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ABSTRACT KEYWORDS
Relying on an extremely rich data set of individuals living in Madrid in Inequality; schooling;
1880 and 1905, this article explores the relationship between class, education; social mobility

literacy and social mobility. Focusing on children, we find that the
probability of being literate varied significantly according to parents’
socio-economic status. Although this social gap declined during the
period under study, it was still substantial in 1905. We also show that,
although the expansion of the supply of schools improved the literacy
rates of children from disadvantaged backgrounds, the public effort
was clearly insufficient to overcome the challenges these families
faced. Lastly, matching the children existing in our sample in 1880
with their corresponding adult-selves in 1905, our analysis shows that
getting literate enhanced their chances of moving up the social ladder.

1. Introduction

The expansion of schooling and educational levels during the 19" and early-20" centuries
continues to attract considerable scholarly attention (Beltran Tapia et al., 2019; Ciccarelli &
Weisdorf, 2019; Cappelli, 2016; Cappelli & Vasta, 2020; Goldin & Katz, 2009; Mitch, 1992;
Westberg, 2017). As with many other dimensions, the spread of education was highly
unequal, both across regions but also between socio-economic groups. However,
a deeper understanding of the relationship between education and socioeconomic status
requires information at the individual level and there are very few studies that have adopted
that level of analysis. Linking school-aged males in the English 1851 and 1881 Population
Censuses, Long (2006) finds that, although schooling had a positive impact on adult
occupational class, this effect paled in comparison to the influence of father’s occupation.
Relying on individual data from England in 1831, Clark and Gray (2014) also find that father’s
occupation is a powerful predictor of literacy. Similarly, (Alvarez & Ramos-Palencia, 2018)
show that higher literacy was associated with higher earnings in mid-18™ century Castile
but this link was likely driven by unobservables such as ability or family background.

In order to contribute to this debate, this article explores the relationship between
class, literacy and social mobility relying on an extremely rich data set of individuals living
in Madrid in 1880 and 1905. Focusing on children of both sexes, we first assess the
probability of being literate according to their parents’ socio-economic status. We find
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an extremely wide educational gap in 1880: compared to children raised by well-off
families, the probability that a child from a family of unskilled workers became literate
was 54 and 60 percentile points lower for boys and girls, respectively. Although this
difference declined over time, it was still considerable in 1905 (around 42 and 47 percen-
tile points). Given that we have information on where these children lived and the
location of schools, we explore how the expansion of the supply of public schools during
this period may have improved access to education of children from disadvantaged
backgrounds. Although our analysis indicates that the expansion of schools probably
helped to raise literacy levels among the poor, this public effort was insufficient to
overcome the challenges that these children faced.

Lastly, we analyse the returns to education by studying social mobility. In order to do
so, we have matched the children existing in our sample in 1880 with their corresponding
adult-selves in 1905, 25 years later, using record linkage techniques. We show that getting
literate enhanced children’s chances of moving up the social ladder: those children than
managed to overcome their social background and got literate were more likely to end up
in a higher social class than that of his or her parents.

Our results provide strong evidence that socioeconomic status is the most important
factor shaping children’s educational attainments, at least during the 19™" and early 20™
century (Clark & Gray, 2014; Long, 2006). A higher fraction of landless labourers also
significantly reduced educational levels in rural areas in 19th-century Spain (Beltran Tapia
& Martinez-Galarraga, 2018), so the findings here extend to the urban content the
important role that inequality played on the ability to invest in education. In addition,
by showing that getting literate improved the job prospects of the bottom part of the
population, our findings indirectly support the view that education was therefore
rewarded economically (Alvarez & Ramos-Palencia, 2018; Baten & Van Zanden, 2008;
Long, 2006; De Pleijt & Van Zanden, 2017; Reis, 2005). Our study, however, also evidence
that the expansion of public schooling did not significantly alter the social gap during the
period of analysis. A high degree of inequality, together with an inadequate schooling
system, prevented a significant fraction of the schooling-age population to access educa-
tion, thus limiting the economic prospects of a whole generation.

We should bear in mind, however, that our sample is not completely random but
includes all the individuals living in three different areas of Madrid, thus potentially
biasing our findings. However, families from all backgrounds lived together in the same
streets and in the same buildings, thus ensuring an extremely high degree of socio-
economic diversity in our sample. Our results, therefore, not only rely on the differences
between individuals living in different neighbourhoods but also between those living in
the same areas, thus mitigating potential concerns about the representativeness of the
individuals studied here.

2. Historical background

At the end of the 19" century, literacy rates in Madrid were relatively high, especially
compared to the rest of the country: while 76% of the adult population in the Spanish
capital was able to read and write, this figure only reached 55% in the rest of the country.'
This situation was the result of an increasing demand for education arising from the
dynamism of a booming city that required a relatively educated labour force, together
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with the increasing awareness of the value of education as a sign of social status and the
growing popularity of written media. Madrid’s wealth was primarily based on its capital
condition, which fostered the bureaucratic, financial and service sectors (Julia et al., 2008;
Otero & Pallol, 2009; Ringrose, 1985). Although not a big industrial center, Madrid was
growing rapidly, attracting migrants from all over the country (Beltrdn Tapia and De
Miguel, 2016). In this regard, Madrid offered many possibilities for women, especially in
the domestic sector, what made female immigration especially attractive (Carballo et al.,
2016).” The growing participation of women in the labour market surely contributed to
reduce the gender literacy gap (Otero, 2018).

