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Abstract

In this paper, I estimate if the large influx of immigrants to Brazil between 1870 and 1920 contributed
to the decline in women’s participation in manufacturing employment that happened during the same
period. To do so, I assemble a novel country-wide data set that covers employment by gender and
industry for the end of the 19th century and the beginning of the 20th century in Brazil. To estimate the
causal effect, I used a shift-share instrument similar to Card (2001). It predicts the influx of immigrants
by assuming that immigrants of a specific nationality are more likely to settle in states that already have a
large population from their home country. My results show that if the immigration rate were to increase
by 28.83 percentage points (one standard deviation) the change in the proportion of women working
in manufacturing between 1872 and 1920 would have increased from -14.6 to -6.2 percentage points.
This indicates that, counter-intuitively, the increase in immigration actually slowed down the decline in

women’s labor force participation in manufacturing.



1 Introduction

At the end of the 19th century, the first manufacturing factories opened in Brazil, and the country started its
industrialization process with the textile industry primarily. In 1872, at the beginning of this industrializa-
tion process, women made up 50.73% of manufacturing workers'. However, as the manufacturing sector
continued to grow, the participation of women went down. According to the 1920 industrial census, women
made up 36.12% of manufacturing workers. Brazilian historians (Pena, 1981) argue that at the end of the
19th century, when industrialization was starting, the country was going through a labor shortage. Thus,
when the first factories started to open, women were the only workers available. However, as soon as the
population grew and a large influx of immigrants arrived, women were pushed out of the factories, and the
proportion of women in the manufacturing sector fell.

Therefore, I aim to test the argument posted by Pena (1981) by answering the question: Did the increase
in immigration contribute to the reduction of the proportion of women working in factories in Brazil between
1872 and 1920? To do so, I construct a novel data set from the 1872 and 1920 censuses at the state level and
show the causal relationship between the state’s immigration rate and the change in the proportion of women
working in manufacturing. To get a causal estimate, I used a shift-share instrument similar to Card (2001)
that takes advantage of the fact that immigrants tend to move to states that already have a large proportion
of immigrants from their nationality. Thus, the instrument predicts the immigration rate in each state by
multiplying the proportion of foreign-born individuals from each origin country in each state in 1872 by
each country’s immigration rate to Brazil between 1872 and 1920.

My results show that the increase in immigration did not contribute to the reduction in the proportion
of women working in factories in Brazil. I find that a one standard deviation increase in the immigration
rate increases the change in the proportion of women working in manufacturing by 8.4 percentage points on
average. Therefore, when the immigration rate increased 28.83 percentage points, a one standard deviation
increase, the change in the proportion of women working in manufacturing between 1872 and 1920 in-
creased from -14.6 to -6.2 percentage points. This indicates that the increase in immigration actually slowed
down the decline in women’s labor force participation in manufacturing, which goes against the primary
explanation argued in the historical literature.

This paper is related to the literature on the effect of immigration on the host country’s labor market. The

ICalculated using the 1872 population census.



majority of the papers in this literature use a shift-share instrument based on Card (2001) similar to the one
I use to estimate causal effects. Their results show that the effects of immigration on natives’ employment
depend a lot on the context. While some papers find negative effects of immigrants on natives’ employment
(Dustmann et al., 2017; Borjas, 2003; Aydemir and Kirdar, 2017), others find null or positive effects (Prantl
and Spitz-Oener, 2020; Tabellini, 2020). For instance, Burstein et al. (2020) argues that if firms grow as a
response to the influx of immigrants, the employment of natives might increase’. Moreover, Abramitzky
and Boustan (2017) also argues that the effects depend on the context summarizing the historical findings
of the effects of immigration during the age of mass migration in the US (1850-1920). They argue that the
effects of immigration on native employment were stronger in the past than today because employment then
was mostly in agriculture and manufacturing, which are more substitutable between immigrants and natives.
I contribute to this literature in two ways, first by estimating the effects in a new context, which is Brazil’s
early industrialization, and by estimating the effects of immigration also on the participation of women in
manufacturing.

Moreover, this paper is also directly related to the literature on the effects of exogenous labor shortages
on women’s labor force participation. The seminar paper on this literature is Goldin (1991) that studies the
impact of WWII on women’s labor force participation in the XXth century, and followed by Acemoglu et al.
(2004); Goldin and Olivetti (2013); Brodeur and Kattan (2022); Rose (2018) that also focuses on WWII and
Fenske et al. (2022) that studies the 1913 influenza in India. They generally find that for blue-collar jobs,
such as manufacturing, the jobs that were being done by women were quickly replaced by men once the
labor shortage was resolved. Most of this literature focuses on the labor shortage created by WWII in the
US, which is unique because it was accompanied by an increase in the demand for war supplies, and once
the war was over, it did not only end the labor shortage, but it also reduced the demand for products in some
factories. Moreover, the labor shortage during WWII also happened when industrialization was already in
its later stages in the US. I contribute to this literature by estimating the effects of a new labor shortage,
with unique characteristics. It happened during Brazil’s early industrialization, and during a time when the
demand for goods in Brazil was only increasing and continued increasing once the labor shortage was over.

