatment is an interaction term between an indicator variable equal to 1 for women under 15 in 1860
and 0 otherwise, and the employment share of industries exposed to the sewing machine. We then display the coe�cients
of additional interaction terms between the baseline treatment and the baseline household wealth quartiles (in 1860). The
�rst quartile serves as the baseline category. The dependent variables in columns (1�3) are indicators that return a value
of one if the woman is employed in a sewing machine-using industry (1) or if she is employed in manufacturing (2) or in
any industry (3). In column (4), the dependent variable is the occupation-imputed income; in column (5), the outcome is an
indicator variable that returns one for women with at least one child; in column (6), the outcome is the number of children;
in column (7), the dependent variable is an indicator for married women. Each regression includes town, wealth quartile,
birthplace, and race �xed e�ects. Standard errors are clustered at the town level and are displayed in parentheses. In
square brackets, we report the p-value from a test of the joint signi�cance of the baseline treatment and the wealth-quartile-
speci�c coe�cients. Units are weighted so that the sample reproduces the universe of the population along the following
characteristics: age, occupation, number of children, school attendance, race, household relationship, marital status, and
wealth. Referenced on pages:27, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.13. Individual-Level Response to Exposure to Sewing Machine Retailers, by Wealth;
Representative Weighting Scheme

Employment Income Motherhood Married Single

(1) (2) (3) (4) (5) (6) (7) (8)
SM Industry Manufacturing Any Industry Has Child N. Children

Young � SM Retailer 0.025�� 0.067��� 0.057��� 0.182��� -0.027 -0.033 -0.039�� 0.054���

(0.011) (0.014) (0.012) (0.037) (0.017) (0.043) (0.018) (0.017)

Young � SM Retailer �

No Reported Wealth -0.009 -0.027�� -0.031�� -0.089�� 0.020 0.047 0.031 -0.025
(0.009) (0.013) (0.016) (0.042) (0.019) (0.049) (0.023) (0.019)
[0.029] [0.006] [0.031] [0.009] [0.317] [0.411] [0.414] [0.000]

Household Wealth Quartile = 1 Baseline Baseline Baseline Baseline Baseline Baseline Baseline Baseline

Household Wealth Quartile = 2 -0.011 -0.057��� -0.052��� -0.146��� 0.028�� 0.065� 0.033�� -0.026�

(0.009) (0.017) (0.018) (0.054) (0.014) (0.037) (0.013) (0.016)
[0.118] [0.339] [0.720] [0.389] [0.913] [0.198] [0.645] [0.018]

Household Wealth Quartile = 3 -0.027 �� -0.100��� -0.113��� -0.323��� 0.041� 0.097�� 0.047��� -0.046��

(0.012) (0.022) (0.016) (0.048) (0.022) (0.046) (0.014) (0.022)
[0.763] [0.012] [0.000] [0.000] [0.281] [0.005] [0.458] [0.491]

Household Wealth Quartile = 4 -0.036 �� -0.110��� -0.174��� -0.501��� 0.052�� 0.138��� 0.071��� -0.073���

(0.018) (0.033) (0.021) (0.078) (0.022) (0.044) (0.013) (0.020)
[0.266] [0.086] [0.000] [0.000] [0.015] [0.000] [0.012] [0.042]

Town FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Wealth Quartiles FE Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes

Number of Individuals 86,023 87,246 86,023 86,023 86,023 86,023 86,023 86,023
R2 0.069 0.108 0.092 0.089 0.164 0.181 0.147 0.188
Mean Dep. Var. 0.043 0.124 0.289 0.854 0.412 0.827 0.413 0.468
Std. Dev. Dep. Var. 0.203 0.330 0.453 1.364 0.492 1.128 0.492 0.499

Notes. This Table reports women's individual-level responses to industry-level exposure to sewing machines by income
group. The unit of observation is an individual woman in 1880. The sample only includes women aged 5 to 25 when a
retailer opened in their town, or born between 1840 and 1860 for women living in towns without a retailer. The baseline
treatment is an interaction term between an indicator variable equal to one for towns with at least one retailer, an individual-
speci�c indicator equal to one for women below 15 when the retailer opened, and zero otherwise. We then display the
coe�cients of additional interaction terms between the baseline treatment and the baseline household wealth quartiles (in
1860). The �rst quartile serves as the baseline category. The dependent variables in columns (1�3) are indicators that return
a value of one if the woman is employed in a sewing machine-using industry (1) or if she is employed in manufacturing (2)
or in any industry (3). In column (4), the dependent variable is the occupation-imputed income; in column (5), the outcome
is an indicator variable that returns one for women with at least one child; in column (6), the outcome is the number
of children; in column (7), the dependent variable is an indicator for married women; in column (8), the outcome is an
indicator for women who never married. Each regression includes town, wealth quartile, birthplace, and race �xed e�ects.
Standard errors are clustered at the town level and are displayed in parentheses. In square brackets, we report the p-value
from a test of the joint signi�cance of the baseline treatment and the wealth-quartile-speci�c coe�cients. Units are weighted
so that the sample reproduces the universe of the population along the following characteristics: age, occupation, number
of children, school attendance, race, household relationship, marital status, and wealth. Referenced on pages:27, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.14. Representativeness of the 1870 Intergenerational Linked Sample

Universe of
Population

Price et al. (2021)
Linked Sample

Price et al. (2021)
Reweighted Linked Sample

Altho� et al. ( 2025)
Linked Sample

Mean Mean Di�erence Mean Di�erence Mean Di�erence

Di�erence p-value Di�erence p-value Di�erence p-value
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Age 21.350 20.997 -0.737** (0.037) 21.308 -0.427 (0.257) 14.971 -6.446*** (0.000)

Working-Age 0.618 0.576 -0.087*** (0.000) 0.604 -0.059*** (0.000) 0.442 -0.178*** (0.000)

Woman 0.512 0.497 -0.031*** (0.000) 0.498 -0.030*** (0.000) 0.408 -0.105*** (0.000)

Child 0.362 0.406 0.093*** (0.000) 0.377 0.063*** (0.000) 0.532 0.172*** (0.000)

Household Head 0.170 0.186 0.034*** (0.000) 0.188 0.035*** (0.000) 0.126 -0.044*** (0.000)

N. of Children 0.751 0.925 0.364*** (0.000) 0.915 0.354*** (0.000) 0.523 -0.231*** (0.000)

White 0.992 0.996 0.007*** (0.000) 0.994 0.006*** (0.000) 0.995 0.002*** (0.000)

