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ABSTRACT 

This article considers the dynamics of Spanish literacy in the period 1860-1910, 
characterized by local councils’ responsibility of public elementary education. To this 
end, it is built a harmonized series of the literacy of the population aged ten or over, 
disaggregated by sex and province. Marked spatial differences and a very large gender 
gap can be observed. Five clusters are determined according to the male literacy rates of 
the provinces in 1860; these clusters prove to have explanatory power all along the period 
and for both sexes. A parsimonious statistical model of the evolution of male literacy 
during the period, introducing linguistic variables, shows a considerable temporal 
stability of the spatial distribution of male literacy. The model of the evolution of female 
literacy presents similarities with that of male literacy, although now the initial state (in 
1860) is not described by female literacy, but yet by male literacy. All in all, the evolution 
of literacy in Spain between 1860 and 1910 did not follow the spatial pattern of the 
economic modernization process. Besides, there was no correlation between birth rates 
and literacy rates of children, for both sexes, and the same can be said of the correlation 
between urbanization and literacy. Considering the West European context, the Spanish 
literacy process during the period 1860-1910 was a failure, except for the geographical 
area of the top cluster. 

 

1. INTRODUCTION 

Human capital is a fundamental determinant of long-term economic and human 
development (Hanushek and Woessmann, 2010). In this sense, female illiteracy is a 
particular obstacle to economic progress1. Sandberg (1982) argued that literacy rates, as 
a variable capturing the stock of human capital of the population, anticipate future 
increases in per-capita income. In general, all Western countries, except for Britain2, 

 
1 See Bowman and Anderson (1963), Núñez (1992 and 2003a) and Sarasúa (2002 and 2019). 
2 A paradox appears in the English case. Although there is no complete consensus on the level of English 
literacy rates before and during the early industrial revolution, it seems that they improved substantially 
between 1642 and 1750, and then stagnated until 1815-1830, especially in industrial centres. This evolution 
led many researchers to assume the hypothesis that education was not an essential requirement for 
modernization. All the same, that stagnation was a consequence of the industrialization process itself, which 
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greatly improved their literacy rates during the early stages of modern economic growth. 
In principle, industrialization requires previous physical and, above all, human capital (as 
Galor’s unified growth theory points out3), and a fast accumulation of them. Literacy 
allows the accumulation of information. 

We consider herein the evolution of literacy in Spain during the period between mid-
nineteenth century and the First World War. From 1860 the Spanish censuses report 
reliable literacy data. The first aim of the article is to build a harmonized series of the 
literacy of the population aged ten or over, disaggregated by sex and province (NUTS-3 
level), for the period 1860-1910. Vilanova Ribas and Moreno Julià (1992) compiled a 
harmonised series from 1887, but before 1887 the literacy data provided by the censuses 
are not broken down by ages. For the period 1887-1910, we make use of the censual 
literacy data disaggregated by sex, age and province.  

Apart from the understanding that it provides per se, disaggregation by sex turns out to 
be a useful tool to study the dynamics of the literacy process during the period. 

The period 1860-1910 is characterized by institutional factors that impinge on the funding 
of public elementary education. The comprehensive Public Instruction Law (1857) 
(known as Moyano Law after the incumbent minister), valid throughout this span of time, 
declared primary education compulsory (at least in theory) for all children between the 
ages of six and nine, and also free in public schools for the certified poor. The financing 
of public elementary education was left to municipalities. On the other hand, the 
desamortización of 1855 had confiscated the assets of educational foundations of all 
kinds4 and most of the land belonging to the municipalities (until then a major source of 
the income of local councils). Near the end of the period, in 1901, compulsory education 
was extended to the ages between six and twelve, public primary education was made 
free for all, and the (central) state assumed the direct payment of teachers' salaries 
(although taking a percentage of municipal taxes in exchange). Until 1910, the funding 
of public elementary education fell fully on the shoulders of municipalities5. Only after 
that year the state began to contribute to the financing of primary education6. 

The Moyano law must be seen in the context of the laws which organised the 
alphabetization process in most Western European countries: the state establishes a 
national system of universal elementary education, imposing on local authorities the 

 

initially needed unskilled labour (also regrettably including children, making higher the opportunity cost of 
attending school), and of the intense urbanization process, which was not accompanied by a similar increase 
in the educational supply. Once this first phase of industrialization had been overcome, the need for a more 
qualified workforce and the extension of the franchise meant that from 1840 the literacy process became 
widespread in England (see West (1978); Schofield (1973); Mitch (1993, 2013); Pleijt, Nuvolari and 
Weisdorf (2020)). 
3 Galor (2011). 
4 These were assets that had survived the desamortizaciones of 1836-1837 and 1841, which affected the 
properties of the Catholic Church. 
5 See Terrón Bañuelos (1997). 
6 Centralization in primary school systems fostered eventually literacy in Latin European countries like 
Portugal (see Reis (1993), Nunes (2003) and Gomes and Machado (2020)), Italy (see Zamagni  (1993) and  
Cappeli and Vasta (2020)) and Spain (see Núñez (1992)). 
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obligation to create and maintain schools. Financing is essentially dependent on local 
authorities and on the fees paid by parents7, although it is free for the poor. The 
differences between countries lie in the time of commencement of the process and the 
extent to which the legal provisions were actually implemented. 

C.E. Núñez8 has carried out relevant studies on literacy and education in Spain, showing 
that, although Spanish literacy rates performed poorly at the national level in the period 
1860-1910, large regional differences can be observed. According to Núñez, the northern 
half of the country, except for Galicia, was more literate than the south-eastern 
Mediterranean coast, and some areas had in 1860 male literacy rates similar to those of 
the most advanced countries of Europe (above 70%), whereas others displayed levels 
among the lowest in Western Europe (below 20%). Fifty years later, even when male 
literacy rates had improved, the differences between provinces persisted. For their part, 
female literacy rates were much more homogeneous in 1860, in no case exceeding 30%, 
which entailed a high gender differential overall, much higher in the more literate areas9. 

The paper deals with the evolution of literacy between 1860 and 1910. As for any analysis 
of the dynamics of a system, an essential point is how much the initial state explains the 
final state. Five clusters are determined according to the male literacy rates of the 
provinces in 1860. Although the clustering procedure is based strictly on one-dimensional 
attribute similarity (see Section 4), the resulting clusters are spatially contiguous to a high 
degree. 

The study of the evolution of literacy is facilitated by considering the age structure 
(available after 1887), as low literacy rates in 1860 may obscure the literacy effort if only 
“biologically linked” literacy rates are used in later years. Two literacy rates may have a 
biological link, in so far as they share part of their underlying populations. For example, 
the male rate (for men 10 years old and over) in 1900 has a biological link with the same 
rate in 1910, because the men 10 years old and over in 1900 still surviving in 1910 are 
part of the men 10 years and over in 1910. In contrast, the male rate in 1900 has no 
biological link with the male rate for boys (between 11 and 15 years old) in 1910. 
Assuming that the acquisition of literacy for those older than a certain age becomes 
increasingly unlikely, a very low literacy rate in some year holds back the biologically 
linked literacy rates in later years (this is particularly the case with female rates). 