This paper is organized as follows: section 2 describes the data, section 3 discusses the process of early
industrialization in Brazil and shows some descriptive statistics, section 4 lays down a conceptual framework

that explain my results, section 5 discusses the methodology, and section 6 shows the results.

2 Altindag et al. (2020) finds that the influx of Syrian refugees into Turkey promoted firm growth and the creation of new firms.



2 Data

One of the main contributions of this paper is to assemble a country-wide novel data set that covers employ-
ment by gender and industry for the end of the 19th century, and the beginning of the 20th century in Brazil.
Gathering data for this period is challenging because the government often canceled the decennial census
due to political reasons and the questions within the censuses are not standardized. This section briefly
summarizes the history of the decennial censuses in Brazil and explains my approaches to standardize the
1872 and 1920 censuses so I can combine them.

The first Brazilian census started on August 1, 1872, when the country was still an empire, and was
run by the General Statistics Directorate that was created by an Imperial Decree on January 14, 1871. The
1872 census has data on professions by gender and nationality. On October 31, 1879, the Emperor removed
the General Statistics Directorate, which delayed the 1880 censuses to 1887. However, this rescheduled
census did not happen due to the turmoil of the end of the monarchy. After the declaration of the republic
on October 1, 1889, the General Statistics Directorate was reinstated, and the first Decennial Census of
the Republic started on December 31, 1890, and slowly proceeded until it concluded in 1900. However,
the 1890 census did not collect information about professions so it is not useful for this paper. The next
census in 1900 also did not collect information about professions, and the 1910 census never happened due
to political instabilities.

Since Brazil hadn’t had a census in 20 years when the 1920 census was being planned the General
Statistics Directorate updated the methodology to improve the quality of the data. They visited the US
Census Bureau to learn best practices for counting the population of a continental sized country. Moreover,
they added the Industrial and Agricultural censuses to the population census, which was the first extensive
collection of economic activity data in the country. It contains detailed information about the profession
of the population by gender, age groups, and nationality. Another advantage of the 1920 census is that it
collected wage information.

There is no micro-data available for the 1872 and 1920 censuses, the only data available are the reports
constructed by the General Statistics Directorate aggregating the micro-data at the state or municipality
level. T am going to use two sets of tables from the 1872 census at the state level (IBGE, 1874), each set
consists of the same table repeated for each state. Apendix figure 9 shows an example of a table from each of

the two sets for the whole country. The first table shows the number of foreign-born individuals by country



of origin, gender, marital status, and whether or not they are Catholic. The second has data on the number
of workers at each profession by gender, marital status, whether or not the individual is born in Brazil, and
whether or not they are a slave”.

For the 1920 population census, I use three different sets of tables aggregated at the state level that I take
from the 1920 census IBGE (1926, 1928a,b, 1930a,b). Similar to the 1872 census, each set consists of the
same table repeated for each state. The first set has the number of foreign-born individuals by country of
origin. Apendix figure 10 shows an example of that table. The second one has the number of foreign-born
individuals by age, and appendix figure 11 shows an example. Finally, the third one has information on
professions by nationality, appendix figure 12 shows an example of that table.

Therefore, I combined the 1872 and 1920 population censuses at the state level® to create a data-set
with the immigration rate, and the number of workers by industry and gender for each state for 1872 and
1920. Because these two censuses were not developed to be compatible, the classification of manufacturing
industries changed between the 1872 and 1920 censuses. Table 2 shows the different industry categories
in the two censuses. The 1920 census has more industry categories such as pottery, food, furniture, and
transportation equipment, but factories in those industries did not yet exist in 1872. I will only estimate
heterogeneous effects within manufacturing for the textile and clothing industries. Both censuses have the
textile industry and to create the clothing industry data in 1872, I combine the clothing, hats, and shoes
industries. In 1920, there were no individual hat and shoe industries so I assume they are contained in the
clothing industry.

For each state in 1872 and 1920, my final data shows the population; the number of individuals working
in manufacturing as a whole, textiles, and clothing industries by gender and nationality; the number of
foreign-born individuals by country of origin; and for 1920 only, the number of foreign-born individuals by
age. The data has the number of foreign-born individuals, but it does not have immigration date, so I inputed
it by assuming first that any foreign-born individual younger than 48 in 1920 immigrated between 1872 and
1920. Furthermore, most immigrants arrive during their working years, which we assume to be older than
10 years old due to data from the time. For instance, in 1920 less than 4% of foreign-born individuals were

younger than 10 years old. So every foreign-born individual who was 58 years old or younger in 1920

3Slavery in Brazil ended in 1888.
“4Both censuses also have information at the municipality level, but due to financial and time constraints this version of the paper
will use data at the state level.