Native-Born 0.779 0.840 0.128*** (0.000) 0.810 0.097*** (0.000) 0.902 0.124*** (0.000)

Employed 0.264 0.250 -0.029*** (0.000) 0.257 -0.022*** (0.000) 0.215 -0.050*** (0.000)

Woman; Employed 0.072 0.048 -0.049*** (0.000) 0.064 -0.033*** (0.000) 0.042 -0.031*** (0.000)

Mfg. Employment 0.143 0.131 -0.025*** (0.000) 0.138 -0.018*** (0.000) 0.116 -0.026*** (0.000)

Agri. Employment 0.020 0.027 0.015*** (0.000) 0.027 0.015*** (0.000) 0.023 0.003* (0.052)

Child; At School 0.193 0.217 0.051*** (0.000) 0.187 0.021*** (0.000) 0.270 0.078*** (0.000)

Household Wealth 6465.925 5412.475 -2201.180 (0.106) 5431.839 -2181.816 (0.111) 4382.938 -2104.702*** (0.007)

SM Employment 0.114 0.125 0.023*** (0.000) 0.124 0.022*** (0.000) 0.131 0.018*** (0.000)

SM Retailer 0.713 0.689 -0.050*** (0.000) 0.698 -0.042*** (0.000) 0.658 -0.056*** (0.000)

Notes. This Table compares selected individual-level characteristics in the population (column 1), in the intergenerational
linked 1860�1870 sample constructed using the links of Price et al. (2021) (columns 2�5), in the same link when we re-weight
individuals to increase the representativeness of the sample (columns 5�7), and in the intergenerational linked 1860�1880
sample constructed using the links of Altho� et al. ( 2025). The sample comprises all individuals younger than 60 in 1860.
Variables are measured in the 1870 census. Columns (1), (2), (5), and (8) report the sample mean for each variable in each
sample; columns (3), (6), and (9) report the di�erence between the sample means in the intergenerational linked samples
and the population; columns (4), (7), and (10) report the associated p-values constructed by clustering standard errors at
the city level. Referenced on pages:27, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.15. Representativeness of the 1880 Intergenerational Linked Sample

Universe of
Population

Price et al. (2021)
Linked Sample

Price et al. (2021)
Reweighted Linked Sample

Altho� et al. ( 2025)
Linked Sample

Mean Mean Di�erence Mean Di�erence Mean Di�erence

Di�erence p-value Di�erence p-value Di�erence p-value
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Age 21.350 21.011 -0.599 (0.116) 21.211 -0.399 (0.382) 14.682 -6.747*** (0.000)

Working-Age 0.618 0.589 -0.051*** (0.000) 0.605 -0.035*** (0.003) 0.427 -0.193*** (0.000)

Woman 0.512 0.496 -0.029*** (0.000) 0.497 -0.027*** (0.000) 0.425 -0.089*** (0.000)

Child 0.362 0.392 0.054*** (0.000) 0.373 0.035*** (0.001) 0.544 0.185*** (0.000)

Household Head 0.170 0.183 0.023*** (0.000) 0.184 0.023*** (0.002) 0.116 -0.055*** (0.000)

N. of Children 0.751 0.909 0.279*** (0.000) 0.902 0.273*** (0.000) 0.468 -0.286*** (0.000)

White 0.992 0.997 0.007*** (0.000) 0.995 0.006*** (0.000) 0.995 0.003*** (0.000)

Native-Born 0.779 0.843 0.113*** (0.000) 0.826 0.096*** (0.000) 0.898 0.120*** (0.000)

Employed 0.264 0.254 -0.017*** (0.000) 0.258 -0.013** (0.032) 0.210 -0.055*** (0.000)

Woman; Employed 0.072 0.051 -0.038*** (0.000) 0.060 -0.029*** (0.000) 0.044 -0.029*** (0.000)

Mfg. Employment 0.143 0.134 -0.015*** (0.000) 0.138 -0.011*** (0.000) 0.118 -0.025*** (0.000)

Agri. Employment 0.020 0.028 0.014*** (0.000) 0.028 0.014*** (0.000) 0.021 0.001 (0.664)

Child; At School 0.193 0.207 0.025*** (0.000) 0.193 0.011*** (0.000) 0.292 0.100*** (0.000)

Household Wealth 6465.925 5477.745 -1744.064 (0.131) 5373.961 -1847.848 (0.112) 4286.476 -2204.965*** (0.004)

SM Employment 0.114 0.127 0.023*** (0.000) 0.126 0.022*** (0.000) 0.131 0.017*** (0.000)

SM Retailer 0.713 0.687 -0.047*** (0.000) 0.691 -0.043*** (0.000) 0.657 -0.057*** (0.000)

Notes. This Table compares selected individual-level characteristics in the population (column 1), in the intergenerational
linked 1860�1880 sample constructed using the links of Price et al. (2021) (columns 2�5), in the same link when we re-weight
individuals to increase the representativeness of the sample (columns 5�7), and in the intergenerational linked 1860�1880
sample constructed using the links of Altho� et al. ( 2025). The sample comprises all individuals younger than 60 in 1860.
Variables are measured in the 1880 census. Columns (1), (2), (5), and (8) report the sample mean for each variable in each
sample; columns (3), (6), and (9) report the di�erence between the sample means in the intergenerational linked samples
and the population; columns (4), (7), and (10) report the associated p-values constructed by clustering standard errors at
the city level. Referenced on pages:27, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.16. Individual-Level Response to Industry Exposure to Sewing Machines, by Wealth:
IPUMS Multigenerational Longitudinal Panel

Employment Income Motherhood Married

(1) (2) (3) (4) (5) (6) (7)
SM Industry Manufacturing Any Industry Has Child N. Children

Young � Exposure to SM 0.344��� 0.283��� 0.348��� 1.077��� -0.437��� -1.066��� -0.554���

(0.067) (0.063) (0.049) (0.156) (0.062) (0.152) (0.071)

Young � Exposure to SM �

No Reported Wealth -0.010 -0.026 -0.051 -0.140 0.251��� 0.696��� 0.375���

(0.050) (0.044) (0.043) (0.131) (0.039) (0.102) (0.046)
[0.000] [0.000] [0.000] [0.000] [0.000] [0.001] [0.000]

Household Wealth Quartile = 1 Baseline Baseline Baseline Baseline Baseline Baseline Baseline

Household Wealth Quartile = 2 -0.068 -0.163��� -0.185��� -0.567��� 0.270��� 0.698��� 0.310���

(0.050) (0.046) (0.056) (0.168) (0.040) (0.084) (0.037)
[0.000] [0.019] [0.001] [0.001] [0.000] [0.001] [0.000]

Household Wealth Quartile = 3 -0.233 ��� -0.291��� -0.448��� -1.351��� 0.459��� 1.155��� 0.508���

(0.063) (0.070) (0.065) (0.206) (0.050) (0.114) (0.056)
[0.000] [0.797] [0.031] [0.052] [0.629] [0.403] [0.414]

Household Wealth Quartile = 4 -0.424 ��� -0.493��� -0.483��� -1.487��� 0.533��� 1.354��� 0.675���

(0.082) (0.080) (0.081) (0.260) (0.059) (0.139) (0.067)
[0.005] [0.000] [0.046] [0.049] [0.041] [0.009] [0.010]

Town FE Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes
Wealth Quartiles FE Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes

Number of Individuals 68,060 68,060 68,060 68,060 68,060 68,060 68,060
R2 0.114 0.146 0.136 0.135 0.451 0.465 0.489
Mean Dep. Var. 0.043 0.146 0.313 0.943 0.205 0.438 0.178
Std. Dev. Dep. Var. 0.203 0.353 0.464 1.417 0.404 0.946 0.382

Notes. This Table reports women's individual-level responses to industry-level exposure to sewing machines by income
group. The unit of observation is an individual woman in 1870. The sample is constructed using the IPUMS Multigenera-
tional Longitudinal Panel links. The sample only includes women born between 1835 and 1855. The baseline treatment is an
interaction term between an indicator variable equal to 1 for women under 15 in 1860, and 0 otherwise, and the employment
share of industries exposed to the sewing machine. We then display the coe�cients of additional interaction terms between
the baseline treatment and the baseline household wealth quartiles (in 1860). The �rst quartile serves as the baseline cat-
egory. The dependent variables in columns (1�3) are indicators that return a value of one if the woman is employed in a
sewing machine-using industry (1) or if she is employed in manufacturing (2) or in any industry (3). In column (4), the de-
pendent variable is the occupation-imputed income; in column (5), the outcome is an indicator variable that returns one for
women with at least one child; in column (6), the outcome is the number of children; in column (7), the dependent variable
is an indicator for married women. Each regression includes town, wealth quartile, birthplace, and race �xed e�ects. Stan-
dard errors are clustered at the town level and are displayed in parentheses. In square brackets, we report the p-value of a
test of joint signi�cance of the baseline treatment and the wealth quartile-speci�c coe�cients. Referenced on pages: 27, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10

A25



Table C.17. Individual-Level Response to Exposure to Sewing Machine Retailers, by Wealth:
IPUMS Multigenerational Longitudinal Panel

Employment Income Motherhood Married Single

(1) (2) (3) (4) (5) (6) (7) (8)
SM Industry Manufacturing Any Industry Has Child N. Children

Young � SM Retailer 0.025�� 0.045��� 0.049�� 0.154�� -0.019 -0.053 -0.041� 0.022�

(0.011) (0.016) (0.021) (0.066) (0.013) (0.038) (0.021) (0.012)

Young � SM Retailer �

No Reported Wealth -0.004 -0.019 -0.036 -0.110 0.046�� 0.117�� 0.075� -0.048���

(0.014) (0.021) (0.024) (0.078) (0.019) (0.055) (0.039) (0.016)
[0.054] [0.078] [0.313] [0.264] [0.008] [0.006] [0.076] [0.007]

Household Wealth Quartile = 1 Baseline Baseline Baseline Baseline Baseline Baseline Baseline Baseline

Household Wealth Quartile = 2 -0.010 -0.045� -0.056� -0.170� 0.043��� 0.103��� 0.058��� -0.023
(0.014) (0.027) (0.032) (0.098) (0.012) (0.032) (0.014) (0.016)
[0.272] [0.969] [0.729] [0.775] [0.007] [0.004] [0.090] [0.915]

Household Wealth Quartile = 3 -0.050 ��� -0.115��� -0.127��� -0.391��� 0.064��� 0.155��� 0.081��� -0.060���

(0.017) (0.017) (0.023) (0.072) (0.020) (0.055) (0.022) (0.020)
[0.013] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.009]

Household Wealth Quartile = 4 -0.040 �� -0.105��� -0.177��� -0.538��� 0.084��� 0.210��� 0.112��� -0.091���

(0.018) (0.022) (0.025) (0.079) (0.026) (0.079) (0.035) (0.031)
[0.219] [0.003] [0.000] [0.000] [0.000] [0.001] [0.000] [0.003]

Town FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Wealth Quartiles FE Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes

Number of Individuals 40,491 40,491 40,491 40,491 40,491 40,491 40,491 40,491
R2 0.121 0.148 0.116 0.117 0.287 0.367 0.347 0.269
Mean Dep. Var. 0.070 0.200 0.430 1.303 0.162 0.324 0.106 0.788
Std. Dev. Dep. Var. 0.255 0.400 0.495 1.523 0.369 0.815 0.308 0.409

Notes. This Table reports women's individual-level responses to industry-level exposure to sewing machines by income
group. The unit of observation is an individual woman in 1880. The sample is constructed using the IPUMS Multigener-
ational Longitudinal Panel links. The sample only includes women aged 5 to 25 when a retailer opened in their town, or
born between 1840 and 1860 for women living in towns without a retailer. The baseline treatment is an interaction term
between an indicator variable equal to one for towns with at least one retailer, an individual-speci�c indicator equal to one
for women below 15 years old when the retailer opened, and zero otherwise. We then display the coe�cients of additional
interaction terms between the baseline treatment and the baseline household wealth quartiles (in 1860). The �rst quartile
serves as the baseline category. The dependent variables in columns (1�3) are indicators that return a value of one if the
woman is employed in a sewing machine-using industry (1) or if she is employed in manufacturing (2) or in any industry
(3). In column (4), the dependent variable is the occupation-imputed income; in column (5), the outcome is an indicator
variable that returns one for women with at least one child; in column (6), the outcome is the number of children; in col-
umn (7), the dependent variable is an indicator for married women; in column (8), the outcome is an indicator for women
who never married. Each regression includes town, wealth quartile, birthplace, and race �xed e�ects. Standard errors are
clustered at the town level and are displayed in parentheses. In square brackets, we report the p-value of a test of joint
signi�cance of the baseline treatment and the wealth quartile-speci�c coe�cients. Referenced on pages: 27, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.18. Individual-Level Response to Industry Exposure to Sewing Machines, by Wealth:
Alternative �Young� Threshold