However, and as in most large cities at the time, economic prosperity coexisted with
poverty and destitution, a contrast that plagues the contemporary literary accounts of
Madrid by Benito Pérez Galdds, Pio Baroja or Vicente Blasco Ibafiez, among others.> Apart
from the growth of trade and public services during the last decades of the 19th century,
Madrid’s labour market witnessed a process of artisan proletarianization that made the
opportunities of social progress difficult for those who came from other provinces without
skills or qualifications. Over the years, the so-called jornaleros (casual workers or day
labourers) became the most representative professional figure in the city. Subjected to
the vagaries of the labour market, especially from public works, they were prone to
unemployment, which led them to temporarily resort to public charity or even begging
practices. The city’s inability to absorb flows of immigrants under favourable working
conditions was also manifested in residential terms. The increase in the housing demand
by the former exceeded the expectations of those engineers who planned the extension
of Madrid since the mid-19th century. The city’s sharp demographic growth, which rose
from 221.000 to 575.675 inhabitants, was not matched by spatially uniform improvements
in terms of public health, hygiene practices and provision of services and infrastructures,
thus fostering spatial social segregation, a process which was fully visible in mortality rates
(Casado & Ramiro Farifas, 2018; Fernandez Garcia, 2001; Gomez Redondo, 1985; Huertas,
2002; Porras Gallo, 2002). Mortality rates were far higher than in other European cities,
especially for children, due to the exposure of the poorest neighbourhoods to epidemics
and infectious diseases.* High levels of inequality in health and hygiene patterns, in price
and quality of housing and in the services and infrastructures of each urban area also
translated in large disparities in educational attainments, despite the relatively high
literacy rates that the city enjoyed.

This situation is also reflected in the deficient supply of public schools. Municipalities
were in charge of providing public primary education.” However, the funds devoted to
schooling were always insufficient. In the specific case of Madrid, its local government was
one of the least financially focused on public education at the end of the 19th century,
reserving only 4% of its annual budget to this function.® Although education was
theoretically compulsory for children aged 6 to 9 since the Moyano Act (1857), the lack
of public schools and school teachers to meet the increasing demand led authorities not
to enforce the law.” Demographic growth, especially fueled by immigration, expanded
the schooling-age population, thus exerting more pressure to the limited existing
resources. In Madrid, despite the efforts to increase schooling enrollment and the high
average literacy rates, around 35% of school-age children were out of school at the turn of
the 20" century (Tiana Ferrer, 1987, p. 45)8 Contemporaries complained that there were
many children waiting to find a place in the public schools (Altamira, 1912; Bello, 1926;
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Cossio, 1897; Dicenta, 1910; Luzuriaga, 1926), a shortcoming that was the logical result of
the way in which the authorities failed to fulfil the legislative recommendations on the
number of schools per inhabitants.’

The quality of schooling was also deficient. Contemporary reports constantly
denounced that most schools were overcrowded, lacked basic equipment and supplies
and suffered deficient hygienic conditions.'® A significant quantity of the premises where
the schools were set up were very old or even on the verge of ruin, lacking washing
facilities, natural light and regular health checks, which explained the correlation between
school deficiencies and child mortality identified by some municipal authorities and the
problems of myopia subsequently detailed by the medical-school inspectors from 1909."
Although primary schooling was theoretically divided into two grades (elementary and
superior for children aged 6 to 9 and 9 to 12, respectively), this distinction hardly existed in
practice due to lack of resources and children of all ages shared the same class.'? Around
1900, the average student-teacher ratio in Madrid was 90 pupils (Tiana Ferrer, 1992,
p. 142)," a proportion that would only be reduced from 1909 onwards, when closer
monitoring of municipal education started with the launch of a medical-school inspection
service (Pozo Andrés, 1999, p. 96). School teachers thus had to attend very large class
sizes, further complicating the teaching-learning process, which basically involved read-
ing, writing and numeric skills, as well as the Catholic doctrine and, if possible, some
notions of history and geography. In addition, teachers usually did not receive any formal
teachers’ education, so teaching quality was relatively low. Rote learning was the most
common teaching methodology and physical punishments seem to have been wide-
spread. It should also be stressed that schooling was segregated by sex: boys and girls
attended different schools. Moreover, girls were taught domestic skills (such as sewing,
embroidery and knitting), thus reducing the time available for other subjects.

Moreover, schooling was only free for those coming from very poor families. Parents
had otherwise to pay a school fee although information on how large those fees were is
scarce.'® Although the fee was not very high, it could nonetheless affect attendance,
especially for those families subject to the vagaries of the labour market. Apart from the
direct cost of schooling, low-income families faced high opportunity costs. Child labour
was indeed widespread (Tiana Ferrer, 1987). Despite legislative attempts to prevent
children’s work,'> many children either did not attend school or left school at an early
age, mostly to start working.'® These children worked in factories and workshops all
around Madrid, earning around one-third of an adult salary. The service sector also
employed many children, either as servants or shopkeepers. It is also common to read
complaints about children’s boredom due to inadequate teaching practices and large
class sizes: many of them saw school as a torture and were eager to abandon it at the first
opportunity (Dicenta, 1910, p. 6; Tiana Ferrer, 1992, p. 165). Likewise, the incentives to
acquire education were limited. Being employed as an artisan or factory workers did not
require literacy skills. Only jobs in the service sector demanded certain educational levels
(Tiana Ferrer, 1987, p. 46). It is thus no wonder the lack of interest shown by many
working-class families in sending their children to school, especially if we consider the
deficient conditions of many of those schools stressed above.

The inability of public schooling to meet the educational needs of Madrid was evident:
only 20.9% of school-age children attended these schools in 1900 (Tiana Ferrer, 1987, p. 45).
Private schools partly filled this demand, especially that of the middle and upper classes. In
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contrast to rural areas where private schooling was almost nonexistent, private provision of
primary education was common in urban areas. The importance of private schools in
Madrid was extraordinary: 43.8% of children attended private institutions in 1900. These
figures precisely mimic the difference in the number of primary schools: 368 private versus
144 public (Tiana Ferrer, 1992, p. 138)." The latter were actually despised as ‘schools for the
poor’ and, accordingly, the middle and upper urban classes sent their children to respected
private institutions, which were mostly rung by religious institutions (Liébana Collado, 2009,
p. 6). It is true however that a significant number of charitable and philanthropic institutions
also catered poor children (Tiana Ferrer, 1992, pp. 161-163, 301-302)."®

But, how did this context translate into the actual educational achievements of
children from different backgrounds? Did the supply of public schools facilitate that
poor children got literate? And, lastly, did education have any effect on the economic
prospects of those children? Next sections address these issues separately.