1872 1920 diff

Mean Std. Dev. N Mean  Std. Dev. N Mean  Std. Dev. N
All
Proportion of women
Manufacturing 0.4221 03324 21 0.4027  0.1343 21 -0.0194 0.3586 21
Textile 0.8613  0.2655 19 0.6926  0.2095 21 -0.1660  0.2595 19
Clothing 0.0235 0.0341 21 0.7248 0.0742 21 0.7013  0.0774 21
Brazilian citizens
Proportion of women
Manufacturing 0.4276 03319 21 0.4167 0.1249 21 -0.0109  0.3572 21
Textile 0.8685  0.0453 19 0.707 0.0668 20 -0.1578  0.0852 18
Clothing 0.0267 0.042 21 0.743 0.0578 21 0.7163  0.0664 21
Immigration rate 0.1411 0.2883 21

Table 1: Descriptive statistics, final sample. Mean and standard deviations at the state level and weighted by
the states’ population in 1872.

probably immigrated between 1872 and 1920, which covers 89% of all foreign-born individuals in 1920°.
Using the number of individuals that probably immigrated between 1872 and 1920 by state, I calculate each
state’s immigration rate by dividing the population of foreign-born younger than 58 in 1920 by the total
population in 1872.

Table 1 shows descriptive statistics for the state-level data, weighted by the population in 1872. Tables 1
and 2 have a different proportion of women in manufacturing because states are weighted differently in each
table. While table 1 weights each state by their population in 1872 both for calculating the averages in 1872
and 1920, table 2 weights each state by the number of manufacturing workers in that year. Notice that using
the population in 1872 as weights, the reduction in the proportion of women in manufacturing is only a 2
percentage point reduction, with most of it coming from textile factories that experienced a 17 percentage
point reduction. On the other hand, weighting each state by the number of manufacturing workers in that
year, the reduction in the proportion of women in manufacturing is much starker at 15 percentage points.
This could be suggestive evidence that the reduction in the proportion of women in manufacturing was due

to the different population growth of Brazilian citizens across states that happened between 1920 and 1872.

3Since the two censuses are almost 50 years apart and the life expectancy during the time was not very high, we should expect
that most foreign-born in 1920 immigrated between 1872 and 1920.



3 Institutional Context

This section describes the institutional context of early industrialization in Brazil from the end of the 19th
century, when Brazil was still an empire, until the 1932 presidential decree that regulated factory work.
There is very little historical research on the role of women in manufacturing during this period in Brazil,
so most of the information in this section is from Pena (1981), which is one of the few books about it.

Slavery ended in Brazil in 1888, preceded by the end of the slave exchange in 1850 and a law in 1872
that guaranteed freedom for all newborns with enslaved mothers. At the same time during the 1850s-1890s,
the coffee and cotton industries were starting to grow in the State of Sao Paulo. The combination of these
two factors created a labor shortage in Brazil, which possibly led to an increase in women and children
working in manufacturing. Before industrialization, women in Brazil had very few work options, but with
the opening of textile factories in the second half of the 19th century, working in those factories became an
option. Textile factories hired almost exclusively women and children for the more routine tasks. Moreover,
at the beginning of the 20th century with the diversification of the manufacturing sector, women were also
hired in large numbers in other types of factories such as chemistry, clothing, and food production.

Between 1872 and 1920, according to Pena (1981), the labor shortage started to get better with the
increase in immigration, and the proportion of women working in manufacturing decreased. Specifically, the
Brazilian population went from 9.9 million in 1872 to 29 million in 1920, which is a 193% increase, and the
foreign-born population grew from 382 thousand in 1872 to 1.6 million in 1920, which is a 310% increase.
Figure 1 shows the total population in each state in 1872 and in 1920. Notice that the population growth was
spread out across the country, with almost all States in 1920 having at least 100 thousand residents, with
the exception of Acre and Ceara. Moreover, figure 2 shows the immigration rate between 1872 and 1920
across the states, and we can see that the states that had the highest population growth also received a bigger
influx of immigrants. Therefore, one possible explanation for the reduction in the proportion of women in
manufacturing is that the availability of more labor reduced the labor shortage and allowed factory owners
to hire more men pushing the women out of the factories.

Table 2 shows the distribution of manufacturing workers across industries and the proportion of women
in each manufacturing industry in the 1872 and 1920 censuses. Notice that in 1872 textile factories were
the largest manufacturing industry, employing 52.99% of the workforce, and women were 95.47% of tex-

tile workers, which had a large impact on the proportion of women working in manufacturing overall at
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Figure 1: Population across Brazilian States

50.73%. On the other hand, in 1920, clothing was the largest manufacturing industry, employing 39.96%
of the workforce, and the size of the textile industry declined substantially, employing 7.43% of the work-
force. Moreover, the proportion of women working in textile factories declined to 65.12%, but the advent
of the clothing industry contributed to women’s labor market participation since 69.67% of its workers were
women. Nonetheless, the participation of women in manufacturing overall still declined to 36.12%.
According to Pena (1981), it was believed that employing mostly women and children was charity since
they couldn’t find jobs elsewhere. However, in truth, employing women and children was cheaper since they
earned much less than men. Unfortunately, the 1872 census does not have wage information, but figure 3
shows the distribution of daily wages by sex and whether the worker is older than 14 years old based on
the 1920 industrial census. For individuals older than 14 years old, the wage differences between men and
women are stark, while the median men’s daily wage is between 4$000 and 5$900, the median daily wage
for women is between 3$000 and 3$900. On the other hand, for workers younger than 14 years old, the