Employment Income Motherhood Married

(1) (2) (3) (4) (5) (6) (7)
SM Industry Manufacturing Any Industry Has Child N. Children

Young (20 y.o.) � Exposure to SM 0.292��� 0.163��� 0.160��� 0.462��� -0.169��� -0.512��� -0.204���

(0.048) (0.056) (0.043) (0.138) (0.033) (0.081) (0.042)

Young (20 y.o.) � Exposure to SM �

No Reported Wealth -0.064� -0.017 -0.088�� -0.185� 0.190��� 0.548��� 0.283���

(0.037) (0.037) (0.037) (0.106) (0.041) (0.116) (0.049)
[0.000] [0.000] [0.171] [0.046] [0.591] [0.714] [0.025]

Household Wealth Quartile = 1 Baseline Baseline Baseline Baseline Baseline Baseline Baseline

Household Wealth Quartile = 2 -0.014 -0.005 -0.025 -0.027 0.113��� 0.293��� 0.163���

(0.034) (0.037) (0.038) (0.118) (0.036) (0.080) (0.036)
[0.000] [0.000] [0.000] [0.000] [0.118] [0.008] [0.176]

Household Wealth Quartile = 3 -0.113 ��� -0.081� -0.155��� -0.402��� 0.178��� 0.564��� 0.212���

(0.032) (0.044) (0.041) (0.133) (0.031) (0.075) (0.034)
[0.000] [0.005] [0.869] [0.552] [0.776] [0.458] [0.789]

Household Wealth Quartile = 4 -0.278 ��� -0.238��� -0.198��� -0.555��� 0.161��� 0.586��� 0.240���

(0.050) (0.057) (0.057) (0.189) (0.037) (0.093) (0.037)
[0.307] [0.000] [0.331] [0.427] [0.790] [0.368] [0.302]

Town FE Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes
Wealth Quartiles FE Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes

Number of Individuals 107,592 107,592 107,592 107,592 107,592 107,592 107,592
R2 0.081 0.109 0.117 0.106 0.298 0.323 0.291
Mean Dep. Var. 0.033 0.117 0.275 0.804 0.305 0.584 0.305
Std. Dev. Dep. Var. 0.179 0.322 0.446 1.331 0.460 0.998 0.460

Notes. This Table reports women's individual-level responses to industry-level exposure to sewing machines by income
group. The unit of observation is an individual woman in 1870. The sample only includes women born between 1835
and 1855. The baseline treatment is an interaction term between an indicator variable equal to 1 for women under 20 in
1860 (15 in the main analysis), and 0 otherwise, and the employment share of industries exposed to the sewing machine.
We then display the coe�cients of additional interaction terms between the baseline treatment and the baseline household
wealth quartiles (in 1860). The �rst quartile serves as the baseline category. The dependent variables in columns (1�3)
are indicators that return a value of one if the woman is employed in a sewing machine-using industry (1) or if she is
employed in manufacturing (2) or in any industry (3). In column (4), the dependent variable is the occupation-imputed
income; in column (5), the outcome is an indicator variable that returns one for women with at least one child; in column
(6), the outcome is the number of children; in column (7), the dependent variable is an indicator for married women. Each
regression includes town, wealth quartile, birthplace, and race �xed e�ects. Standard errors are clustered at the town level
and are displayed in parentheses. In square brackets, we report the p-value of a test of joint signi�cance of the baseline
treatment and the wealth quartile-speci�c coe�cients. Referenced on pages: 27, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.19. Individual-Level Response to Exposure to Sewing Machine Retailers, by Wealth:
Alternative �Young� Threshold

Employment Income Motherhood Married Single

(1) (2) (3) (4) (5) (6) (7) (8)
SM Industry Manufacturing Any Industry Has Child N. Children

Young (20 y.o.) � SM Retailer 0.025�� 0.059��� 0.064��� 0.187��� -0.047��� -0.086� -0.077�� 0.066���

(0.010) (0.012) (0.015) (0.044) (0.017) (0.044) (0.033) (0.015)

Young (20 y.o.) � SM Retailer �

No Reported Wealth -0.012 -0.031��� -0.051��� -0.140��� 0.053�� 0.140�� 0.096�� -0.056���

(0.009) (0.011) (0.017) (0.048) (0.021) (0.057) (0.046) (0.018)
[0.023] [0.007] [0.167] [0.119] [0.533] [0.029] [0.213] [0.216]

Household Wealth Quartile = 1 Baseline Baseline Baseline Baseline Baseline Baseline Baseline Baseline

Household Wealth Quartile = 2 -0.003 -0.046��� -0.059��� -0.162��� 0.049��� 0.114��� 0.059��� -0.042��

(0.009) (0.016) (0.017) (0.052) (0.016) (0.037) (0.021) (0.019)
[0.015] [0.193] [0.735] [0.551] [0.885] [0.243] [0.318] [0.029]

Household Wealth Quartile = 3 -0.028 ��� -0.076��� -0.078��� -0.212��� 0.060��� 0.133��� 0.074��� -0.063���

(0.009) (0.016) (0.016) (0.047) (0.014) (0.027) (0.026) (0.013)
[0.675] [0.077] [0.195] [0.453] [0.343] [0.173] [0.857] [0.798]

Household Wealth Quartile = 4 -0.032 �� -0.089��� -0.137��� -0.388��� 0.058��� 0.153��� 0.099��� -0.083���

(0.013) (0.020) (0.017) (0.049) (0.015) (0.034) (0.026) (0.015)
[0.288] [0.033] [0.000] [0.000] [0.272] [0.009] [0.126] [0.068]

Town FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Wealth Quartiles FE Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes

Number of Individuals 93,367 93,367 93,367 93,367 93,367 93,367 93,367 93,367
R2 0.059 0.100 0.089 0.091 0.186 0.216 0.147 0.203
Mean Dep. Var. 0.035 0.105 0.256 0.747 0.480 1.001 0.470 0.398
Std. Dev. Dep. Var. 0.183 0.306 0.436 1.301 0.500 1.199 0.499 0.490