3. Data

This study relies on a large data set of individuals taken from the Padron Municipal de
Habitantes of Madrid (Municipal Register of Inhabitants) in 1880 and 1905. Each resident in
Madrid was scrupulously audited by municipal surveyors who filled out registration cards
collecting data for every single person in each household (for an image of this source). As
a result, the Padron gathered detailed individual-level data on demographic characteristics
(birthplace, birthdate, marital status and family or professional relationship between the
members of a household) and occupation (sometimes also indicating wages) and housing
(full address and the rent that each head of household paid for a room). Crucially for this
article, the Padron also reported their ability to read and write.

A large sample of these records have been recently digitalised, containing more than
350,000 observations for 1880 and 1905."° This data set comprises 40 and 35% of the total
inhabitants of Madrid for both years, respectively. Given that the source provides the
address of each household (street name and the number of the building), the location of
all individuals has been geo-referenced using the map drawn by Facundo Cafada in
1900.2° As Map 1 illustrates, the sample does not cover the entire city but includes all
individuals residing in the central and southern neighbourhoods of the historical old town
(or Casco Antiguo, as it is known in Spanish) and in one of the three sections of the so-
called Ensanche de Madrid, that is, the urban areas resulting from the expansion project
drawn up for the city in 1860 by the engineer Carlos Maria de Castro (Carballo, 2015;
Pallol, 2015; Vicente, 2015).2" This project expanded the city in three directions — north-
ward (Ensanche Norte), eastward (Ensanche Este), and southward (Ensanche Sur) - at
varying speeds and with distinctive horizontal patterns of class segregation.*?

Our data set only captures the first direction of urban expansion, thus potentially
introducing some biases in our samples. Nevertheless, the literacy levels deduced from
our sample (Padron, 1880 and 1905) and those presented as an aggregate in the Spanish
population census for the case of Madrid on approximate years (1877 and 1900) show
similar literacy levels, being practically identical at the beginning of the 20th century
(Figure 2). Likewise, the areas studied here were extremely varied and qualitatively
representative of the evolution of the city between 1880 and 1905. The neighbourhoods
located in the historical old town (Casco Antiguo) showed significant variation in their
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Figure 1. Original sheet of the Municipal Register of Inhabitants (Padrén, Madrid, 1905). Source:
Padrén Municipal de Habitantes de Madrid (1905).

60 70 80
1 |

Literacy rate (%)
50
1

40
1

[=]
(2]

1860 1870 1880 1890 1900 1910 1920 1930

Male (Pop. Census) ——— Female (Pop. Census)
x Male (Padron) x Female (Padron)

Figure 2. Literacy in Madrid, 1880-1905. Source: Padron Municipal de Habitantes de Madrid (1880,
1905) and Population Census (1860-1930).

social composition, being those in its central area more likely to integrate well-to-do
families from the bourgeoisie and middle classes and those in the south more inclined to
provide residential accommodation to the working and popular classes (Diaz, 2016; De
Miguel, 2016). The northern part of the Ensanche was more segregated: while artisans and
casual workers populated some neighbourhoods, well-off families chose to live in other
areas (Pallol, 2015). In addition, this latter area, which was in the midst of a process of
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1880 1905

i

Map 1. Location of all the observations in the data set. Source: Own elaboration based on the map
drawn by Facundo Cafada in 1900 and Padrén Municipal de habitantes de Madrid, 1880 and 1905.
The different neighbourhoods are depicted in grey.

growing urbanisation between 1880 and 1905, tended to attract significant proportion of
the migratory flows from other provinces due to the high population density levels
already reached in the historical old town.see Figure 2

Crucially, families from all backgrounds lived together in the same streets and in the
same buildings, thus ensuring an extremely high degree of socio-economic diversity in
our sample. This diversity is explained by the existing residential model based on vertical
segregation: while better-off families occupied the lower floors (larger and luxurious), the
working classes lived in the upper floors (smaller, lower and poorly equipped), a pattern
that was also characteristic of other 19th-century cities such as Paris or Vienna (De Miguel,
2016; White, 1984). Map A1 in the Appendix offers a visual depiction of where individuals
in our sample lived and confirms that families from all social strata coexisted together.

In order to classify each observation by socioeconomic status, we have first identified
each occupation using the HISCLASS code and then grouped those 12 categories into five
major groupsB: (1) Higher managers & professionals; (2) Lower managers, professional,
clericals, & sales personnel; (3) Foremen & medium-skilled workers; (4) Low-skilled work-
ers; and (5) Unskilled workers. Table 1 reports literacy rates by socio-economic status both
in 1880 and 1905 for those individuals reporting occupation.
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Table 1. Socio-economic status in Madrid, 1880 & 1905.

Padrén 1880

Men Women
Panel A Hisclass Obs. % Lit. (%) Obs. % Lit. (%)
Higher managers & 1,2 4,988 9.4 92.7 974 4.0 88.4
professionals
Lower managers, professional, 3,45 14,124 26.7 87.8 1,132 47 67.8
clericals, and sales personnel
Foremen & medium-skilled 6,7 8,904 16.8 725 2,208 9.1 51.9
workers
Low-skilled workers 8,9,10 9,034 171 82.6 8,098 334 36.0
Unskilled workers 11,12 15,878 30.0 45.8 11,839 48.8 351
Total 52,928 100.0 72.2 24,251 100.0 40.6
Padron 1905
Panel B Men Women
Hisclass Obs. % Lit. (%) Obs. % Lit. (%)
Higher managers & 1,2 5,324 94 98.7 1,055 5.1 95.6
professionals
Lower managers, professional, 3,4,5 16,51 29.1 97.0 941 46 79.1
clericals, and sales personnel
Foremen & medium-skilled workers 6,7 7,296 129 93.1 1,941 9.5 76.6
Low-skilled workers 8,9,10 6,812 12.0 93.4 6,845 334 56.7
Unskilled workers 11,12 20,697 36.5 83.2 9,705 474 58.9
Total 56,639 100.0 91.2 20,487 100.0 62.7

Source: Padrén Municipal de habitantes de Madrid, 1880 and 1905.