difference in pay between genders is not that stark, with the median daily wage for boys between 2$000 and
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Figure 2: Immigration rate between 1872 and 1920 across Brazilian States. Immigration rate was calculated
as the number of foreign born individuals younger than 58 years in the 1920 divided by that state’s population
in 1872.
2%$900 and for girls less than 1$900. However, the difference between children and adults is even starker,
with the median girl earning less than a fifth of the median men, and less than half of the median women.
Besides the manufacturing sector having a more diverse set of industries in 1920 than in 1872, its re-
gional distribution, also, became less concentrated. Figure 4 shows the distribution of manufacturing work-
ers across Brazilian states for the 1872 and 1920 censuses. In 1872, manufacturing workers were mostly
concentrated in the southeast and northeast of Brazil, which were also the most populous regions, as figure
1 shows. The largest state was Minas Gerais, and its manufacturing sector employed 27% of the manufac-
turing workforce in 1872, followed by Bahia and Sao Paulo, which employed 12% and 10% of the country’s
manufacturing workforce, respectively. The manufacturing sector became less regionally concentrated in

1920, with the increase of the manufacturing sector in Sao Paulo employing 19% of the manufacturing



1872 Census 1920 Census
Proportion of  Proportion of Proportion of  Proportion of
manufacturing women manufacturing women
workers workers
Mining 1.65% 0.00% Pottery 1.93% 12.86%
Steel 7.40% 0.00% Steel 8.08% 0.01%
Wood 15.02% 0.00% Wood 3.09% 0.05%
Textiles 52.99% 95.47% Textiles 7.43% 65.12%
Buildings 7.97% 0.00% Buildings 22.21% 0.00%
Leather 2.14% 0.27% Leather 0.70% 18.40%
Paint 0.21% 23.13% Chemistry 0.60% 14.93%
Clothing 4.28% 0.00% Clothing 39.96% 69.67%
Hats 0.73% 11.35% Food 3.711% 6.89%
Shoes 7.61% 0.00% Furniture 2.83% 3.52%
Transportation 0.90% 0.00%
equipment
Other 8.56% 30.58%
Manufacturing 100.00% 50.73% Manufacturing 100.00% 36.12%
# of workers 262,936 # of workers 1,189,357

Table 2: Distribution of manufacturing workers and proportion of women in each manufacturing industry in
the 1872 population census and in the 1920 industrial census

workforce, followed by Bahia and Minas Gerais, which employed 12% and 13% of the manufacturing
workforce, respectively. In 1920, other states also started to grow their manufacturing sector, such as Rio
Grande do Sul, Rio de Janeiro, and Pernambuco, which employed 7%, 5%, and 6% of the manufacturing
workforce, respectively.

On the other hand, not all states that had the highest proportion of women among manufacturing work-
ers were in the Southeast of the country, as we can see in figure 5. In 1872, Minas Gerais was the state
with the largest proportion of women in manufacturing, with 95% of manufacturing workers being women,
followed by Ceara at 72% and Goias at 70%, which are located in the northeast and center of the country, re-
spectively. States in the Northeast continued being among the ones with the largest proportion of women in
manufacturing in 1920, with Ceara having 67% and Piaui having 71% of the manufacturing sector’s women.
Meanwhile, Minas Gerais had a big reduction in the proportion of manufacturing workers who were women
in 1920 at 32%.

Industrialization in Brazil started at the end of the 19th century, but only became a significant portion of

Brazil’s GDP in the 1930s with the decrease in agricultural export prices due to the 1929 financial crisis. The
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Figure 3: Number of workers in Manufacturing by daily wage bins for men, women, boys and girls. Source:
1920 Brazilian industrial census.
1929 international financial crisis decreased the price of coffee, the principal export product from Brazil,
shifting a lot of the labor force and capital that was previously allotted to coffee production to manufacturing
instead. The labor that was no longer employed in coffee production, combined with an increase in immi-
gration, solved the labor shortage. More men were hired to work at factories, which lowered the proportion
of women working there.

Since there was a large proportion of women working in the factories, many women participated in the

workers’ movement until at least 1920. However, their presence in the Unions did not prevent them to be
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Figure 4: Distribution of manufacturing workers across Brazilian States

pushed out of the factories by men. Figure 3 shows workers striking in front of Cotonificio Crespi, a textile
factory in the city of Sao Paulo, before 1917. Notice in the picture that there was a large share of women and
children participating in the strike. Their demands mostly focused on practical matters since the working
conditions in the textile factories were terrible. They worked 7 days a week with no vacation and no limit
on hours per day. There were also a lot of complaints about sexual violence perpetrated by the factory
managers, who were mostly men. Similar to the British Tenement Houses, workers often lived in villages
on the factory’s land and only had access to food through the grocery store ran by the factory owner.