Notes. This Table reports women's individual-level responses to industry-level exposure to sewing machines by income
group. The unit of observation is an individual woman in 1880. The sample only includes women aged 5 to 25 when a
retailer opened in their town, or born between 1840 and 1860 for women living in towns without a retailer. The baseline
treatment is an interaction term between an indicator variable equal to one for towns with at least one retailer, an individual-
speci�c indicator equal to one for women below 20 years old (15 in the main analysis) when the retailer opened, and zero
otherwise. We then display the coe�cients of additional interaction terms between the baseline treatment and the baseline
household wealth quartiles (in 1860). The �rst quartile serves as the baseline category. The dependent variables in columns
(1�3) are indicators that return a value of one if the woman is employed in a sewing machine-using industry (1) or if she
is employed in manufacturing (2) or in any industry (3). In column (4), the dependent variable is the occupation-imputed
income; in column (5), the outcome is an indicator variable that returns one for women with at least one child; in column
(6), the outcome is the number of children; in column (7), the dependent variable is an indicator for married women; in
column (8), the outcome is an indicator for women who never married. Each regression includes town, wealth quartile,
birthplace, and race �xed e�ects. Standard errors are clustered at the town level and are displayed in parentheses. In
square brackets, we report the p-value of a test of joint signi�cance of the baseline treatment and the wealth quartile-speci�c
coe�cients. Referenced on pages: 27, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10

A28



Table C.20. Individual-Level Response to Industry Exposure to Sewing Machines, by Wealth:
Additional Controls

Employment Income Motherhood Married

(1) (2) (3) (4) (5) (6) (7)
SM Industry Manufacturing Any Industry Has Child N. Children

Young � Exposure to SM 0.335��� 0.281��� 0.325��� 0.959��� -0.300��� -0.809��� -0.366���

(0.063) (0.067) (0.049) (0.159) (0.049) (0.126) (0.067)

Young � Exposure to SM �

No Reported Wealth -0.069 -0.045 -0.132��� -0.308�� 0.264��� 0.713��� 0.336���

(0.056) (0.053) (0.047) (0.143) (0.041) (0.113) (0.051)
[0.000] [0.000] [0.000] [0.000] [0.287] [0.221] [0.381]

Household Wealth Quartile = 1 Baseline Baseline Baseline Baseline Baseline Baseline Baseline

Household Wealth Quartile = 2 -0.074 -0.140��� -0.171��� -0.482��� 0.186��� 0.512��� 0.229���

(0.046) (0.044) (0.043) (0.138) (0.032) (0.072) (0.040)
[0.000] [0.005] [0.000] [0.001] [0.004] [0.001] [0.001]

Household Wealth Quartile = 3 -0.175 ��� -0.220��� -0.318��� -0.911��� 0.311��� 0.900��� 0.306���

(0.047) (0.053) (0.050) (0.162) (0.036) (0.093) (0.046)
[0.000] [0.074] [0.855] [0.692] [0.802] [0.385] [0.237]

Household Wealth Quartile = 4 -0.349 ��� -0.409��� -0.399��� -1.172��� 0.305��� 0.962��� 0.367���

(0.067) (0.076) (0.066) (0.220) (0.046) (0.114) (0.052)
[0.374] [0.000] [0.125] [0.158] [0.902] [0.115] [0.995]

Town FE Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes
Wealth Quartiles FE Yes Yes Yes Yes Yes Yes Yes
Baseline Controls Yes Yes Yes Yes Yes Yes Yes
Additional Controls Yes Yes Yes Yes Yes Yes Yes

Number of Individuals 107,592 107,592 107,592 107,592 107,592 107,592 107,592
R2 0.085 0.144 0.154 0.143 0.301 0.326 0.299
Mean Dep. Var. 0.033 0.117 0.275 0.804 0.305 0.584 0.305
Std. Dev. Dep. Var. 0.179 0.322 0.446 1.331 0.460 0.998 0.460

Notes. This Table reports women's individual-level responses to industry-level exposure to sewing machines by income
group. The unit of observation is an individual woman in 1870. The sample only includes women born between 1835 and
1855. The baseline treatment is an interaction term between an indicator variable equal to 1 for women under 15 in 1860,
and 0 otherwise, and the employment share of industries exposed to the sewing machine. We then display the coe�cients
of additional interaction terms between the baseline treatment and the baseline household wealth quartiles (in 1860). The
�rst quartile serves as the baseline category. The dependent variables in columns (1�3) are indicators that return a value
of one if the woman is employed in a sewing machine-using industry (1) or if she is employed in manufacturing (2) or in
any industry (3). In column (4), the dependent variable is the occupation-imputed income; in column (5), the outcome is an
indicator variable that returns one for women with at least one child; in column (6), the outcome is the number of children;
in column (7), the dependent variable is an indicator for married women. Each regression includes town, wealth quartile,
birthplace, and race �xed e�ects. In addition, we include controls for literacy, urban status, an indicator for individuals that
got married in the previous year, and an indicator for �rst- or second-generation migrants. Standard errors are clustered at
the town level and are displayed in parentheses. In square brackets, we report the p-value of a test of joint signi�cance of
the baseline treatment and the wealth quartile-speci�c coe�cients. Referenced on pages: 27, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.21. Individual-Level Response to Exposure to Sewing Machine Retailers, by Wealth:
Additional Controls

Employment Income Motherhood Married Single

(1) (2) (3) (4) (5) (6) (7) (8)
SM Industry Manufacturing Any Industry Has Child N. Children

Young � SM Retailer 0.026�� 0.045��� 0.049��� 0.153��� -0.010 -0.025 -0.030 0.030
(0.011) (0.011) (0.014) (0.037) (0.018) (0.048) (0.028) (0.019)

Young � SM Retailer �

No Reported Wealth -0.011 -0.020� -0.033� -0.093� 0.022 0.067 0.044 -0.024
(0.010) (0.012) (0.019) (0.051) (0.021) (0.058) (0.035) (0.019)
[0.036] [0.050] [0.073] [0.036] [0.089] [0.018] [0.121] [0.233]

Household Wealth Quartile = 1 Baseline Baseline Baseline Baseline Baseline Baseline Baseline Baseline

Household Wealth Quartile = 2 -0.011 -0.040��� -0.044�� -0.128�� 0.021� 0.061� 0.034�� -0.017
(0.009) (0.015) (0.018) (0.050) (0.013) (0.037) (0.017) (0.014)
[0.095] [0.633] [0.645] [0.420] [0.328] [0.162] [0.804] [0.277]

Household Wealth Quartile = 3 -0.028 �� -0.077��� -0.097��� -0.280��� 0.026 0.095� 0.042 -0.024
(0.011) (0.016) (0.020) (0.053) (0.023) (0.052) (0.026) (0.025)
[0.781] [0.000] [0.000] [0.000] [0.156] [0.000] [0.212] [0.532]