Given that many adults got literate at advanced ages and sometimes as a result of
their occupation, we restrict our analysis to children. In order to study children who
are old enough so as to have got literate but not too old as to have started working,
we focus on children aged 8-12.2% In total, we have more than 20,000 observations.
In 1880, 50.8% of these children were able to read and write and this figure had
increased to 56.5% by 1905. Table 2 reports children’s literacy rates by gender in
those dates. These figures accurately mirror what we know about schooling enrol-
ment during this period: as mentioned in the previous section, around one-third of
children did not attend school. Children’s literacy was also clearly dependent on
where they lived. Map 2 provides a visual account of their spatial distribution
identifying the place of residence of children classified by those who were literate
or not (white and black dots, respectively).25 llliterate children tended to live either in
the northern or southern neighbourhoods, although this spatial distribution had
somewhat faded by 1905.

Table 2. Literacy rates (children aged 8-12), 1880-1905.

1880 1905
Obs. Read Read & Write Obs. Read Read & Write
Boys 6,070 61.6 54.8 4,938 63.8 60.6
Girls 6,005 52.0 46.8 5,320 56.0 52.7

Source: Padrén Municipal de habitantes de Madrid, 1880 and 1905.
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Map 2. Children’s literacy (able to read & write) in Madrid, 1880-1905. Source: Padrén Municipal de
Habitantes de Madrid, 1880 and 1905.
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4, Methodology

Relying on the individual-level information described in the previous section, this article
attempts to (1) quantify the relationship between socio-economic status and the ability to
read and write, (2) assess how the expansion of public schooling affected children’s
literacy, and (3) analyse whether getting literate affected the economic prospects of
these boys and girls.

Firstly, the relationship between socio-economic status and the ability to read and
write is assessed by estimating the following econometric model:

lit = a + Bsocio_ec status + X'y + € 1M

where lit is a binary variable which takes the value of 1 for those children who are literate
and socio_ec_status refers to four dummy variables identifying the parents’ socio-
economic status (being the top class, ‘higher managers and professionals’, the reference
category). While ¢ is the error term, X" refers to an additional set of demographic variables
that allows controlling for other dimensions that might be correlated with both family
background and educational attainment. As well as the number of siblings, we introduce
a set of dummy variables capturing the province of origin and an additional dummy
variable distinguishing between those families coming from a provincial capital and those
born in more rural areas. Given that age is also a crucial dimension of the learning process
of these children, a set of dummies controlling for age is also included in the model.®

The influence of socio-economic status on children’s educational achievements, how-
ever, can occur via different channels. On the one hand, parents directly influence school
attendance and learning efforts (Glewwe & Kremer, 2006). As mentioned in section 2,
attending school was costly and children’s earnings was often crucial to complement
household incomes, thus limiting schooling enrolment. Likewise, complaints about the
poor families’ lack of interest in educating their offspring are prevalent in contemporary
reports (Tiana Ferrer, 1987, p. 47). Children from disadvantaged backgrounds were indeed
likely to leave primary school before completion. In addition, deficient nutrition and
health also negatively affects schooling enrolment and learning outcomes (Bobonis
et al, 2006; Miguel & Kremer, 2004). Around 1920, a school teacher in Prosperidad,
a working-class neighbourhood in the outskirts of Madrid, complains about the poverty
of his pupils and how malnourishment and overworking is severely affecting their ability
to concentrate and remain awake while at the school (Bello, 1926, pp. 67-68).

On the other hand, families from lower backgrounds tend to live in cheaper areas
where the quality of public services, including schools, suffers. In this regard, 41 neigh-
bourhoods (out of 100) lacked public school in 1900, especially in the outskirts (Tiana
Ferrer, 1992; Pozo Andrés). An official report dated in 1913 still complains that there are
children who have to walk up to 3 km to attend their schools (Ayuntamiento de Madrid,
1913, p. 8). The situation was even worse in 1880. Map A3 in the Appendix shows the
spatial distribution of public schools for boys and girls in both dates.”” The supply of
public education increased during this period: from 70 schools in 1880 to 125 in 1905,
Given that most public schools during this period only had one classroom, this expansion
seems insufficient to address the existing schooling problem (Tiana Ferrer, 1992, p. 140).%°
However, living in different neighbourhoods may not only affect education by having
access to schools (as well as their quality), but also via other dimensions related to the
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characteristics and behaviour of people surrounding them (Chetty & Hendren, 2018;
Gibbons et al., 2013). In this regard, social interactions and peer effects are likely to
influence children’s outcomes. Although the existence of the ‘neighbourhood effect’
makes identifying the separate role of schooling more difficult, we can use the level of
rents to capture the social structure of each neighbourhood (Tiana Ferrer, 1992, p. 98).

In order to isolate the channels through which socioeconomic status affected literacy,
Equation (1) will be expanded to include two additional variables. Firstly, we include
a measure of school density by computing the number of public schools within a 500-m
radius (see Map A4 in the Appendix).30 In 1880, 1,304 of the children in our sample (10.8%)
had either zero or one public school within that distance. One school only could attend
around a maximum of 100 pupils, so their access to school was severely limited. This
figure had decreased to 514 children (5.0%) in 1905. We should bear in mind that we do
not have information of private schools, so they are not considered in the model.
Secondly, we consider the socio-economic composition of neighbourhoods by including
a set of dummies that classify the different vicinities according to the level of average
rents (by quantile; see Map A2 in the Appendix comparing the different areas included in
our sample). This measure also indirectly captures the availability of private schools
because, as discussed in section 2, they were catering for the demands of the upper
and middle classes.

This first part of the analysis thus attempts to explore how socioeconomic status
interacts with the supply of public schooling and other neighbouring effects in determin-
ing the likelihood of being literate. But, what happened to those children that overcame
their background and got literate despite all the obstacles the lower classes faced? Did
learning literacy skills improve their opportunities of climbing up the social ladder? In
order to study how literacy influenced social mobility during the period studied here, we
have matched the children existing in our sample in 1880 with their corresponding adult-
selves in 1905, 25 years later. We restrict our sample to those children aged 10 or less in
1880 and employ six matching variables: name, surname 1, surname 2, birthplace,
province, and birthdate. As usual with historical data, the data set contains transcription
errors and typos. Moreover, the information was originally digitalised by different
researchers which sometimes relied on different abbreviation methods. The surname
‘Sdnchez’ for instance, may also appear shortened as ‘schez’. Probabilistic record linkage
allows overcoming these issues and refine the matching procedure by comparing the
similarity of the records.?'