The clusters considered above prove to have explanatory power all along the period and 
for both sexes. The 6 provinces of the first cluster, the “Castilian core”, had surpassed the 
threshold of 75% male literacy in the 1870s, and still headed the list in 1910. All the 12 
provinces of the fifth cluster, “South and East”, were among the bottom 14 provinces by 
male literacy in 1910, with values between 30% and 45%. The statistical results show a 
considerable temporal stability of the spatial distribution of male literacy. We obtain a 

 
7 Fees were eliminated later: in 1881 in France, in 1889 in Prussia and in 1901 in Spain. The Casati Law 
of Italy (1859) established full gratuity (for the first two years of education) upon its enactment. 
8 Núñez (1992. 1993, 1997, 2003a, 2003b and 2010). 
9 Beltrán Tapia et al. (2021) studies the spatial convergence of literacy in Spain with data disaggregated 
by municipality.  
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rather parsimonious model of the evolution of male literacy during the period, with 
coefficient of determination round 90% and only three regressors: the initial state (in 
1860) and two linguistic variables. There is no influence of economic modernization: the 
proportion of the male active population working in agriculture, or the same proportion 
of those working in industry, turn out to be non-significant. 

The harmonized literacy series for the period 1860-1910 facilitates especially the analysis 
of the female literacy development. The overall female rate in 1860 was low enough, 
11.2%, in contrast with the certainly lacklustre male rate, 38.9%. Unlike male literacy, 
there is no clear spatial pattern of female literacy in 1860. Generally speaking, the main 
feature of the dynamics of female literacy in the period is that the greatest increase in 
female literacy did not occur in the most economically developed or urbanized areas, but 
rather in those provinces that in 1860 had the highest levels of male literacy10. In fact, the 
female literacy of 1910 is predicted quite well by the male literacy of fifty years before. 
The resulting model of the evolution of female literacy during the period presents 
similarities with that of male literacy, although now the initial state (in 1860) is not 
described by female literacy, but yet by male literacy. Indeed, female literacy in 1860 
turns out to be non-significant for the evolution of female literacy in the period 1860-
1910. 

The evolution of literacy in Spain between 1860 and 1910 did not follow the spatial 
pattern of the economic modernization process, as it is usually the case11. On another 
note, birth rates and urbanization are two issues impinging on the financial constraints of 
parents and local councils, the essential funders of elementary education during the 
period. In this sense, there was no correlation between birth rates and literacy rates of 
children, for both sexes, and the same can be said of the correlation between urbanization 
and literacy (data of 1910). Certainly, the Moyano Law allowed small villages to maintain 
mixed-sex schools and opt for less paid (and qualified) teachers. But, ultimately, the list 
of per capita investors in public primary education was headed by rural provinces with 
high literacy (data of 1908). 

All in all, the Spanish literacy process during the period 1860-1910 was a failure. If we 
consider eight West European countries able and willing to provide reliable censual 
literacy data during the 19th century, Spain had the fifth literacy level and the widest 
gender gap at the beginning of the period, and the eighth literacy level and still the widest 
gender gap at the end. Certainly, there were drastic regional differences, and, by 1910, 
literacy was almost universal among girls in the Castilian core, while only around one 
quarter of girls were literate in the South and East cluster. 

The article is organized as follows. Section 2 examines the level of Spanish literacy in the 
period 1860-1910 within the European context. Section 3 deals with the methodology 

 
10 Cf. Beltrán Tapia et al. (2021, footnote 43): “female literacy grew rapidly in municipalities where male 
literacy was already high”. 
11 See Smith (1976: Book I, Chapter 10), Hanushek and Woessmann (2010) and Sandberg (1982). On the 
other hand, see Reher (1997). 



5 
 

used to build a harmonized series of the literacy of the population aged ten or over; the 
series is provided in Appendix 2. Sections 4 and 5 present the evolution of male and 
female literacy, respectively, and discuss the link between female literacy at the end of 
the period and male literacy 50 years earlier. Section 6 concludes. 

 

2. THE EUROPEAN CONTEXT 

Literacy concerns primarily communication. An individual who can communicate with 
another by means of written language is regarded as a “literate” person, and one who does 
not possess this ability is considered an “illiterate” (see UNESCO (1957)). Thus, literacy 
comprises both reading and writing12. 

In order to estimate the literacy level of a population, we face considerable problems, 
conceptual and practical, especially when we go back in time13. The advent of modern 
censuses in the mid-19th century opened new possibilities for the measurement of 
literacy. In modern censuses data were obtained on all individuals present in the 
household on the specified census day. Information was self-reported by the household 
heads through household forms (later individual forms). A field force of professional 
enumerators was employed to assist in the process from house to house (especially if there 
was no one in the house who could write) and collect the forms14. 

All modern censuses had a similar basic methodology, and thus comparisons between 
countries are made easier15. It must be considered when the data refer to literacy (ability 
to read and write) or semi-literacy (ability to read). We shall refer here to literacy data in 
Western Europe. Sometimes the first censuses gave literacy data without distinguishing 
ages, setting or not setting a minimum age to obtain the data (4, 5 or 6 years); in these 
cases, obtaining a true literacy rate (from 10, 11, 12 or 15 years old) requires estimation 
work (which can be quite precise if the necessary auxiliary data are available, as it is 
usually the case). 

The first (modern) census in Western Europe with literacy data is that of Ireland in 1841. 
Then we have the censuses of Spain (1860), Italy (1861), Belgium (1866) and France 
(1866). More countries are added later. Some European countries have never included 

 
12 The modern UNESCO proposed definition reads: “A person is considered literate, who can both read 
with understanding and write a short simple statement on his everyday life” (see UNESCO (1957); the 
proposal was made by a committee in 1951). 
13 As for the pre-statistical age, the main tool of analysis is considering who could sign and who could not 
sign in documents (such as marriage certificates, deeds, wills, etc.), and even the quality of the signatures. 
Apart from the issue of how representative of the population is the sample in each case, the ability of an 
individual to write his/her name does not entail, in principle, a general ability to read or write, although 
there can be statistical correlations (see Furet and Sachs 1974). 
14 See Baffour et al. (2013) about modern censuses and their evolution. 
15 See UNESCO (1953) about problems arising in censual literacy data. Besides, when literacy is self-
reported there are attendant issues of possible upward bias. A test was implemented in 1864 to check the 
accuracy of the literacy self-report of the conscripts in France, with the result that their statements were 
highly reliable (see Furet and Ozouf (1977)). 
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questions on literacy in their censuses (e.g., the United Kingdom (except Ireland) and 
Denmark), or have done so very late (e.g., Sweden, in 1930). 

Table 1 shows the literacy data of Western European countries for which census data exist 
in the nineteenth century. For each country and census, three percentages of literacy are 
indicated: for men and women, separated by a hyphen, and the global percentage in the 
bottom row. For example, for Spain in 1860, considering the population aged ten or over, 
38.9% of men were able to read and write, as well as 11.2% of women, and 24.8% 
considering both sexes. 

Taking into account the countries in Western Europe where censual literacy data are 
available already in the nineteenth century, there are three countries where the literacy 
rate had not reached the 75% level before the First World War: Spain, Italy and Finland 
(in fact, the 75% threshold was reached in the three of them by the 1930-1940 interval, 
beyond the time span considered in this paper16). 