Household Wealth Quartile = 4 -0.034 �� -0.077��� -0.139��� -0.412��� 0.036 0.140��� 0.058�� -0.040�

(0.017) (0.027) (0.014) (0.052) (0.022) (0.051) (0.026) (0.024)
[0.339] [0.117] [0.000] [0.000] [0.004] [0.000] [0.001] [0.284]

Town FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Wealth Quartiles FE Yes Yes Yes Yes Yes Yes Yes Yes
Baseline Controls Yes Yes Yes Yes Yes Yes Yes Yes
Additional Controls Yes Yes Yes Yes Yes Yes Yes Yes

Number of Individuals 87,246 87,246 87,246 87,246 87,246 87,246 87,246 87,246
R2 0.077 0.155 0.130 0.129 0.191 0.214 0.172 0.225
Mean Dep. Var. 0.043 0.124 0.288 0.848 0.417 0.841 0.416 0.464
Std. Dev. Dep. Var. 0.202 0.330 0.453 1.360 0.493 1.136 0.493 0.499

Notes. This Table reports women's individual-level responses to industry-level exposure to sewing machines by income
group. The unit of observation is an individual woman in 1880. The sample only includes women aged 5 to 25 when a
retailer opened in their town, or born between 1840 and 1860 for women living in towns without a retailer. The baseline
treatment is an interaction term between an indicator variable equal to one for towns with at least one retailer, an individual-
speci�c indicator equal to one for women below 15 years old when the retailer opened, and zero otherwise. We then
display the coe�cients of additional interaction terms between the baseline treatment and the baseline household wealth
quartiles (in 1860). The �rst quartile serves as the baseline category. The dependent variables in columns (1�3) are indicators
that return a value of one if the woman is employed in a sewing machine-using industry (1) or if she is employed in
manufacturing (2) or in any industry (3). In column (4), the dependent variable is the occupation-imputed income; in
column (5), the outcome is an indicator variable that returns one for women with at least one child; in column (6), the
outcome is the number of children; in column (7), the dependent variable is an indicator for married women; in column (8),
the outcome is an indicator for women who never married. Each regression includes town, wealth quartile, birthplace, and
race �xed e�ects. In addition, we include controls for literacy, urban status, an indicator for individuals that got married in
the previous year, and an indicator for �rst- or second-generation migrants. Standard errors are clustered at the town level
and are displayed in parentheses. In square brackets, we report the p-value of a test of joint signi�cance of the baseline
treatment and the wealth quartile-speci�c coe�cients. Referenced on pages: 27, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.22. Di�erence-in-Di�erences Estimates: Geographic Spillovers of Industry Exposure
to the Sewing Machine on Children

Children per
Woman (%)

Share of Children
at School (%)

Share of Children
at Work (%)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Post � SM Industry Exposure (10 Km) -8.780� 3.807 -8.890���

(4.672) (2.941) (2.036)

Post � SM Industry Exposure (20 Km) -1.927 3.856 -10.478���

(6.260) (3.730) (2.556)

Post � SM Industry Exposure (30 Km) 3.975 5.654 -10.679���

(8.213) (5.013) (3.557)

Post � SM Industry Exposure (40 Km) 22.575�� 15.477�� -9.300�

(10.567) (6.405) (4.927)

Town FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Number of Towns 302 302 302 302 302 302 302 302 302 302 302 302
Number of Observations 2,416 2,416 2,416 2,416 2,114 2,114 2,114 2,114 2,114 2,114 2,114 2,114
R2 0.845 0.844 0.844 0.845 0.453 0.453 0.453 0.454 0.500 0.500 0.500 0.499
Mean Dep. Var. 71.849 71.849 71.849 71.849 77.026 77.026 77.026 77.026 5.755 5.755 5.755 5.755
Std. Dev. Dep. Var. 22.232 22.232 22.232 22.232 10.037 10.037 10.037 10.037 9.588 9.588 9.588 9.588
Std. Beta Coef. -0.043 -0.008 0.014 0.067 0.041 0.035 0.043 0.102 -0.101 -0.101 -0.085 -0.064

Notes. This Table reports the e�ect of exposure to sewing machines on children. The unit of observation is a township ob-
served at census frequency between 1850 and 1900. The dependent variable is the number of children per woman (columns
1�4), the share of children attending school (columns 5�8), and the share of children at work (columns 9�12). Each coe�cient
reports the estimated treatment e�ects of a variable that codes an interaction term between the employment share of sewing-
machine-using industries in 1850 and a post-1860 term. Across the di�erent rows, we compute the employment share of
sewing-machine-using industries over di�erent areas: in the �rst row, we include all townships whose centroid lies within
ten kilometers from the given township; in rows (2�4), we extend the area over which we compute the treatment to 20, 30,
and 40 kilometers from the township's centroid. The various coe�cients thus quantify the impact of the potential di�usion
of the sewing machine in manufacturing industries beyond the township's borders. Each regression includes town and
time-�xed e�ects. Standard errors are clustered at the town level and are reported in parentheses. Referenced on page: A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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Table C.23. Di�erence-in-Di�erences Estimates: Geographic Spillovers of Sewing Machine
Retailer Exposure on Children

Children per
Woman (%)

Share of Children
at School (%)

Share of Children
at Work (%)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
10 Km 20 Km 30 Km 40 Km 10 Km 20 Km 30 Km 40 Km 10 Km 20 Km 30 Km 40 Km

Post � SM Retailer -2.076 20.541��� 9.512��� 16.211��� 13.012��� 8.098 11.771 10.758 -6.479��� 6.725�� 12.389 12.826
(4.050) (6.112) (3.555) (5.864) (3.125) (9.083) (9.152) (8.238) (1.835) (3.110) (9.307) (9.582)

Town FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Number of Towns 302 302 302 302 302 302 302 302 302 302 302 302
Number of Observations 2,718 2,718 2,718 2,718 2,718 2,718 2,718 2,718 2,718 2,718 2,718 2,718
Mean Dep. Var. 71.262 71.262 71.262 71.262 76.895 76.895 76.895 76.895 5.092 5.092 5.092 5.092
Std. Dev. Dep. Var. 20.870 20.870 20.870 20.870 9.808 9.808 9.808 9.808 6.837 6.837 6.837 6.837
Std. Beta Coef. -0.099 0.984 0.456 0.777 1.327 0.826 1.200 1.097 -0.948 0.984 1.812 1.876