Relying on these techniques, we are able to match 3,432 individuals (out of 20,234).
A 17% matching rate is not very high though. In contrast to other studies that rely on the
whole population,** our sample only includes a fraction on the population on Madrid
(around 40 and 35% in 1880 and 1905, respectively), thus complicating the linkage if
those individuals have moved out to a neighbourhood not covered in our sample (or
elsewhere in Spain or abroad). Moreover, children are subject to much higher mortality
rates than adults, so an important fraction of these children would have died by 1905,
especially the youngest ones. Comparing the literacy rates of the children matched to
those of the whole sample in the same age-cohort in 1905 (aged 25-35) is reassuring,
especially for males. Male literacy rates are virtually identical in both groups (92.9 and
92.8%, respectively), thus evidencing than the matching procedure does not have intro-
duced any bias in the case of boys. Girls, however, show considerably higher literacy rates
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(90.0 and 73.6%, respectively), thus making inferences from this group to the wider
population more tentative.

Each occupation is again classified into five major groups. Given that not all individuals
reported their occupation, we lose observations. This problem is especially acute for
women who were often listed as housewives and therefore unable to be included in
the HISCLASS code. We then estimate the effect of being literate on the likelihood of
belonging to different social classes, conditional on parents’ socio-economic status and
other individual characteristics such as age (and its square), marital status, number of
children and place of origin:

socio_ec_status = a + Bliteracy_Bparents_socio_ec_status + X'y + € (2)

5. Results

Table 3 reports the results of estimating Equation (1), which analyses the relationship
between socio-economic status and literacy, using a single-level logistic model for both
boys and girls and for each period in our database. All coefficients show the expected
signs are statistically significant at the 99% level.>? Given that the reported coefficients do
not offer a clear interpretation of the size of the effect studied here, Figure 3 depicts the
predicted probabilities of being literate obtained from this model. The socio-economic
status of the parents crucially shaped the educational achievements of these children.
Although this result is hardly surprising, the size of the social gap is remarkable. While
a boy coming from a family of unskilled workers only had, on average, 34% probabilities of
being literate in 1880, this figure reached 88% in the case of the sons of the highest classes
(54 percentile points difference; the difference in predicted probabilities is reported in
Table 3). The gap was even higher for girls (60 percentile points).>* Although this social

Table 3. Disparities in literacy by socio-economic status, 1880 & 1905.

Padrén 1880 Padrén 1905

Boys Girls Boys Girls

(1) ) 3) (4)

Ref. Cat.: Higher managers & professionals

Lower managers, professional, -1.06 -1.00 -1.34 -0.87
clericals, & sales personnel (0.17) (0.21) (0.29) (0.19)
Foremen & medium-skilled workers -1.90 -1.78 -1.98 -1.67
(0.20) (0.23) (0.33) (0.21)
Low-skilled workers -1.57 -1.61 -1.83 -1.39
(0.21) (0.22) (0.30) (0.22)
Unskilled workers -2.67 -2.79 -2.50 -2.22
(0.23) (0.24) (0.31) (0.22)

Controls YES YES YES YES
Observations 5,531 5,477 4,184 4,474
Pseudo R-squared 0.138 0.152 0.119 0.120

Logit regression. Clustered standard errors in parentheses. All coefficients are statistically significant at the 95 and 99%
level. The reference category is top socio-economic status: Higher managers & professionals. Controls include children’s
age, number of siblings and parents’ place of origin (see text for more details).
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Figure 3. Predicted probabilities of being literate, by parents’ socio-economic status. Categories: 1.
Higher managers & professionals; 2. Lower managers, professionals, clericals & sales personnel; 3.
Foremen & medium-skilled workers; 4. Low-skilled workers; 5. Unskilled workers. Adjusted predictions
with 95% confidence intervals. These predicted probabilities are the result of estimating Equation 1
controlling for children’s age, number of siblings and parents’ place of origin (see text for more
details).

gulf had somewhat been reduced by 1905, differences between socio-economic groups
were still considerable (42 and 47 percentile points for boys and girls, respectively).

As discussed in the previous section, the influence of socio-economic status on
children’s literacy can be shaped by the supply of public schooling and by other dimen-
sions related to the characteristics and behaviour of people living in the same neighbour-
hood. We, therefore, expand the previous exercise by including two additional variables:
the number of public schools within a 500-m radius and a set of dummies that classify the
different areas according to the level of average rents. Table A1 in the Appendix presents
the results of this specification that, as done previously, also controls for children’s age,
number of siblings and parents’ place of origin. The results show that, although both
access to school and the wider external environment played a role in shaping children’s
outcomes, the main source of the social gap in educational attainments lied within the
household. Let us address these issues separately.

Holding the other covariates fixed, including the parents’ socio-economic status,
having access to more schools nearby had a substantial impact on the likelihood of
being literate in 1880. The lack of public schools significantly prevented that many
children attended one. The fact that school density is no longer significant in 1905 does
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not mean that schools were not important. All the contrary, the expansion of the network
of public schools between these two dates facilitated access to school to virtually all
neighbourhoods in our sample, so school density no longer explains the variation in the
ability to read and write. In any case, as explained in the second section, the number of
schools was insufficient to secure access to education for all children. In addition, either
the direct or the opportunity costs of schooling, together with weak incentives, also helps
explaining the large number of children out of school.

It is possible, however, that this exercise over-estimates the role of schools if the
location of the new schools followed the demand for education. The information con-
tained in the municipal sources, however, indicate that these decisions were not taken
considering the city’s needs but the results of corruption and nepotism (Tiana Ferrer,
1992, pp. 167-170). In this regard, in 1901, only 22% of the schools were established in
publicly owned buildings (Pozo Andrés, 100). The majority of schools were located in
rented buildings that belonged to influential personalities who, through rent-seeking
behaviour, obtained extremely advantageous deals, regardless of the location of these
schools (Pozo Andrés 101-102). Even the buildings that were publicly owned had not
been initially constructed as schools but had other purposes (official, residential or
religious) and had been reformed so as to be used as schools (Tiana Ferrer, 1992,
p. 167). In this regard, contemporaries continuously stressed the lack of informed guide-
lines regarding the location of new schools, at least until the 1910s when progressive
sectors within the municipality began to intervene in these issues (Dicenta, 1910).
Although the model does not directly consider the availability of private schools, it
includes a set of dummies that classify each neighbourhood according to the average
rent and therefore indirectly controls for this issue if more private schools were located
well-off areas to cater for the needs of the upper and middle classes.