Note that Finland followed the Swedish model (based on home instruction of the ability 
to read known texts: a set of selected religious texts, emphasizing submission to authority), 
with high restricted semi-literacy and low literacy until modern school systems were 
introduced17. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
16 Spain and Italy were in this period predominantly agricultural economies and followed a Latin pattern of 
modernization (Tortella (1994), p. 5): relative backwardness in the nineteenth century and recovery in the 
twentieth century. 
17 See Johansson (1977) and Tveit (1991). 
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Table 1. Literacy rates in Western Europe 

 Ireland 
(≥5) 

Spain 
(≥10) 

Italy 
(≥12, ≥10) 

Belgium 
(≥15) 

France 
(≥6, ≥10) 

Prussia 
(≥10) 

Austria-C18 

(≥6, ≥11) 
Finland 
(≥10, ≥15) 

1841 37-18 
28 

       

1851 41-25 
33 

       

1860/61 49-34 
41.3 

38.9-11.2 
24.8 

30.4-14.0 
22.2 

     

1866    59.1-51.6 
55.4 

61.5-49.9 
55.7 

   

1871/72 54.7-44.3 
49.4 

   63.4-53.2 
58.3 

89.2-83.6 
86.3 

  

1877  43.5-17.9 
30.3 

      

1880/81 62.6-56.1 
59.3 

 45.6-27.5 
36.5 

71.5-64.1 
67.8 

  61.9-55.1 
58.4 

16.2-10.2 
13.1 

1887  48.2-22.8 
35.1 

      

1890/91 72.4-68.9 
70.6 

  76.4-69.9 
73.1 

  69.4-63.0 
66.1 

25.9-19.3 
22.5 

1900/01 80.3-78.5 
79.4 

52.7-30.5 
41.2 

 82.9-78.0 
80.4 

86.5-80.6 
83.5 

 76.6-70.7 
73.6 

41.1-36.5 
38.8 

1910/11 84.7-83.7 
84.2 

57.6-38.6 
47.7 

 88.3-84.9 
86.6 

90.3-85.9 
88.1 

 83.9-78.8 
81.3 

57.4-53.3 
55.3 

Sources and notes in Appendix 1 

 

It is worth highlighting the large gender gap in Spanish literacy rates. At the beginning of 
the period, in 1860, it is 27.7 points in Spain, while it is 15 points in Ireland (1861), 16.4 
in Italy (1861), 7.5 in Belgium (1866) and 11.4 in France (1866). At the end of the period, 
in 1910, the gender gap is still 19 points in Spain, to be compared with 1.0 in Ireland 
(1911) or 3.4 in Belgium, but 12.4 in Italy (estimation, see Table 2 below). 

On the other hand, Spain lost ground to Italy and Finland during the period 1860-1910. 
Table 2 focuses on the literacy rates of Spain, Italy and Finland. The dates of the censuses 
have been made homogeneous by linear interpolation. The problem arises that in Italy 
there are no data on literacy after 1881, but only on semi-literacy. In the table, a crude 
estimate (written in italics) of the Italian literacy rates in 1900 and 1910 has been given, 
subtracting from the (interpolated) Italian census percentages of semi-literates (out of the 
population aged 10 or more) the estimates of the percentages of those individuals able 
only to read (but not to write), assuming that the latter percentages are equal to those of 

 
18 In the sequel “Austria-C” will denote “Cisleithania”, the northern and western part of Austria-Hungary, 
containing Austria proper, present-day Czechia and other crown lands (“Kronländer”). After the 
Compromise (“Ausgleich”) of 1867, the Austrian Empire was transformed into the dual monarchy of 
Austria-Hungary, constituted by two parts, with their respective parliaments and governments: Cisleithania 
(the Austrian part) and Transleithania (lands of the “Archiregnum Hungaricum”). 
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Spain in the same year. These estimates are accurate for the purpose of the comparison 
between Spain and Italy (using them is equivalent to considering semi-literacy rates in 
both countries), but they are not so accurate beyond this comparison19. 

At the beginning of the period20, Spain had the highest literacy level of the three countries. 
At the end of the period, it had the lowest. The comparison with Italy is particularly 
relevant (in the case of Finland it must be considered that in 1880 almost the whole 
Finnish population had at least restricted semi-literacy21). 

Table 2. Literacy rates in Spain, Italy and Finland 

 Spain 
(≥10) 

Italy 
(≥12, ≥10) 

Finland 
(≥10, ≥15) 

1861 39.2-11.6 
25.1 

30.4-14.0 
22.17 

 

1880 44.9-19.4 
31.7 

44.8-26.8 
35.8 

16.2-10.2 
13.1 

1900 52.7-30.5 
41.2 

56.1-41.1 
48.4 

41.1-36.5 
38.8 

1910 57.6-38.6 
47.7 

66.4-54.0 
60.0 

57.4-53.3 
55.3 

 

However, as we shall see, in a predominantly rural area corresponding approximately to 
the original Castile, the threshold of 75% in the male literacy rate had been reached 
already in the interval 1871-1880 (in the 1877 census), whereas in a fifth of Spanish 
provinces it was less than 30%. At any rate, low female literacy was a burden spread 
throughout the country, to a greater or lesser degree, which meant that the literacy gender 
gap was very large (particularly in the most literate provinces), even when compared to 
Italy. 

It is worth considering the internal spatial differences in literacy levels of other countries 
around 1870. 

 
19 The percentage of semi-illiterates (people who can read but not write) was small in Italy (in 1861 it was 
3.9% for men, 5.5% for women and 4.7% overall, and in 1881 it was 1.2% for men, 3.4% for women and 
2.3% overall) and in Spain (in 1887 it was 2.2% for men, 4.5% for women and 3.4% overall, and in 1910 
it was 1.0% for men, 2.3% for women and 1.7% overall (Vilanova Ribas and Moreno Julià 1992). 
20 Prior to 1860, there are no safe data on literacy in Spain, but research based on the counting of signatures 
in various sources and regions (see, inter alia, Bennassar (1985), Rodríguez and. Bennassar (1978) and 
Larquié (1981)) seems to show that the literacy level in Spain was similar to that in France during much of 
the Old Regime. At any rate, after the Spanish War of Independence against Napoleon (1808-1814), 
arguably the bloodiest event in Spain’s modern history, it is clear that Spanish literacy entered a period of 
relative decline. 
21 Semi-literacy was high in Finland: in 1880 it was 81.0% for males, 87.6% for females and 84.4% overall, 
and in 1910 it was 41.3% for males, 45.7% for females and 43.6% overall (Myllyntaus (1990). These 
Finnish figures should be understood in the sense of restricted semi-literacy (see above), as Finland 
followed the Swedish model. 
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The most literate areas of France in 1866 were, apart from Paris and its surroundings, the 
north-eastern part of the country: Alsace, Lorraine, Franche-Comté and Champagne, with 
literacy levels above 75%. There was a gulf with the least literate areas, located in the 
eastern Pyrenees, much of Brittany and a strip in central France covering Perigord, Berry, 
Bourbonnais and the east of Limousin; in all of them, the percentage of literates did not 
reach a third of the population in 1866. 

In Italy (1871 census, semi-literacy rates for the population aged 6 or over) literacy 
decreased from north to south, with the highest values in Piedmont (66.3% for males and 
49.2% for females) and Lombardy (59.3% for males and 50.3% for females), and very 
low values in the south, with the smallest values in Basilicata (19.1% for males and 5.3% 
for females) and Calabria (20.9% for males and 5.3% for females)22. 

Despite the high literacy of Prussia already in 1871, a swathe of land along the far east of 
the country (Prussia proper, Posen and Upper Silesia) had literacy rates below 75%, with 
a minimum of 57.1% in Bromberg. This area corresponded to the districts with a sizeable 
Polish-speaking minority (Prussia proper) or a Polish-speaking majority (Posen and 
Upper Silesia). The rest of the country had literacy rates above approximately 90%, 
except for part of Pomerania (83.3% in Köslin and 84.1% in Stralsund). The highest 
values were in Berlin (97.4%) and the rural district of Sigmaringen (97.2%). 