Notes. This Table reports the e�ect of exposure to sewing machines on women. The unit of observation is a township ob-
served at census frequency between 1850 and 1900. The dependent variable is the number of children per woman (columns
1�4), the share of children attending school (columns 5�8), and the share of children at work (columns 9�12). Each coe�-
cient reports the estimated treatment e�ect of a variable that takes the value 1 when at least one sewing machine retailer
is observed within k kilometers of the township centroid, and 0 otherwise. Across the di�erent columns, we compute the
employment share of sewing-machine-using industries over di�erent areas: in columns (1), (5), (9), and (13), we include
all townships whose centroid lies within ten kilometers from the given township; in columns (2), (6), (10), and (14), we
extend the area over which we compute the treatment to 20 kilometers from the township's centroid. The other columns
follow the same pattern. The various coe�cients thus quantify the impact of sewing machine retailers on areas beyond the
township's borders. The estimates report average treatment e�ects obtained using the de Chaisemartin and d'Haultf÷uille
(2024) estimator. Each regression includes town and time-�xed e�ects. Standard errors are clustered at the town level and
are reported in parentheses. Referenced on page:A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10

A32



Table C.24. Di�erence-in-Di�erences Estimates: Impact of Industry Exposure on Children,
Alternative Treatment De�nitions

Children per
Woman (%)

Share of Children
at School (%)

Share of Children
at Work (%)

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Post � Exposure to SM (1850) -12.278��� 3.777� -5.718���

(2.849) (2.131) (1.218)

Post � Exposure to SM (1870) -14.982��� 2.724 -6.480���

(3.363) (2.363) (1.469)

Post � Exposure to SM (Broad) -7.282� 7.112��� -0.975
(3.957) (2.510) (1.861)

Town FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

Number of Towns 302 302 302 302 302 302 302 302 302
Number of Observations 2,416 2,416 2,416 2,114 2,114 2,114 2,114 2,114 2,114
R2 0.875 0.875 0.874 0.448 0.448 0.449 0.628 0.627 0.625
Mean Dep. Var. 71.262 71.262 71.262 76.895 76.895 76.895 5.092 5.092 5.092
Std. Dev. Dep. Var. 20.870 20.870 20.870 9.808 9.808 9.808 6.837 6.837 6.837
Std. Beta Coef. -0.081 -0.081 -0.044 0.052 0.031 0.090 -0.113 -0.106 -0.018

Notes. This Table reports the e�ect of exposure to sewing machines on children. The unit of observation is a township ob-
served at census frequency between 1850 and 1900. The dependent variable is the number of children per woman (columns
1�3), the share of children attending school (columns 4�6), and the share of children working (columns 7�9). Each coe�-
cient reports the estimated treatment e�ects of a variable that codes an interaction term between the employment share of
sewing-machine-using industries and a post term. The �rst two rows report the estimated treatment e�ect when measuring
the employment share of sewing-machine-using industries in the three pre-treatment census years (1850 and 1870). The
baseline year we employ in the analysis is 1860. In the last row, we adopt a broader de�nition of sewing-machine-using
industries that comprises, on top of the baseline de�nition, �Knitting mills,� �Dyeing and �nishing textiles, except knit
goods,� �Carpets, rugs, and other �oor coverings,� �Yarn, thread, and fabric mills,� �Miscellaneous textile mill products,�
and �Printing, publishing, and allied industries.� Each regression includes town and time-�xed e�ects. Standard errors are
clustered at the town level and are reported in parentheses. Referenced on pages:A3, A6.
��� : p < 0.01, �� : p < 0.05, � : p < 0.10
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D Additional Figures

Figure D.1. Sewing Machine Exposure and Crude Infant Mortality Rate

(a) Industry Exposure to Sewing Machines

(b) Presence of Sewing Machine Retailer

Notes. These Figures report the estimated dynamic treatment e�ect of industry exposure to sewing machines and the pres-
ence of sewing machine retailers on the child mortality rate, i.e., the number of dead children aged 0 to 5 over the number
of children in the same age range. The unit of observation is: in Panel D.1a, a township at a yearly frequency between 1858
and 1888; in PanelD.1b, a township at a yearly frequency over a 10-year window around the time when the sewing machine
retailer opened. Each dot displays the coe�cient of an interaction term between year dummies and the employment share
of industries exposed to sewing machines (in Panel D.1a) and a dummy that codes the number of years since the sewing ma-
chine retailer opened (PanelD.1b). The regression includes town and cohort �xed e�ects. Standard errors are clustered at the
town level; the bands report 95% con�dence intervals. Cohorts are grouped in two-year windows. Estimates in Panel D.1b
are obtained using the estimator developed by de Chaisemartin and d'Haultf÷uille ( 2024). Referenced on pages:22, A6.
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Figure D.2. Exposure to Sewing Machines, Child Labor and School Attendance

(a) Share of Children at School (b) Share of Children at School

(c) Share of Children at Work (d) Share of Children at Work

Notes. These Figures report the estimated dynamic treatment e�ect of industry exposure to sewing machines and the pres-
ence of sewing machine retailers on children's outcomes. The unit of observation is a township observed at census frequency
between 1850 and 1900; not all outcomes are available in all censuses. In PanelD.2a� D.2b, the dependent variable is the share
children attending school; in Panel D.2c� D.2d, the outcome variable is the share of working children. Each dot displays
the coe�cient of an interaction term between year dummies and the employment share of industries exposed to sewing
machines (PanelsD.2a, and D.2c) and years since the �rst period when a sewing machine retailer is established in the town
(PanelsD.2b, and D.2d). All outcomes are expressed in percentage terms. Regressions include town and time �xed e�ects.
Estimates in PanelsD.2b and D.2d are obtained using the estimator developed by de Chaisemartin and d'Haultf÷uille
(2024). Standard errors are clustered at the town level; the bands report 95% con�dence intervals. Referenced on page: 23.
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Figure D.3. Robustness of Parallel Trends Assumption: Industry Exposure to Sewing Ma-
chine, Women

(a) Female Employment
Share in SM Industries

(b) Share of Women
with Children

(c) Share of Married
Women

Notes. This Figure presents alternative con�dence intervals for the e�ect of industry exposure to the sewing machine on the
share of women employed in a sewing-machine-using industry (Panel D.3a), the share of women with at least one child
(Panel D.3b), and the share of married women (Panel D.3c). The bands report 95% robust con�dence intervals constructed
following the method developed by Rambachan and Roth ( 2023). The unit of observation is a township observed at census
frequency between 1850 and 1900. The treatment variable is an interaction term between the employment share of sewing
machine-using industries and year dummies relative to the 1860 baseline. Each regression includes town and time �xed
e�ects. Referenced on pages:24, A6.
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Figure D.4. Robustness of Parallel Trends Assumption: Exposure to Sewing Machine Retail-
ers, Women