When women'’s participation in unions started to decrease, men started to see regulating women’s work
conditions as a way of reducing the proportion of women in manufacturing, opening up more jobs for men.
Since women’s wages were lower, men felt they were competing for jobs with them. That led to the first
piece of legislation regulating job conditions in manufacturing, the presidential Decree 21.417-A on May
17, 1932. Although the decree started with the phrase, ”Without distinction of sex, all work of equal value

corresponds to equal pay,” it only regulated women’s work. Specifically, the decree forbade women from
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Figure 5: Proportion of women among manufacturing workers

working between 10 pm and 5 am, with the exception of family firms, unforeseen emergencies, health care,
phone services, and being a manager; forbade women from carrying heavy weights, working underground,
and other dangerous conditions; summarized in appendix table A1; established paid maternity leave 4 weeks
before and after labor, earning half of their current wage, and job security after the leave; required estab-
lishments with more than 30 workers older than 16 years old to provide daycare for the children of their
employees. Even though many of the articles in the decree were solving some of the complaints raised by
the worker’s movement at the time, the gendered nature of it put women at a disadvantage against men in

the labor force.
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Figure 6: Workers in front of Cotonificio Crespi - textile factory. Source: Arquivo Edgar Leuen-
roth/Universidade Estadual de Campinas. This photo was taken in 1917. It shows workers striking in
front of Cotonificio Crespi, a textile factory in the city of Sao Paulo.

4 Conceptual Framework

This section develops a simple model with Becker style discrimination. The results of the model suggests
that if the immigration shock only affects men’s labor supply, then it would reduce the proportion of women
in manufacturing. However, if the immigration shock affects both women’s and men’s labor supply, then
its effects on the proportion of women in manufacturing are inconclusive. Therefore, immigration can only
explain the reduction in the proportion of women in manufacturing if it affected more men’s than women’s
labor supply.

Let’s assume that men and women are perfect substitutes and that firms discriminate against women in

the style of the Becker model. Therefore, each manufacturing firm solves the following problem,

ma)éof(Lw +Lm) _(Ww+b)Lw_WmLm7 (1)

yiem —

where L,, and L,, are the numbers of women and men they hire, respectively; w,, and w,, are women’s and

men’s wages, respectively; and b is the gender discrimination parameter, i.e., how much less the firm pays
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for each woman. The first order condition shows that the firm either chooses to hire men or women and the

labor demand for either men or women is given by

wh = f'(Lm) and wi = f'(L,)—b. )

In other words, the firm pays for men their marginal productivity and for women their marginal productivity
discounted by the discrimination parameter.
On the labor supply side, let’s assume that both men and women have constant elasticity of labor supply

with respect to the wage. Both of them given by

L5 =Mw! and L5 =ww? (3)

where M and W are parameters that adjust the number of men and women available, respectively; and y and
« are the elasticity of labor supply with respect to the wage for men and women, respectively. To understand,
the equilibrium number of workers and wages, let’s analyze the model graphically. Figure 7 shows the set-up
of the model, where the blue line is the labor demand, which is equal to the marginal productivity of labor
(f'(L)); the green line represents men’s labor supply; and the red line represents women’s labor supply.

Since men’s labor supply is really low the firm will choose to hire only women, even though the presence
of discrimination created dead-weight loss in this case, as figure 8 shows. Panel (a) shows what happens if
the firm chooses to hire only men. Men’s wages (w,,) will be determined by the point in which the labor
demand crosses the men’s labor supply function. Then, the shaded green area shows firm’s profits if they
choose to hire men. Panel (b) shows what happens if the firm chooses to hire only women. In this case, their
wages (wy,) will be determined by the point in which the labor demand crosses the women’s labor supply
plus discrimination (b), and because of discrimination there is a dead-weight loss. Then, the shaded red area
shows firm’s profits if they choose to hire only women. Since the shaded red area is larger than the shaded
green area the firm will choose to hire only women.

However, if a labor supply shock, such as immigration, increases men’s labor supply, firm’s might switch
to hiring only men. Figure 8 panel (c) shows what happens after a positive labor supply shock only affecting
men’s labor supply. Now because men’s labor supply is higher the firm will earn more profits by hiring

only men and thus decides to hire only men. On the other hand, immigration may also increase women’s
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Figure 7: Model set-up

labor supply, in which case the effect of it on the firm’s decision between men and women is inconclusive.
Panel (d) shows what happens if the immigration shock pushes both men’s and women’s labor supply curve
outward. Notice that in this case depending on the elasticites of labor supply with respect to wages and the
elasticity of labor demand with respect to wages the firm might chooses to hire only men or only women.
Therefore, this model shows that the effect of immigration on the proportion of women working in
manufacturing could go in both directions. If immigration only affects men’s labor supply, then the influx
of immigrants should reduce the proportion of women working in manufacturing. However, if immigration
affects both men’s and women’s labor supply, then the influx of immigrants could increase or decrease the

proportion of women working in manufacturing.
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Figure 8: Graphical representation of the model predictions when there is a labor supply shock
5 Methodology

Regression 4, weighted by the states’ population in 1872, estimates the relationship between the difference in
the proportion of women working in manufacturing in 1920 (pg’,95) and 1872 (py’,¢7,) and the immigration
rate, defined as the number of immigrants that arrived between 1872 and 1920 (M) divided by the population

of the state in 1872 (P 1872)

M.
PEV,1920 - P;V,1872 = Bo+ B P vy ()
5,1872

However, this regression does not estimate the causal effect because states that had a larger proportion of

women in manufacturing in 1872 could also be the ones suffering more from the labor shortage, and thus, the
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ones that would exercise the most effort to attract immigrants. Therefore, equation 4 would underestimate
the causal effect of the influx of immigrants on women'’s participation in manufacturing.