Unlike France and Prussia, in Italy there were still intense spatial differences at the end 
of the period (1911 census, semi-literacy rates for the population aged 6 or over): in 
Piedmont the literacy rates were 90.9% for males and 87.2% for females, whereas in 
Calabria they were 40.5% for males and 21.9% for females. 

 

3. CENSUSES AND LITERACY RATES 

The first aim of this paper is to provide a census-based time series from 1860 to 1910 of 
the Spanish literacy rates, disaggregated by sex and province, for the population 10 years 
old and over (see Appendix 2). 

There are five “complete censuses” with literacy data in the period: 1860, 1877, 1887, 
1900 and 1910 (the “incomplete censuses” of 1857 and 1897 are not relevant here)23. 
From 1887 onwards combined data of literacy and age appear in the censuses; in 1860 
and 1877 these two kinds of information are given separately. There are 49 provinces in 
Spain throughout the period24. The city of Ceuta is always included in the province of 
Cádiz25, and the city of Melilla is grouped with other small “plazas de soberanía” and is 

 
22 See Noble (1965, p. 300).  
23 See Melón (1951) and Cusidó i Vallverdú and Gil-Alonso (2012) for comparative analyses of the Spanish 
censuses of the period. 
24 This geographical division has remained stable since its creation in 1833 until 1927, when the Canary 
Islands split into two provinces, Santa Cruz de Tenerife and Gran Canaria, and has remained so until today. 
We shall use the official names of the provinces (as appearing in the censuses of the period) throughout.  
25 In the 1887 census the literacy data of Ceuta are not even provided separately and are subsumed into 
those of the “partido judicial” (“judicial district”) of Algeciras. 
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treated for census purposes as one more province, with which 50 divisions appear in the 
censuses. Colonial data are not considered in this paper. 

Both the de facto population and the de jure population (usually resident population) are 
provided in all censuses (except in 1860, where only the de facto population is given). 
Literacy figures are taken from the de facto population. The number of individuals 
unspecified for literacy is also provided in all censuses (except in 1860), and it is always 
low (0.04% over the population aged 10 or over in 1877, 0.1% in 1887, 0.1 in 1900, 0.3% 
in 1910). 

We have not excluded from the population those individuals unspecified for literacy when 
calculating the literacy rates (which is equivalent to considering them illiterate). 
Obviously, these literacy rates are lower than when individuals unspecified for literacy 
are excluded from the reference population (as it is done most frequently). 

Now we set up some notation. Let us consider a certain group of people (Spain, a 
province, the women of that province, etc.), which is clear from the context. P10 is the 
population aged 10 or over in this group, and A10 is the literate population aged 10 or 
over. In general, Pk is the population aged k or over and Ak is the literate population aged 

k or over. We now define Tk= 
𝐴𝐴𝑘𝑘𝑃𝑃𝑘𝑘 , the literacy rate of individuals aged k or over.  Similarly, 

P11-15 is the population aged 11-15 (inclusive) and A11-15 is the literate population aged 
11-15. In general, Pm-n is the population between m and n years (inclusive) and Am-n has 
the obvious meaning. The literacy rate for individuals aged between m and n (inclusive) 

is Tm-n= 
𝐴𝐴𝑚𝑚−𝑛𝑛𝑃𝑃𝑚𝑚−𝑛𝑛 . 

Our purpose is to obtain T10 for each province, for men and women, in the 1860, 1877, 
1887, 1900 and 1910 censuses. Also, the child literacy rates T11-15 in the 1887, 1900 and 
1910 censuses are to be calculated. 

The values of P10, P11-15, A10 and A11-15 can be found immediately, for each province, for 
both men and women, in the 1887, 1900 and 1910 censuses, and thus T10 and T11-15 can 
be calculated for these censuses. The rest of this section provides an exposition of how 
we estimate the value of T10 in the 1860 and 1877 censuses, in each province, for men 
and for women.  

In the 1877 census we can calculate P10 directly, but we have to estimate A10. On the other 
hand, in the 1860 census only the values P0-5 and P6-10 are given. We estimate   P10-10 (and, 
from there, P10 and P6-9) by finding the values of the coefficient P10-10/ P6-10 from the 1877 
census and using them as an estimate of P10-10/ P6-10 in the census of 1860. It now remains 
to estimate A10 in 1860. 

What is left is to estimate A10 in 1860 and 1877, in each province, for men and for women 
(as for literacy data, only A0 is provided in these censuses). In order to do this, if we write 
T’0-9= A0-9/ P6-9, it suffices to estimate T’0-9. Setting T’6= A0/ P6 (a value known in 1860 
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and 1877), we now propose the simple regression model (SRM), separately for men and 
women, 

T’0-9= β0+ β1T’6+ε 

where the variables run through the values of the provinces. The first census in which the 
values of T’0-9 are known is that of 1887. We now estimate the values of the parameters 
β0 and β1 with the data from 1887, intending to use them thereafter to “predict backwards” 
the values of T’0-9 in 1860 and 187726. The results are: 

Men: β0= -0.1039, β1= 0.6848, with R2= 0.8312 

Women: β0= -0.0364, β1= 0.7796, with R2= 0.8487 

In order to assess the “backwards predictive” capacity of the model with these parameters, 
we apply the equation with the estimated parameters to predict the values of T’0-9 in 1900 
and 1910, the two censuses after 1887. In these censuses we know the true values of T’0-

9, and we can see to what extent the "prediction" deviates from the true value. For 1900 
the coefficients of determination are as follows: 

Men: R2= 0.8432. Women: R2= 0.8248                                                                       (1) 

For 1910 the R2 values are 0.7476 for males and 0.7840 for females. As these coefficient 
of determination results are rather good by “predicting” the T’0-9 values in the two 
subsequent censuses (1900 and 1910), with the parameters calculated using the 1887 data, 
it can be inferred that the “backward prediction” in the two antecedent censuses (1877 
and 1860) will also be good. It must be taken into account that, as it is discussed below, 
literacy changes less in the period 1860-1887 than in the period 1887-191027. 

We have tried other methods to estimate the T'0-9 values in 1877, using two regressors, 
apart from the independent term. Specifically, we have considered the multiple regression 
model (MRM): 

nT’0-9= β0+ β1 nT’6+ β2 n+1T’0-9 + ε 

where nT’0-9 and nT’6 indicate values in the n-th census and n+1T’0-9 in the subsequent 
(n+1)-th census. 