On the other hand, the type of neighbourhood where these children lived in also had
a distinct effect on their educational attainments. The poorest neighbourhoods showed
significantly lower literacy rates, even controlling for parents’ socioeconomic status and
school density. This influence got smaller over time but was still visible by 1905, especially
for girls. Given that our measure of school density does not contain information on school
quality, the neighbourhood variable may reflect, apart from social interactions and peer
effects, better public services, including schooling and therefore partly explain the lack of
correlation of school density and literacy in 1905 observed above.

Lastly, despite the role played by school density (as well as the ‘neighbourhood effect’),
parents’ socio-economic status remained the major driver of disparities in children’s
literacy. Table 4 reports the adjusted differences in the probability of being literate by
social class (being ‘Higher managers & professionals’ the reference category) before and
after controlling for school density and type of neighbourhood. This exercise shows, on
the one hand, that most of the effect of the external environment variables is concen-
trated in the lower-class families. While the coefficients of the other classes hardly change
when controlling for school density and type of neighbourhood, the effect of parents’
socioeconomic status gets reduced for those children raised by unskilled-workers, espe-
cially in 1880. The environment where some of these lower-class families lived negatively
affected the chances of their children to become literate, either through access to school
or other peer effects. The expansion of public schooling and other improvements in urban
conditions between 1880 and 1905 meant a reduction of the importance of the external
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Table 4. Differences in literacy by socio-economic status (adjusted probabilities), 1880 & 1905.

Padron 1880 Padron 1905
Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6) (7) (8)
Ref. Cat.: Higher managers & professionals

Lower managers, professional, -0.16 -0.16 -0.18 -0.16 -0.16 -0.17 -0.14 -0.14
clericals, & sales personnel (0.02) (0.03) (0.03) (0.04) (0.02) (0.03) (0.03) (0.03)
Foremen & —0.35 —0.32 —-0.37 —0.31 -029 -0.27 -033 -0.29
medium-skilled workers (0.04) (0.04) (0.05)  (0.04) (0.04) (0.04) (0.05) (0.03)
Low-skilled workers —0.27 —0.25 —-0.33 -0.30 -0.26 -0.24 —-0.26 —0.21
(0.04) (0.04) (0.04) (0.04) (0.03) (0.03) (0.05) (0.04)
Unskilled workers —0.54 —0.43 —-0.60 —0.47 -042 -0.36 -0.47 -0.37
(0.04) (0.04) (0.04) (0.04) (0.03) (0.03) (0.04) (0.03)

Controls YES YES YES YES YES YES YES YES

School density NO YES NO YES NO YES NO YES

Neighbourhood type NO YES NO YES NO YES NO YES
Observations 5,531 5,531 5477 5477 4,184 4,184 4,474 4,474

Differences in the predicted probabilities of being literate by socio-economic status. The reference category is top socio-
economic status (Higher managers & professionals). These predicted probabilities result from the resulted reported in
Table A1 in the Appendix. The set of controls include children’s age, number of siblings and parents’ place of origin
Clustered standard errors in parentheses. All coefficients are statistically significant at the 95 and 99% level.

context in explaining the social gap in educational attainments (although less so in the
case of girls).*®

In any case, children from unskilled families still suffered a considerable penalty in
1905: the probability that these boys and girls had of being literate was 42 and
47 percentile points lower than that of children raised by higher managers and profes-
sionals. Controlling for school density and type of neighbourhood, however, only slightly
reduces the social gap: the distinct effect of belonging to the bottom part of the
distribution still meant a literacy gap of 36 and 37 percentile points. As explained in
the previous section, not only these children were likely to leave school early to start
working, but also their parents were not able (or were not so inclined) to facilitate their
children’s education. Malnutrition and deficient health might be another channel
explaining why the educational achievements of these children were lower. We should
also bear in mind that, as discussed in section 2, private schools fulfilled an important
role filling the demands from the middle and upper classes. Public schools were in fact
referred to as ‘schools for the poor’ and thus avoided by these segments of the
population (Liébana Collado, 2009, p. 6). It is also crucial to bear in mind that being
literate is a bounded variable, so the increase in the educational achievements of
children from well-off families is under-estimated because their chances of being literate
were already very high in 1880. The social gap in 1905 would therefore be even wider
that our results show if we could measure other educational achievements (such as high
school attendance, for instance).

Social class thus crucially shaped children’s chances of becoming literate. Next exercise
relies on our match sample of children appearing in 1880 and linked to their adult-selves
in 1905 in order to assess whether getting literate affected their chances of moving up the
social ladder. Table 5 reports the results of estimating Equation (2) using an ordered
logistic model for men and women where dependent variable is the socioeconomic status
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Table 5. Literacy and social mobility.

Dep. Variable: Socio-economic status in 1905

Men Women
(1) ) 3) (4)
Literacy —1.44 —-1.64 -1.43 -1.17
(0.29) (0.32) (0.28) (0.34)
Parents’ socio-economic status
Lower managers, professional, clericals, 1.42 1.46 133 1.70
and sales personnel (0.24) 0.27) (0.41) (0.54)
Foremen & medium-skilled workers 2.36 2.42 2.19 2.42
(0.26) (0.29) (0.49) (0.59)
Low-skilled workers 239 237 1.77 2.03
(0.28) (0.31) (0.45) (0.58)
Unskilled workers 2.61 2.61 1.82 2.16
(0.26) (0.29) (0.41) (0.55)
Controls NO YES NO YES
Observations 953 953 356 356
Pseudo R-squared 0.070 0.090 0.054 0.126

Order logit regression. Clustered standard errors in parentheses. All the coefficients are statistically significant at the 95
and 99% level. The reference category is top socio-economic status: Higher managers & professionals. Controls include
age (and its square), marital status, number of children and place of origin (see text for more details).