To estimate the causal effect of the arrival of immigrants on the change in women’s participation in
manufacturing I used a shift-share instrument similar to Card (2001). The idea behind this instrument is that
immigrants from a specific nationality are more likely to choose to locate in states that already have a large
population of their nationality. To better understand the instrument, equation 5 shows how the instrument is

calculated
C
Nc,s,1872 Mc
b
=1 Bsas2 Nejsn

(&)

s —

where N, 1372 is the number of foreign born individuals from country c¢ at State s according to the 1872
census, P 1372 is the population of state s in the 1872 census, M, is the number of immigrants from country
c that arrived in Brazil between 1872 and 1920, and N, 172 is the number of immigrants from country
c in Brazil in 1872. The instrument is simply a prediction of the immigration rate to state s using only
the distribution of foreign-born individuals across countries in each state and how many immigrants those
countries sent to Brazil in between 1872 and 1920. Appendix figure 13 shows the value of the shift-share
instrument across different states in Brazil.

The necessary assumptions to interpret the results of the instrumental variable regression as causal are,
first, that the instrument detailed in 5 is correlated to the immigration rate in that state between 1872 and
1920, and, second, that the instrument only influences the share of women in manufacturing through its

effects on the immigration rate. I test the first assumption using the first-stage regression 6

M
d =0+ 0125+ uy (6)
P 1872

where Pﬂl/{;n is the immigration rate in state s in 1920, i.e., M; is the number of immigrants that arrived in

State s between 1872 and 1920 divided by that state’s population in 1872. The second assumption is harder
to test; it is not true if something that happened in Brazil caused an influx of immigrants from country ¢
to Brazil. For example, the instrument is not valid if Brazil’s manufacturing growth caused factories in
Italy to close and increased the unemployment rate there so Italian workers decided to immigrate. Even
though this is a strong assumption, manufacturing production in Brazil before the 1930’s was primarily

for the local market without significant exports, thus it is unlikely that it increased industrial competition
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outside of Brazil. Another example of a scenario in which the instrument would not be valid is if there
was an economic slowdown or depression outside of Brazil that reduced the prices of Brazilian agricultural
exports and negatively affected the agricultural sector. An international slowdown would increase the influx
of immigrants, and the reduction in agricultural profits would free more capital to invest in manufacturing,
increasing the demand for labor in manufacturing and making Brazil a more attractive country for those
immigrants. This happened during the 1930’s after the 1929 crash, but between 1872 and 1920, the world
was mostly in a growth period, so it is unlikely that a worldwide economic shutdown increased the flow of

immigrants to Brazil®.

6 Results

Table 3 shows the OLS results of equation 4. Columns 1 through 4 show the coefficient estimates when the
change in the proportion of women in manufacturing and textile between 1872 and 1920 are the dependent
variables, which are not statistically significant. The OLS estimates of the effect of the immigration rate on
the change in the proportion of women working in the clothing industry, which are in columns 5 and 6, are
statistically significant at the 10% level. They show that a 1 percentage point increase in the immigration
rate decreased the change in the proportion of women in clothing by 0.167 percentage points on average
for all workers and 0.088 percentage points on average restricting the sample to only Brazilian citizens.
Comparing it to the average change in the proportion of women in the clothing industry, which is a 70.13
percentage point increase for the whole sample and a 71.63 percentage point increase for Brazilian citizens,
a 1 percentage point increase in the immigration rate would decrease this average change to 53.43 percentage
points for the whole sample and 62.83 percentage points for Brazilian citizens. Although the OLS estimates
are not causal, they support the hypothesis that the increase in immigration contributed to the decrease in the
proportion of women in the clothing industry. However, the clothing industry did not experience a decrease
in the proportion of women, it grew 58.32 percentage points going from 11.35% in 1872 to 69.67% in 1920.

As expected, when comparing the OLS estimates with the IV estimates in table 5, we see that OLS
underestimates the effect. However, contradicting the theory that women were hired by the factories because

there was a labor shortage, it shows that the increase in immigration slowed the decrease in the proportion of

50One way to make sure that the second assumption is valid is to replace the shift part of the shift-share instrument ( N{‘f;72) by
something that happened in the origin countries. For instance, we can replace it with the number of natural disasters each origin

country suffered within that period.
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Proportion of women in

manufacturing textile clothing

All Brazilian All Brazilian All Brazilian

ey (2) 3) “) &) (0)
Immigration rate  0.035 0.069 —0.145  —0.107 —0.167 —0.088

(0.218)  (0.224) 0.224)  (0.218) (0.030)  (0.030)

Observations 21 21 19 18 21 21
Dep. var. mean -0.019 -0.011 -0.166 -0.159 0.701 0.716

Table 3: OLS estimation of equation 4. Columns 1, 3 and 5 dependent variables are the proportion of
women in manufacturing, and textile and clothing industries, respectively; and columns 2, 4 and 6 dependent
variables are the same proportions, but only within Brazilian citizens. All regressions are weighted by the
states’ population size in 1872. Robust standard errors in parenthesis.