 
26 Melilla presents atypical characteristics and is not included in the estimation of the model parameters, 
here and in subsequent regression models (and correlation coefficients) appearing in the paper. 
Accordingly, the T’0-9 values of Melilla in 1860 and 1877 are estimated, for men and women, by multiplying 
the T’0-9/T’6 ratio of Melilla in 1887 by the T’6 value of Melilla in 1860 and 1877, respectively. On the 
other hand, the values of T’6 for women in 1860 of five provinces are very low and far out of the range of 
the values of 1887, and this results in slightly negative estimations of T’0-9 which have been taken zero 
instead; at any rate, the affected figures are negligible. 
27 Although the T10 rates will be used later for this discussion (which for 1860 and 1877 are obtained using 
the parameters considered now), there is no circularity in the reasoning, since the result is the same using 
the cruder rates T’6, which can be obtained directly from the census data. 
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We now estimate the values of the parameters β0, β1 y β2 with the data from 1887 (n-th 
census) and 1900 ((n+1)-th census). The results are: 

Men: β0= -0.0538, β1= 0.2056, β2= 0.7585, with R2= 0.9246 and R�2= 0.9214 

Women: β0= -0.0251, β1= 0.2937, β2= 0.5746, with R2= 0.9254 and R�2= 0.9221 

The multiple regression model (MRM) certainly provides a better fit to the data (from 
1887 and 1900) than the simple regression model (data from 1887), for both men and 
women. Another question is its ability to "predict backwards" the values of T’0-9 in 1877 
(the values of the regressor n+1T’0-9 are known, as they correspond to the 1887 census). In 
order to compare this ability in the two models, we apply the multiple regression equation 
with the parameters now estimated to predict the values of T’0-9 in 1900, the post-1887 
census. In 1900 we know the true values of nT’0-9, and we can see how far the "prediction" 
deviates from the true value. The coefficients of determination are as follows: 

Men: R2= 0.6806 and R�2= 0.6667. Women: R2= 0.7704 and R�2= 0.7605                     (2) 

Comparing (1) and (2), the results of the multiple regression model (MRM) are worse 
than those of the simple regression model (SRM) to “predict” the values of T’0-9 in 1900, 
for both men and women. Therefore, we choose the simple regression model to “predict 
backwards” the values of T’0-9 in 187728. Even more so, we discard a similar multiple 
regression model (in which a regressor of the type n+2T’0-9 would have to appear) to 
estimate the values of T’0-9 in 1860, and we also maintain in this case the simple 
regression model. 

 

4. THE EVOLUTION OF MALE LITERACY 

4.1. The starting point 

Spain in 1860 is a predominantly agrarian country, with little modern industry, except in 
the province of Barcelona. Politics is unstable, marked by pronunciamentos and 
uprisings, and it will continue to be so until 1876, with the end of the third Carlist (civil) 
War, at the beginning of the Bourbon Restoration. Spanish is the predominant language, 
although Basque, Catalan-Valencian and Galician are also spoken (see below). 

Based on census data, we can estimate that the Spanish literacy rate for males (aged 10 
and over) was 38.9% in 1860. This global level of literacy says nothing about an important 
part of reality: a heterogeneous and unusual spatial distribution of male literacy. 

 
28 Two alternative multiple regression models have also been considered, in which the second regressor is 
n+1T10-10 or n+1T16-20, instead of n+1T’0-9, but in them the coefficients of determination and the corrected 
coefficients of determination are worse than those of the multiple regression model (MRM), for both men 
and women, so they have been ruled out. 
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We introduce a clustering of the 49 Spanish provinces according to their male literacy 
rates in 1860. In order to define the clusters, the provinces are ranked in descending order 
of their male literacy rates, proportional indices are assigned to the male literacy rates of 
the provinces (with 100 corresponding to the mean Spanish male literacy rate), and the 
indices 160, 130, 100 and 70 are taken as dividers between clusters29. The following five 
clusters are obtained (see Figure 130): 

- Castilian core, with male literacy rates above 65%. It is made up of 6 provinces, 
geographically contiguous, roughly corresponding to the County of Castile becoming a 
(more or less) independent entity in the mid-tenth century. By 1877, five of these 
provinces (Álava, Burgos, Palencia, Santander and Soria) had surpassed the threshold of 
75% male literacy (the sixth province, Segovia, reached 72.1% in that census). It is a 
predominantly rural area, with a prevalence of small villages and no town with more than 
20,000 inhabitants, except for Burgos with 25,000 and Santander with 30,000. 

- Northern Plateau, with male literacy rates between 50% and 62%. It is made up of 8 
provinces located in the Northern Plateau (Meseta Norte) or on its edge, around the 
Castilian core. Here is situated Madrid, the capital and largest city of Spain, with 300,000 
inhabitants, but also the very rural region of León (provinces of León, Zamora and 
Salamanca; the university city of Salamanca has only 16,000 inhabitants). 

- Sundry North, with male literacy rates between 40% and 49%. It is the only cluster 
without geographical unity, made up of 6 provinces located at different points in the 
northern half of Spain. Here is situated Barcelona, the second city in Spain, with almost 
200,000 inhabitants. It is the most linguistically diverse cluster, including areas with a 
predominance of the Spanish, Catalan, Basque or Galician languages. 

- Transition, with male literacy rates between 28% and 39%. It is made up of 17 
provinces, which (except for three of them) constitute a continuous swathe of land from 
the eastern Pyrenees to the southwest coast in the Atlantic, separating the first three 
clusters from the fifth. Here is situated Seville, the third Spanish city, with almost 120,000 
inhabitants, and three other cities with more than 50,000 inhabitants. 

- South and East, with male literacy rates below 27%. It is made up of the Balearic and 
Canary Islands and 10 provinces that constitute a continuous strip along the 
Mediterranean coast, except for the northern part of it. Here you can find some of the 
richest agricultural areas and six of the twelve Spanish cities with more than 50,000 
inhabitants, including Valencia, the fourth Spanish city, with almost 110,000 inhabitants. 

Our clustering procedure is straightforward, dealing with attribute similarity, where the 
attribute is one-dimensional and naturally ordered. In principle the procedure does not 
guarantee that the resulting clusters are spatially contiguous, but in fact they are so to a 

 
29 The number of clusters have been determined by inspection of the distribution of the indices. 
30 The present official names of the provinces are used in the maps: “Oviedo” is now “Asturias”, 
“Santander” is “Cantabria”, “Logroño” is “La Rioja”, “Guipúzcoa” is “Gipuzkoa”, “Gerona” is “Girona”, 
“Lérida” is “Lleida”, “Coruña” is “A Coruña” and “Orense” is “Ourense”. 
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high degree. Moreover, the spatial distribution of literacy shows a mostly concentric 
pattern with the province of Burgos at the centre. The whole first cluster is included in 
the first ring formed by Burgos and the bordering provinces. If we consider the 19 
provinces of the second ring (the first ring and its bordering provinces), it turns out that 
it coincides with the 19 provinces with the highest male literacy rate (with only two 
exceptions). 

 

Figure 1: Literacy rates (males aged 10 and over) in 1860 

 

 

The spatial pattern of the male literacy rate in 1860 is remarkable. There is no positive 
correlation between male literacy and the level of urbanization (measured by the 
percentage of the population living in the provincial capital or in towns with more than 
30,000 inhabitants): the correlation coefficient is ρ= -0.0096 (we always consider 
disaggregation by province). There is also no appreciable correlation between male 
literacy and the level of industrialization, whether the latter is measured by the ratio of 
"workers in factories" (“jornaleros en las fábricas”) to the total population, or if both 
miners and workers in factories are in the numerator: the correlation coefficients are ρ= 
0.0017 and ρ= -0.0784, respectively. 

Building explanatory models of literacy in 1860 would require the analysis of data much 
earlier than 1860. The purpose of this paper is rather to explain the evolution of literacy 
between 1860 and 1910, taking literacy rates in 1860 as initial conditions, and leaving for 
further studies the analysis of the data prior to 1860. 
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4.2. Evolution in the period 1860-1910 

Literacy levels are the result of decisions made, on the one hand, by local authorities in 
the municipalities, where the provision of schools and teachers is established, and, on the 
other hand, by individuals, who decide whether they send their children to school, and for 
how long, or whether they try to become literate as adults. As in any decision problem, 
both types of decision makers, local authorities and individuals, have preferences and 
constraints. 