(in 1905), controlling for parents’ socioeconomic status. Columns (2) and (4) control for
individual characteristics such as age (and its square), marital status, number of children
and place of origin. As expected, parents’ socio-economic status crucially shaped chil-
dren’s future prospects. Social fluidity was quite sticky during the period analysed here.
Interestingly, getting literate enhances your chances of moving up the social ladder
(although the effect is smaller for women). Note the negative coefficient of literacy
actually means upward mobility because the socio-economic status ranges from 5 (lowest
social class) to 1 (top social class).

If we focus on those individuals coming from the lowest classes (group 5), Figure 4
illustrates the quantitative effect of getting literate on social mobility by plotting the
predicted probabilities of ending up in a different socio-economic group. Those boys
who managed to get literate were more likely to climb up the social ladder as adults and
this difference increases as they moved into higher ranks: while only around 3% of those
children who did not get literate ended up working as ‘lower managers, professionals,
clericals or sales personnel’, around 20% of those who learnt how to read and write
acceded those professions. Although also positive, the effect is less clear for women. As
explained above, this might be due to the limitations of the source when registering
women'’s occupations with results in a lower number of observations. Also, although
quantitatively important, the female labour market in Madrid was relatively narrow: around
three-fourth of women working were employed as household servants in the early 20"
century (Tiana Ferrer, 1992, p. 67). Our estimates, however, constitute only an upper bound.
Individuals’ innate ability and effort influence both the likelihood of becoming literate and
their job market prospects. Our data do not allow controlling for these individual char-
acteristics, so these estimations are likely to be upwards biased. In order to mitigate this
concern, columns (2) and (4) control for other individual characteristics that might be
correlated with ability and effort. The results reported in Table 5 remain qualitatively
unchanged regardless it considers individual-level characteristics or not.
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Figure 4. Predicted probabilities of moving up the social ladder for children of unskilled workers (5).
Adjusted predictions with 95% confidence intervals. These predicted probabilities are based on the
results reported in Table 5. This model controls for age, marital status, number of children and place of
origin (see text for more details).

6. Conclusion

The increasing availability of digitalised data sets containing individual-level infor-
mation has significantly expanded our capacity to better understand how the first
stages of economic growth and the increasing supply of education changed the
costs and incentives to accumulate human capital and how individuals reacted to
the new conditions depending on a wide range of personal and societal character-
istics. This article shows that socioeconomic status was the main determinant of
educational levels in late-19'™"-century Madrid, thus evidencing the huge social gap
existing at that time. Although the expansion of public schooling during this period
facilitated access to education to children from disadvantaged background, the
public initiative was insufficient and could not suppress the barriers that these
children faced to access education. Due to their economic situation, they were
likely to leave school early and start working so as to supplement family incomes.
As a result, a significant fraction of the schooling-age population was out of school
and the educational gap between children from different social classes remained
substantial in the early 20" century. This has profound implications because get-
ting education paid off and was a means to climb up the social ladder: those
children who managed to overcome their social background and got literate were
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more likely to end up in a higher social class than their parents. However, high
inequality levels, together with an inadequate schooling system, limited the
chances that children from lower backgrounds had to become educated and there-
fore constrained their economic prospects and those of the society as a whole.

Notes

1.

10.

11.

These statistics are taken from the 1900 Spanish Population Census. The relatively low literacy
levels prevalent in most of Spain were similar to those of Italy but much lower than those
existing in other areas in North-western Europe or Scandinavia (Pamuk & Van Zanden, 2010).
For more details on the evolution of Spanish literacy, see NUfiez (1992), Guerefa and Vifao
(1996), and De Gabriel (1997), among others. This section describing the economic and social
context of Madrid follows Tiana Ferrer (1992), Pozo Andrés (1999), Liébana Collado (2009),
Pallol (2015), Vicente (2015), Carballo (2015), Diaz (2016), and De Miguel (2016).

. The 1900 Population Census indicates that 55% of the population aged 16 to 40 in Madrid

were women.

. See, for instance, Fortunata y Jacinta (1887), La Lucha por la vida (1904) or La Horda (1905),

respectively.

. In 1905, the general mortality rate in Madrid was 28 per 1,000, clearly higher than in European

cities such as London (15,6 per 1,000), Paris (17,9 per 1,000), Berlin (16,3 per 1,000) or Vienna
(19,5 per 1,000). A description of these comparisons for the early 20th century context in
Lasbennes (1912).

. Descriptions of the Spanish school system can be found in Cossio (1897, 1915), Vifiao, 1998),

De Gabriel (1997), Beltran Tapia (2013), and Beltran Tapia and Martinez-Galarraga (2018). For
the situation in Madrid, see Ruiz de Azua (1986, 1987), Tiana Ferrer (1992), Pozo Andrés
(1999), and Liébana Collado (2009).

. Ruiz de Azta (2001, p. 522). Not only local finances were strained but municipalities often

preferred to devote fund to other uses. Referring to a village nearby Madrid, Bello (1926, p. 35)
complains that, although the local school is severely underfinanced, the municipality is
expending lavishly in bullfights.

. Compulsory education was extended to 12 years old in 1901 with the creation of the Ministry

of Public Education and Arts, which also began to take care of paying the salaries of school-
teachers (Cossio, 1915, p. 81).

. Absenteeism was also significant: only around 80% of the enrolled pupils attended school

regularly (Tiana Ferrer, 1992, p. 143).

. The Moyano Act recommended the figure of one school per 2,000 inhabitants for Madrid in

1857. By 1901, the Spanish capital was far from reaching that proportion, having 3.14 schools
per 10,000 inhabitants (13.03 per 10,000 inhabitants in the rest of Spain). See Pozo Andrés
(1999, p. 94).

Solving the shortcomings of primary education in the Spanish capital became one of the
main objectives of the municipal action developed by the anti-monarchist political forces in
the Madrid City Council (Republicans and Socialists) from 1910 onwards, as can be seen in De
Miguel (2019, pp. 131-156).