(a) Female Employment
Share in SM Industries

(b) Female Labor
Force Participation

(c) Share of Women
with Children

(d) Share of Married
Women

Notes. This Figure presents alternative con�dence intervals for the e�ect of exposure to sewing machine retailers on the
share of women employed in a sewing-machine-using industry (Panel D.3a), the share of women in the labor market (Panel
D.4b), the share of women with at least one child (Panel D.4c), and the share of married women (Panel D.4c). The bands
report 95% robust con�dence intervals constructed following the method developed by Rambachan and Roth ( 2023). The
unit of observation is a township observed at census frequency between 1850 and 1900. The treatment is an indicator
variable that returns a value of one after at least one retailer of sewing machines is observed in the given township and
zero otherwise. Estimates are obtained using the estimator developed by de Chaisemartin and d'Haultf÷uille ( 2024). Each
regression includes town and time �xed e�ects. Referenced on pages: 24, A6.
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Figure D.5. Robustness of Parallel Trends Assumption: Industry Exposure to Sewing Ma-
chine, Children

(a) Number of Children
per Woman

(b) Share of Children
at School

(c) Share of Children
at Work

Notes. This Figure presents alternative con�dence intervals for the e�ect of industry exposure to the sewing machine on
the number of children per woman (Panel D.5a), the share of children at school (Panel D.5b), and the share of children
at work (Panel D.5c). The bands report 95% robust con�dence intervals constructed following the method developed by
Rambachan and Roth (2023). The unit of observation is a township observed at census frequency between 1850 and 1900.
The treatment variable is an interaction term between the employment share of sewing machine-using industries and year
dummies relative to the 1860 baseline. Each regression includes town and time �xed e�ects. Referenced on page: A6.
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Figure D.6. Robustness of Parallel Trends Assumption: Exposure to Sewing Machine Retail-
ers, Children

(a) Number of Children
per Woman

(b) Share of Children
at School

(c) Share of Children
at Work

Notes. This Figure presents alternative con�dence intervals for the e�ect of exposure to sewing machine retailers on the
number of children per woman (Panel D.6a), the share of children at school (PanelD.6b), and the share of children at work
(PanelD.6c). The bands report 95% robust con�dence intervals constructed following the method developed by Rambachan
and Roth (2023). The unit of observation is a township observed at census frequency between 1850 and 1900. The treatment
is an indicator variable that returns a value of one after at least one retailer of sewing machines is observed in the given
township and zero otherwise. Estimates are obtained using the estimator developed by de Chaisemartin and d'Haultf÷uille
(2024). Each regression includes town and time �xed e�ects. Referenced on page: A6.
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Figure D.7. Employment E�ects of the Sewing Machine at the Industry Level: Textile, Ap-
parel, and Leather Industries

(a) Exposure to Sewing Machines in Manufacturing

(b) Exposure to Sewing Machines Retailers

Notes. This Figure reports the e�ect of industry exposure to the sewing machine (Panel D.7a) and exposure to sewing
machine retailers (Panel D.7b) on female labor force participation in sectors exposed to the sewing machine in the textile,
apparel, and leather industries. The unit of observation is a township observed at census frequency between 1850 and
1900. Each bar reports the estimated treatment e�ect for one regression where the dependent variable is the women's
employment share in one sector relative to the overall female working-age population. The treatment is either an interaction
term between the employment share in sewing-machine-using industries in 1860 and a post-1860 indicator variable that
returns a value of one after at least one retailer of sewing machines is observed in the given township and zero otherwise.
Each regression includes town and time �xed e�ects. Estimates in Panel D.7b are obtained using the estimator developed
by de Chaisemartin and d'Haultf÷uille ( 2024). Standard errors are clustered at the town level. Bands report 95% con�dence
levels. Referenced on pages:21, A6.
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Figure D.8. Horserace Regressions: Industry Exposure to the Sewing Machines and Women

(a) Female Employment Share in
SM-Using Industries

(b) Female Labor
Force Participation

(c) Share of Women
with Children

(d) Share of Married
Women

Notes. This Figure reports the e�ect of exposure to sewing machines on women. The unit of observation is a township
observed at census frequency between 1850 and 1900. The dependent variable is the share of women working in sewing-
machine-using industries (Panel D.8a), the share of women working (Panel D.8b), the share of women with at least one
child (Panel D.8c), and the share of married women (Panel D.8d). In each panel, the red dot reports the baseline coe�cient
of an interaction term between the employment share in sewing-machine-using industries in 1860 and a post-1860 indica-
tor; each blue dot reports the di�erence-in-di�erence coe�cient when controlling for the displayed variable measured in
1850 and interacted with time dummies; the one-but-last coe�cient displays the treatment e�ect when we include all the
controls shown above at the same time in the estimating equation. Each regression includes town and time �xed e�ects;
in the last regression of each panel, we replace year with county-year �xed e�ects. The red square reports the estimates
obtained in the baseline speci�cation. Standard errors are clustered at the town level; bands report 95% con�dence inter-
vals. Referenced on pages:23, A6.
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Figure D.9. Horserace Regressions: Exposure to Sewing Machine Retailers and Women

(a) Female Employment Share in
SM-Using Industries

(b) Female Labor
Force Participation

(c) Share of Women
with Children

(d) Share of Married
Women

Notes. This Figure reports the e�ect of exposure to sewing machines on women. The unit of observation is a township
observed at census frequency between 1850 and 1900. The dependent variable is the share of women working in sewing-
machine-using industries (Panel D.9a), the share of working women (Panel D.9b), the share of women with at least one child
(Panel D.9c), and the share of married women (Panel D.9d). In each panel, the red dot reports the baseline coe�cient of a
variable equal to one for towns with at least one retailer after the retailer opened and zero otherwise; each blue dot reports
the di�erence-in-di�erence coe�cient when controlling for the displayed variable measured in 1850 and interacted with
time; the one-but-last coe�cient displays the treatment e�ect when we include all the controls shown above at the same
time in the estimating equation. Each regression includes town and year �xed e�ects; in the last regression of each panel,
we replace year with county-year �xed e�ects. Estimates are obtained using the estimator developed by de Chaisemartin
and d'Haultf÷uille ( 2024). The red square reports the estimates obtained in the baseline speci�cation. Standard errors are
clustered at the town level; bands report 95% con�dence intervals. Referenced on pages: 23, A6.
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