The preferences of decision makers are part of their mentality and are marked above all 
by the value they give to education. 

The most important constraints are the economic ones and, in particular, the financial 
resources available to the local councils, which are responsible for public primary 
education during this period. According to the Moyano Law (1857), the funding of 
primary education fell to the municipalities, which meant in practice a highly 
decentralized system. Irrespective of different historical contexts and levels of 
advancement in the literacy process, the Moyano Law shared the decentralized approach 
to the funding of public elementary education with the relevant laws in other Western 
European countries: the Allgemeines Landrecht (1794) of Prussia31, the Guizot Law 
(1833) and the Falloux Law (1850) of France32, the Casati Law of Italy (1859)33. 

In general, the resources available for primary education in Spain were conditioned 
throughout this period by the desamortizaciones of 1836-1837, 1841 and 1855, which 
confiscated the properties of the Catholic Church, the assets of educational foundations 
of all kinds, and most of the land belonging to the municipalities34. The impoverished 
Spanish local councils were saddled from 1857 with the obligation to support public 
primary education, in a context where educational charities were deprived of all their 
means. 

Two literacy rates may have a biological link, in so far as they share part of their 
underlying populations35. Assuming that the acquisition of literacy for those older than a 
certain age becomes increasingly unlikely, a very low literacy rate in some year holds 

 
31 The previous Prussian Generallandschulreglements for Protestant schools (1763) and for Catholic schools 
(1765) were advanced for their time, but poorly enforced. In 1819/20 the (central) state participation in 
elementary education spending was 6.2 percent; it was 4.5 percent in 1861, when universal alphabetization 
of children had been reached already (see Zilch 2014). Then the state participation began to grow (28.8% 
in 1911), especially when elementary education fees were eliminated in 1889. 
32 The Guizot Law required municipalities to establish elementary schools for boys, and the Falloux Law 
extended this obligation to schools for girls. 
33 See Cappelli and Quiroga (2020, 2021). Cf. also Bray (1991). 
34 The special public debt securities issued by the state as a partial compensation for the municipalities were 
nowhere near enough and became eventually worthless (the low yields were reduced even more and often 
not paid). See Moral Ruiz (1984: p. 30-31, 106-107) and Comín (1996). 
35 For example, rate T10 in 1900 has a biological link with rate T10 in 1910, because the people 10 years old 
and over in 1900 still surviving in 1910 are part of the people 10 years and over in 1910. In contrast, T10 in 
1900 has no biological link with T11-15 in 1910. 
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back the biologically linked literacy rates in later years36. In this connection, age-specific 
rates (whenever available) such as T11-15 may provide explanatory power. 

There are three res ipsa loquitur features of Spanish male literacy in the period 1860-
1910: 

1. The global failure of the literacy process. The male literacy rate grew by only 18.7 
percentage points over a 50-year period, from a comparatively modest 38.9% in 1860 to 
a comparatively low 57.6% in 1910. This slow growth occurred not only in the phase of 
political instability up to 1876 (the male literacy rate is still 43.5% in 1877), but also in 
the relatively stable span of the Bourbon Restoration (growth of 14.1 points in the 33 
years between 1877 and 1910). 

2. The large spatial differences. As we shall see later in more detail, the spatial structure 
of 1860 is maintained. The six provinces of the Castilian core are still the top six provinces 
by male literacy rate in 1910. The 19 provinces of the second ring around Burgos still 
coincide in 1910 with the 19 provinces with the highest male literacy rate (now with only 
one exception). All the 12 provinces of the fifth cluster are among the bottom 14 
provinces by male literacy rate in 1910. The following table shows the evolution of male 
literacy in the five clusters (for the last three censuses T10 is given in the top row and    
T11-15 in the bottom row; the rates higher than 75% are marked in bold print): 

Table 3. Spanish male literacy rates by cluster 

 

 

 
 
 
 
 
 
 
 
 
 
 

 
 
3. The appreciable percentage of men becoming literate after school age. Beginning in 
1887, censuses provide data of literacy by age. Despite the underlying trend of growing 
child literacy, in all censuses the maximum male literacy corresponds to the group of 

 
36 For example, a very low T10 in 1900 makes impossible for T10 in 1910 to be very high. 

 1860 1877 1887 1900 1910 

 

Men        
T10 

Men        
T10 

Men        
T10, T11-15 

Men        
T10, T11-15 

Men        
T10, T11-15 

Castilian core 
69.01 76.63 80.84 83.04 87.93 

  82.93 82.43 88.28 

Northern Plateau 
56.57 64.54 69.39 74.58 78.95 

  66.94 71.17 76.41 

Sundry North 
45.31 51.28 57.80 62.03 70.62 

  55.58 59.94 68.48 

Transition 
33.94 38.54 43.00 47.88 52.32 

  40.15 44.75 49.02 

South and East 
23.68 25.67 30.18 34.38 38.91 

  24.22 28.89 31.56       

SPAIN 
38.90 43.51 48.18 52.69 57.55 

  44.33 49.11 53.43 
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adults between 31 and 35 years old, with literacy rates approximately 10 points higher 
than those of boys between 11 and 15 years old37: 
 

Table 4. Spanish male literacy rates by age 

 
Census 

Men 
T11-15 

Men 
T16-20 

Men 
T21-25 

Men 
T26-30 

Men 
T31-35 

Men 
T36-40 

Men 
T41-45 

Men 
T46-50 

Men 
T51-60 

Men 
T61-70 

1887 44.33 49.99 52.06 51.40 54.31 49.82 51.27 47.16 45.65 42.33 

1900 49.11 54.75 57.12 55.71 58.11 54.93 57.67 52.63 50.15 45.42 

1910 53.43 59.89 62.40 61.07 63.28 59.64 61.70 57.16 56.23 50.01 

 

As age increases, the significance of parents in the literacy process gives way to that of 
the concerned individual. The means to implement late literacy were varied. Village 
schools allowed the not-so-young to attend. Adult schools were segregated by sex38 and 
in 1900 legislation was passed organizing night classes for workers, as an instrument to 
achieve “a solid knowledge leading to capable and intelligent workers and teachers, who 
contribute to the development and progress of the arts and industries of the country”39. It 
was also non-negligible the literacy work that the army carried out on recruits during their 
military service40. 

Figure 2 considers the male child literacy T11-15 at the end of the period. This map shows 
how varying were the deeds of local authorities and parents in different areas of the 
country. It is a snapshot of the advancement of the modernization process in 1910, as far 
as male literacy is concerned. Besides, the correlation coefficient between T10 and T11-15 in 
1910 is ρ= 0.9782. 
 
Now we are to establish a model of the dynamics of male literacy in the period 1860-
1910. Firstly, we must remark the high correlation between male literacy T6 in 1860 and 
male child literacy T11-15 in 1910 (even though there is no biological link between the two 
rates): the correlation coefficient is ρ= 0.8824. The values of 1860 represent well the 
inherited historical substratum, particularly with regard to the mentality of the decision 
makers in each area of Spain. Secondly, during the period 1860-1910 Spain experienced 
social and economic changes, whose influence on the literacy process must be considered. 
 