According to the data handled by Pozo Andrés (1999), the first medical-school inspections
revealed that only 20% of the official schools in Madrid were in adequate hygienic-sanitary
conditions. Reports made in 1909 also showed that a third of the students enrolled were
short-sighted. The author refers to a confluence of factors to explain this situation of school
premises, including not only the lack of concern on the part of the authorities, but also on the
part of the owners, the neighbours (who refused to rent their modern homes for educational
uses) and the parents themselves, who saw the schools as ‘daytime shelters’ for their children
(Pozo Andrés, 1999, pp. 99-105).
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On the structure of primary schooling in Spain, see Cossio (1897). Although there also existed
escuelas de pdrvulos devoted to children aged 3 to 6, they were few in number and were only
used as day-care for working mothers.

The number was slightly lower in private schools: around 74 (Tiana Ferrer, 1992, p. 140).
The poor status had to be certified by the local priest and the municipal mayor (Cossio, 1915,
p. 79). Otherwise, children had to pay a weekly or monthly fee (stipulated by the munici-
pality), which served to complement the teacher’s salary. Information about payments is
dispersed. Bello (1926, p. 21), for instance, referring to a public school in a village nearby
Madrid in the early 1880s, indicates that, apart from receiving 600 reales a year from the
municipality, each child paid 2 cuartos every week.

The first law limiting child labour was passed in 1873 forbidding children younger than 10 to
work in industries, workshops, foundries and mines, as well as limiting the working day to 5
hours to those younger than 13. The law, however, was not implemented in practice and had
to be replaced by another law that was enacted in 1900 which, although slowly, began to
improve children’s working conditions (Tiana Ferrer, 1987, pp. 47-55).

Child labour was particularly prevalent in households headed by unskilled manual workers,
where all had to contribute to the family income. The meager salaries of these workers, which
proved to be clearly insufficient to cover even minimally the expenses of board and lodging
(wages were approximately 2.50 pesetas per day in 1905), thus contributing to this process.
Obtaining complete and precise information on private schools is more difficult than for
public schools (Tiana Ferrer, 1992, p. 160).

In 1909, there apparently existed 78 charitable schools in the whole province of Madrid (Tiana
Ferrer, 1992, p. 315).

Our sample contains 161,824 and 189,998 observations in 1880 and 1905 respectively. See
also Pallol (2015), Diaz (2016), De Miguel (2016), and Beltran Tapia and De Miguel (2017) for
other studies using this information.

The 1900 Map by Facundo Canada (ref), which also provides a City Street Guide. We have not
been able to locate 236 observations, a negligible fraction of the total sample, which mostly
lived in dispersed buildings in the outskirts. For a detailed digitalised view of this map, see IDE
Histérica de la Ciudad de Madrid: http://idehistoricamadrid.org/hisdimad/index.htm.

After some delays, the implementation of the Ensanche fully began from 1868, progressing
slowly and coexisting with a more spontaneous and disorganised process that densely
populated the Extrarradio or the suburbs on the outskirts, located beyond the limits set out
for Madrid’s urban expansion by Castro (Carballo et al., 2008; Vorms, 2012).

As a result of urban speculation in land use and the differences observed in budget allocation,
the Ensanche districts (North, East and South) showcased disparate socio-professional and
health conditions through the years. The differences between the neighbourhoods of those
districts was evidently reflected by the vast discrepancies they showed in the quality of
housing and in the quantity of services or infrastructures (Carballo, 2015; Pallol, 2015; Vicente,
2015).

Apart from missing, unknown or illegible records, the HISCLASS scheme does not allow to
classify students, pensioners, unable or sick individuals and, more importantly, women doing
housework. The latter group is especially important as the lower number of women than men
reported in Table 1 evidences. However, given that we focus on children and the socio-
economic status of the head of the household, this shortcoming does not constitute
a problem for our analysis.

The ages selected are aimed to target those children that were old enough so as to have
learnt how to read and write but not as old as to have entered the labour market. Using
slightly different ages hardly changes the results reported here.

See also Tiana Ferrer (1992, pp. 123-126) for differences in adult literacy rates between
neighbourhoods.

In order to take into account that model errors are likely to be correlated between individuals
living close by, robust standard errors are clustered at the neighbourhood level. Given that
the aim is to capture differences in literacy according to socio-economic status, parents’
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literacy is not included in the model because it is highly correlated with their socio-economic
status. Including this variable would underestimate the influence of class because parents’
literacy would partly capture part that effect.

27. Given that the information available for 1880 does not distinguish between elementary and
superior schools, they are combined together. In theory, elementary and superior schools
targeted children between 6 and 9 and 9 and 12 years old, respectively. However, as
explained in the text, children of all ages were put together.

28. This provision slightly favoured schools for girls, at least in quantity: 34 for boys and 36 for
girls in 1880 and 61 and 64 in 1903. Unfortunately, we do not have information on sizes or
quality of schools.

29. Only in 1903, 20 schools for boys and 10 for girls established a double turn (one in the
morning and one in the afternoon), so as to increase the existing schooling capacity (Tiana
Ferrer, 1992, p. 143).

30. Computing school density within a 1,000-metre radius does not affect the results reported
here.

31. On these techniques, see Wisselgren et al. (2014), Thorvaldsen et al. (2015), Feigenbaum
(2016, 2018) or Massey (2017).

32. Feigenbaum (2018), for instance, obtains a 59% matching rate relying on the whole census
but other studies such as Parman (2011) or Guest et al. (1989) obtain lower rates.

33. As expected due to the fact that we are analysing individual behaviour, the explained
variance is relatively low. Interestingly, the pseudo R-squared is lower in 1905 than in 1880.

34. Our results contradict those by Tiana Ferrer (1992, p. 125) who, relying on differences in adult
literacy rates between neighbourhoods in 1915, argues that social differences played a larger
role in shaping men’s literacy rates than women'’s.

35. The results reported here are robust to two additional specifications: controlling for neigh-
bourhood fixed effects and excluding the northern neighbourhoods, whose dispersed set-
tlement pattern differs to that of the city centre.
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