number of women in manufacturing number of men in manufacturing
All Brazilian Foreign Born All Brazilian Foreign Born
Immigration rate ~ 2.357 2.593 4.195 0.680 0.390 2.281
(2.040) (2.578) (1.060) (0.526)  (0.567) (0.682)
Observations 21 21 21 21 21 21
Adjusted R? 0.066 0.066 0.300 —-0.013  —0.040 0.226

Table 4: OLS estimation of equation 4. The dependent variable for all columns is the log difference in
the number of workers in manufacturing between 1920 and 1872. The first 3 columns are just for women
workers and the last 3 columns are just for men workers, within them the first column is for all workers, the
second column is for only Brazilian-born workers, and the third column is for foreign-born workers. All
regressions are weighted by the states’ population size in 1872. Robust standard errors in parenthesis.

women working in manufacturing, primarily by increasing the proportion of women in the clothing industry.
The first column of table 5 shows the first stage, with a statistically significant relationship between the shift-
share instrument and the real immigration rate, and a high F statistic of 31.8. Columns 2, 4, and 6 show the
effect for both citizens and non-citizens, and columns 3, 5, and 7 show it only for Brazilian citizens.
Between 1872 and 1920 the proportion of women working in manufacturing decreased by 14.61 percent-
age points. Column 2 of table 5 shows that a 1 percentage point increase in the immigration rate increases
the difference in the proportion of women in manufacturing between 1872 and 1920 by 0.292 percentage
points on average, for both citizens and non-citizens. Restricting the sample to only Brazilian citizens, the
increase in the difference in the proportion of women in manufacturing is 0.362 percentage points on average

with a 1 percentage point increase in immigration.
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Estimating it for the textile and clothing industries within the manufacturing sector, the increase in im-
migration significantly increases the change in the proportion of women working in clothing factories. For
the textile industry, both restricting for Brazilian citizens and not, there is not a statistically significant rela-
tionship between immigration and the decrease in women participation. For the clothing industry, column
6 has the effect on all workers, and it shows that a 1 percentage point increase in the immigration rate
would increase the change in the proportion of women in manufacturing between 1872 and 1920 by 1.205
percentage points for all workers, and 1.322 percentage points restricting for only Brazilian citizens.

To understand the economic significance of the results, a 1 standard deviation increase in the immigration
rate would increase the reduction in the proportion of women working in manufacturing by 8.4 percentage
points. Since the original reduction between 1872 and 1920 is 14.61 percentage points, a 1 standard de-
viation increase in immigration over those same years, causes a decrease of 6.21 percentage points in the
proportion of women in manufacturing. Therefore, those results do not support the hypothesis that the influx
of immigrants between 1872 and 1920 alleviated the labor shortage and moved women out of the factories.
They show that an increase in the immigration rate slows down the reduction in the participation of women
in manufacturing. As discussed in the 4 one possible explanation for this is that the increase in immigration
increased the labor supply of both men and women. Thus, increasing the number of manufacturing workers
for both men and women.

To test if this is true, table 6 shows the IV estimates using the growth in the number of women and
men working in manufacturing as the dependent variables. It shows that the immigration shock increased
the number of women working in manufacturing much more than the number of men. Thus, not reducing
the proportion of women in manufacturing, in line with the conceptual framework. The table shows in its
first three columns the estimates using the growth in the number of women in manufacturing between 1875
and 1920 as the dependent variable and in its last three columns using the growth in the number of men as
its dependent variable. Within those three columns, the first one shows the effect for all women or men,
showing that a 1 percentage point increase in the immigration rate increases the growth in the number of
women in manufacturing by 10.5 percentage points and by 3.5 percentage points for the number of men.
Therefore, the influx of immigrants increases the proportion of women in manufacturing because its effect
on the number of manufacturing workers is much stronger for women than for men.

Moreover, to further confirm that the increase in immigration pushed women’s labor supply table 6 also

shows that the influx of immigrants increased both the number of Brazilian and foreign-born women by
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Ist stage Proportion of women in

Immigration manufacturing textile clothing
rate All Brazilian All Brazilian All Brazilian
ey 2 3) “4) 4) (6) (7
z 0.931
(0.165)
Immigration rate 0.292 0.362 0.246 0.247 1.205 1.322

(0.119)  (0.126) (0.259)  (0.250) (0.373)  (0.367)

Observations 21 21 21 19 18 21 21
1st stage F-stat 31.8 31.8 31.8 49.9 49.9 31.8 31.8
Dep. var. mean 0.141 -0.019 -0.011 -0.166 -0.159 0.701 0.716

Table 5: IV results. Column 1 shows the first stage estimation (equation 6), with the immigration rate as
the dependent variable and the shift-share instrument (z) as the explanatory variable. Columns 2, 4 and
6 dependent variables are the proportion of women in manufacturing, and textile and clothing industries,
respectively; and columns 3, 5 and 7 dependent variables are the same proportions, but only within Brazilian
citizens. All regressions are weighted by the states’ population size in 1872. Robust standard errors in
parenthesis.