 
 
 
 

 
37 The value of T15-15 is only available in 1887, and it is 46.96. 
38 Data of 1880 indicate that 91% of adult schools were for males and 94% of the students were male 
altogether (see Dirección General de Instrucción Pública (1883)). 
39 Real Decreto of 25 May 1900. 
40 See Quiroga (1999) and Dirección General del Instituto Geográfico y Estadístico (1914, p. 366). 
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Figure 2: Literacy rates (males aged 11-15) in 1910  

 

 

The linguistic factor may also be relevant in the literacy process. In several areas of Spain, 
the usual language of the majority of the population was not Spanish in 1860. Basque was 
spoken in three provinces (Vizcaya, Guipúzcoa and the north of the province of Navarra; 
by the mid-nineteenth century Basque was hardly used in Álava). Catalan-Valencian was 
spoken in 8 provinces (Barcelona, Gerona, Lérida, Tarragona, the Balearic Islands, 
Castellón and a large part of the provinces of Valencia and Alicante). Galician was spoken 
in four provinces (La Coruña, Pontevedra, Lugo and Orense). These languages have 
different degrees of closeness to Spanish. Basque is not even an Indo-European language.  
Catalan-Valencian is a Romance language and has a significant mutual intelligibility with 
Spanish in written form and has partial or low intelligibility in spoken form (the latter 
varies greatly according to dialect)41. Galician is very close to Spanish and both languages 
are mutually intelligible42. The Moyano law of 1857, in force throughout the period, 
established the obligatory teaching of Spanish, but did not require it to be the compulsory 
language of instruction. In fact, it was not, in whole or in part, in quite a few municipalities 
of Spain, particularly in Catalonia43. In 1902, Spanish was imposed as the sole language 

 
41 See Juge (2007) for a general study of the distance of Catalan-Valencian to the other Romance languages. 
42 See Ramallo (2007, p. 28); also Regueira (1999) about the closeness to Spanish of the different varieties 
of Galician. 
43 See Diario de las sesiones de Cortes (1896, 1902), González Ollé (1985) and Gabriel (2019). 
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of instruction by a decree44, which was to be made ineffective in practice by a ministerial 
decree one month later45. 

The economic transformations, especially the industrialisation process, may affect 
literacy. Globally, the proportion of the agricultural active population to the total active 
population stayed at around 72% during the period (among men; it is difficult to estimate 
the composition of the female active population in predominantly agrarian economies)46. 
However, the process of establishing a modern industry advanced, with a marked 
tendency towards spatial concentration. Barcelona and Vizcaya became important 
industrial hubs47. 

We propose the following regression model, with the variables running through the values 
of the provinces: 

Y= β0+ β1X1+ β2X2+ β3X3+ β4X4+ β5X5+ε 

where Y is the male child literacy rate T11-15 in 1910 and ε is the error term. The regressors 
are: 

X1: male literacy rate T10 in 1860. 

X2, X3, and X4: dummy dichotomic variables, taking the value 1 if Basque (for 
X2), Catalan-Valencian (for X3), or Galician (for X4) is spoken in the province, 
and the value 0 otherwise. 

X5: proportion of the male active population working in agriculture (including 
forestry and fishing) in 190048. 

Table 5 presents the estimates of four models (the corresponding p-values are shown in 
parentheses). The first model is the initial one, with 5 regressors. The values of the 
coefficient of determination R2 and the adjusted coefficient of determination R̅2 are high. 
The regressors X4 and X5 may be successively removed as not at all significant. In the 
resulting second model, the coefficient of determination is hardly altered in relation to the 
first model, and all the regressors are significant. 
 

 
44 Decree of 21/11/1902. The incumbent minister was the Count of Romanones. Shortly after the publication 
of the decree, Sagasta’s Liberal government fell and was replaced by Silvela’s Conservative government. 
45 Ministerial decree of 19/12/1902, signed by the new Minister of Public Instruction in Silvela’s 
government, Manuel Allendesalazar. Part of Romanones’s decree was declared void as being contra legem, 
and the rest was reinterpreted so as to make it unenforceable in the relevant cases. 
46 The available rates are 72.14% for 1877,  72.26% for 1887, 72.20% for 1900 and 71.64% for 1910 (see 
the corresponding censuses and Nicolau (2005)). 
47 The proportion of the male active population working in industry in 1900 was 31.86% in Barcelona and 
37.06% in Vizcaya. On the other hand, this rate was only 6.74% in Burgos, the province with the highest 
male literacy in Spain. 
48 An alternative model has also been considered, with X5 standing for the proportion of the male active 
population working in industry (including mining, energy and construction) in 1900. There is no 
appreciable alteration in the results. 
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Table 5. Regression models for male literacy 

 

Regressors 

β0 

intercept 

β1 

M. 1860 

β2 

Basque 

β3 

Cat-V. 

β4 

Galician 

β5 

agric. 

R2 R̅2 

X1, X2, X3, X4, X5 0.0138 
(0.883) 

1.2915 
(6E-22) 

0.2387 
(9E-6) 

0.1423 
(4E-5) 

-0.0013 
(0.974) 

-0.0125 
(0.909) 

0.8979 0.8860 

X1, X2, X3 0.0034 
(0.914) 

1.2929 
(4E-23) 

0.2412 
(7E-7) 

0.1436 
(9E-6) 

  0.8978 0.8910 

X1, X2 0.0715 
(0.046) 

1.1867 
(3E-19) 

0.2181 
(1E-4) 

   0.8407 0.8338 

X1 0.0811 
(0.051) 

1.1959 
(5E-17) 

    0.7786  

 

The estimated model we arrive at is 

Y= 0.0034+1.2929X1+0.2412X2+0.1436X3+ε 

whose coefficient of determination is round 90%. On the other hand, the simple regression 
model 

Y= 0.0811+1.1959X1+ε 

has coefficient of determination R2= 0.7786. Consequently, male child literacy in 1910 is 
to a large extend explained by male literacy 50 years earlier. Basque and Catalan-
Valencian being spoken are also two significant variables, where the former is more 
influential. 

Some explanations of the significance of these linguistic variables can be hypothesized. 
On the one hand, learning Spanish was perceived as increasingly important by local 
authorities and parents with the process of economic modernization, especially in the case 
of Basque; this learning went hand in hand with the acquisition of literacy. On the other 
hand, higher growth of literacy during the period for those not having Spanish as mother 
tongue might also be attributable to catching up from a relatively low level of literacy 
before 1860, caeteris paribus, even if the mother tongue was partially or totally the 
language of instruction. At any rate, further study of the influence of linguistic variables 
suggests itself, considering local data (e.g. on the language of instruction). 

 

5. THE EVOLUTION OF FEMALE LITERACY 

5.1. The starting point 

Based on census data, we can estimate that the Spanish literacy rate for females (aged 10 
and over) was 11.2% in 1860, the second worst value among those considered in Table 
1. Figure 3 displays the spatial distribution of female literacy in that year. 
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Unlike male literacy, there is no clear spatial pattern of female literacy in 1860. There are 
only 4 provinces above 20%. Half of the provinces have literacy rates that are 
concentrated between 7.1% and 11.1%. Nine provinces are below 7%, including the four 
provinces of Galicia. 