number of women in manufacturing number of men in manufacturing
All Brazilian Foreign Born All Brazilian Foreign Born
Immigration rate  10.484 12.248 9.039 3.501 3.643 3.210
(1.232)  (1.337) (0.937) (1.213)  (1.180) (1.129)
Observations 21 21 21 21 21 21
Adjusted R? —-1.373 —1.581 —0.261 —2.400 —2.500 —0.535

Table 6: IV results. The dependent variable for all columns is the log difference in the number of workers
in manufacturing between 1920 and 1872. The first 3 columns are just for women workers and the last 3
columns are just for men workers, within them the first column is for all workers, the second column is for
only Brazilian-born workers, and the third column is for foreign-born workers. All regressions are weighted
by the states’ population size in 1872. Robust standard errors in parenthesis.

around the same magnitude. Columns 2 and 3 show that a 1 percentage point increase in the immigration
rate increases the growth in the number of Brazilian women in manufacturing by 12.3 percentage points and
by 9 percentage points for foreign-born women. While for men, columns 5 and 6 show that a 1 percentage
point increase in the immigration rate increases the growth in the number of Brazilian men by 3.6 percentage

points and 3.2 percentage points for foreign-born men.
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7 Conclusion

This paper studies the contribution of women workers in early Brazilian manufacturing during the end of the
19th and beginning of the 20th century. Brazilian historians often attribute the high proportion of women
working in manufacturing during that time to a labor shortage that Brazil was experiencing, and argue that
the later decline was due to the increase in immigration. However, using a shift-share instrument that takes
advantage of the fact that immigrants often migrate to places where there is already a large share of foreign-
born individuals from their country, I show that immigration influx actually slowed down the decline in the
proportion of women working in manufacturing. Even though this paper demonstrates that the influx of
immigrants is unlikely to be the cause for the decline in the proportion of women in manufacturing it does
not propose an alternative cause, and more research on the topic is still necessary to understand this decline.

Because of the difficulty in accessing data that is mostly not digitized, the lack of quantitative research
during that time in Brazil makes it hard to fully understand the early industrialization period in Brazil. This
paper tries to fill this gap by constructing a novel State level data set for 1872 and 1920. However, more
efforts to improve data access from that time are still necessary. Both the 1872 and 1920 censuses have
municipality-level information, but due to a lack of funds, I was not able to take advantage of that richer
data. Future versions of this paper will contain analysis using municipality-level data. Furthermore, the
biggest decline in women’s participation in manufacturing happened between the 1920 and the 1940 census,
so including the 1940 census in the data set would also contribute to a further understanding of the role of

women in Brazilian early industrialization.
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Reason Conditions

Harmful fumes manufacturing and handling with phosphoric, acetic, nitric, picric,
salicylic and sulfur acids
manufacture and deposit of chemical, mineral or organic fertilizers
manufacture of anilines and derived products
treatment of rubber with sulfur, sulfur chloride, ether, carbon sul-
fide, benzene, naphtha
cold rooms in which there are acid or ammonia vapors
manufacture of animal charcoal
manufacture of chlorine, calcium hypochloride and compounds or
preparations containing active chlorine, copper sulfate and other
toxic copper compounds
cutting and preparing leather by chemical processes
any work with lead, volatile and flammable chemical solvents
distillation of stone coal, wood, bituminous shales, kerosene, min-
eral oils, resins, tar of vegetable or animal origin
distillation of alcoholic liquids
gilding, work with enamel, tinting of glass and mirrors, manufacture
of sulfuric and acetic ethers, electroplating, manufacture of gelatine
waterproofing fabrics with volatile and flammable products, ben-
zene, naphtha, etc.
cleaning and working in slaughterhouses, working with mercury,
extracting oils using volatile chemical solvents, refining gold using
acids, manufacturing silver salts, working with acids and harmful
products in dyehouses

Danger of accidents manufacture and handling of sulfuric and hydrochloric acids, sharp-
ening of instruments and metal parts in grinding wheel or grinding,
manufacture and transport of explosives
deposit, handling and transportation of inflammables
potash manufacturing, soda manufacturing, carbon sulphide manu-
facturing and application
manufacturing and hot application of varnishes, alcohol manufac-
turing, oil manufacturing

Poisoning hazard oxalic acid, arsenic and its compounds and preparations
manufacture of phosphorus, excluding packaging, manipulation
with animal waste, desiccation, depositing and preparations of
blood, preparation or application of paints containing toxic prod-

ucts
Need for careful and prudent work manufacture of collodion, celluloid and similar nitrated products
Harmful dust and vapors calcination of ores, limestone, wood, bone

works with skins

Table Al: List of work conditions that Decree 21.417-A of May 17th, 1932 forbids women from working
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Figure 11: Example of the nationality and age table used from the 1920 census. Source: IBGE (1928a).
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Populagio do Brazl, segundo as profis

Population du Brésil, d'aprés les profes
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Figure 12: Example of the professions table used from the 1920 census. Source: IBGE (1930a).
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<0.01 0.03-0.05 . 0.1-05 NA
0.01-0.03 0.05-0.1 . >0.5

Figure 13: Shift-share instrument across different states, defined as in equation 5.
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