 

Figure 3: Literacy rates (females aged 10 and over) in 1860 

 

 

Emigration to America is arguably the main reason for the low sex ratios (ratio of male 
to female for the population between 16 and 50 years old) in the Canary Islands and the 
provinces of the northwestern coast of Spain49. Here Galicia is included, but also Oviedo, 
Santander and Vizcaya50; the latter two provinces have relatively high female literacy 

 
49 See Gozálvez Pérez and Martín-Serrano Rodríguez (2016). Internal migrations were mostly within the 
bounds of each province during the period, with exception of the immigration to Madrid and Barcelona 
(see Nicolau 2005 and Juif and Quiroga 2019).  
50 The lowest sex ratios in 1860 were the following: Pontevedra 65.76%, Oviedo 71.29%, Coruña 71.53%, 
Canarias 71.83%, Lugo 78.43%, Santander 79.36%, Orense 82.37%, Vizcaya 85.87%; the national average 
was 95.69%. In the 1910 census the six lowest ratios were as follows: Pontevedra 59.95%, Coruña 64.65%, 
Canarias 72.03%, Oviedo 76.45%, Orense 76.66%, Lugo 76.70%; the ratio of Santander was 83.36% and 
that of Vizcaya 92.44%; the national average was 91.69%. 
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rates (considering the dismal background)51. At any rate, low sex ratios tend to impair the 
position of women, although other factors may countervail the effect52. 

Contrary to what might be expected, there is not a high correlation between the male and 
female literacy rates in 1860, with ρ= 0.5377, ρ2= 0.2891 (we always consider 
disaggregation by province), a figure similar to that of the correlation between the female 
literacy rate and the urbanization rate (ρ= 0.5444, ρ2= 0.2963). The (squared) multiple 
correlation coefficient for the female literacy rate with respect to the male literacy rate 
and the urbanization rate is 0.5912. 

There is hardly any correlation between female literacy and the level of industrialization, 
whether the latter is measured by the ratio of industrial workers to the total population 
(ρ= 0.1970), or if both miners and industrial workers are in the numerator (ρ= 0.1490). 

 

5.2. Evolution in the period 1860-1910 

In parallel to Section 4.2, we consider these three features of the Spanish female literacy 
in the period 1860-1910: 

1. As in the male case, the global failure of the literacy process. The female literacy rate 
grew by only 27.4 percentage points over a 50-year period, from a comparatively low 
11.2% in 1860 to a comparatively very low 38.6% in 1910. This slow growth occurred 
not only in the phase of political instability up to 1876 (the female literacy rate is still 
17.9% in 1877), but also in the relatively stable span of the Bourbon Restoration (growth 
of 20.7 points in the 33 years between 1877 and 1910). 

2. The spatial distribution of female literacy gradually approaches along the period the 
pattern of male literacy in 1860. On the one hand, the correlation coefficients of female 
literacy (in 1877, 1887, 1900 and 1910) with female literacy in 1860 decrease 
continuously along the period (in 1877 is ρ= 0.9634, in 1910 is ρ= 0.7369). This is not 
surprising. In contrast, the correlation coefficients of female literacy (in 1860, 1877, 1887, 
1900 and 1910) with male literacy in 1860 increase steadily along the period (in 1860 is 
ρ= 0.5377, in 1877 is ρ= 0.6543, in 1910 is ρ= 0.8134). All in all, the spatial distributions 
of female and male literacy become closer over time (ρ= 0.5377 in 1860, ρ= 0.8815 in 
1910).  

 
51 Apart from the emigration to America, substantial in the aforementioned provinces, there was an 
important emigration from Almería to Argelia (the sex ratio of Almeria was 87.38% in 1860 and 79.41% 
in 1910). It was predominantly a temporary migration, with most emigrants returning eventually (see 
Nicolau 2005). 
52 Out-of-wedlock birth rates are to be interpreted very cautiously, and considering the society of 1860, but 
some figures are worth noticing (data of the Anuario Estadístico de España 1860-1861). Canarias (20.4%) 
and Lugo (18.4%) had the highest rates in the country, whereas the rates of Santander (4.0%), Vizcaya 
(2.4%) and Almería (3.4%) were below the national average (5.6%). 
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The clusters introduced in section 4 continue to help us now. The following table, parallel 
to Table 3, shows the evolution of female literacy in the five clusters: 

Table 6. Spanish female literacy rates by cluster 

 

 

As an exception to the dismal global evolution during the period, the female literacy 
process was successful in the Castilian core. There was also some closing of the gap with 
male literacy in the North of Spain, especially in the Northern Plateau. Certainly, the low 
initial female literacy T10 rates “burden” the later T10 rates through biological link, but 
not the later T11-15 rates; it is thus disappointing that T11-15 is almost as bad as T10 in the 
South and East cluster in 1910. 

A measure of the level of improvement of female literacy during the period is given by 
the difference between T11-15 in 1910 and T10 in 1860: 66.14 percentage points for the 
Castilian core, 49.67 for the Northern Plateau, 47.26 for Sundry North, 31.57 for 
Transition and 17.56 for South and East, with 34.75 for Spain overall. 

3. Unlike men, few women became literate after (extended) school age. In all censuses 
the maximum female literacy corresponds to the interval of those between 16 and 20 years 
old; in this interval literacy rates are little different from the rates of girls between 11 and 
15 years old53 (these results are to be interpreted considering the trend of growing child 
literacy): 
 
 
 

 
53 In 1887, disaggregated data for the 16-20 interval are available, and thus T16-16= 30.78, T17-17= 32.13, T18-

18= 30.52, T19-19= 31.96 and T20-20= 28.79. 

 1860 1877 1887 1900 1910 

 

Women        
T10 

Women        
T10 

Women        
T10, T11-15 

Women        
T10, T11-15 

Women        
T10, T11-15 

Castilian core 
15.92 27.81 37.47 51.42 66.80 

  57.91 67.42 82.06 

Northern Plateau 
16.03 25.55 32.18 43.32 54.05 

  42.52 52.66 65.69 

Sundry North 
10.86 19.54 26.24 35.14 45.63 

  36.75 46.13 58.12 

Transition 
10.01 15.85 20.14 26.47 33.64 

  26.32 34.02 41.59 

South and East 
8.55 12.37 15.30 20.36 25.20 

  17.18 23.17 26.10 
      

SPAIN 
11.14 17.86 22.84 30.54 38.55 

  29.58 38.07 45.90 
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Table 7. Spanish female literacy rates by age 

 
Census 

W. 
T11-15 

W. 
T16-20 

W. 
T21-25 

W. 
T26-30 

W. 
T31-35 

W. 
T36-40 

W. 
T41-45 

W. 
T46-50 

W. 
T51-60 

W. 
T61-70 

1887 29.58 30.73 29.10 25.91 25.50 21.01 19.56 15.96 13.82 11.84 

1900 38.07 39.77 38.17 33.88 33.42 28.80 28.71 24.13 19.98 16.10 

1910 45.90 48.40 47.31 42.78 42.17 37.11 37.10 31.65 28.36 21.86 

 

Figure 4 displays the female child literacy T11-15 in 191054. This map shows the spatial 
distribution of a most relevant indicator of cultural modernization. Out of 49 provinces, 
there are 9 provinces above the threshold of 75%, 15 provinces between 50% and 70%, 
and 25 provinces under 44%. 

Figure 4: Literacy rates (females aged 11-15) in 1910 

 

 
Next, we establish a model of the dynamics of female literacy in the period 1860-1910. 
The same regressors as for male literacy (in Section 4) are considered, with the addition 
of a further regressor representing female literacy in 1860. 
 
We propose the following regression model, with the variables running through the values 
of the provinces: 

Y= β0+ β1X1+ β2X2+ β3X3+ β4X4+ β5X5+ β6X6+ε 

 
54 The correlation coefficient between T10 and T11-15 in 1910 is ρ= 0.9543. 
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where Y is now the female child literacy rate T11-15 in 1910, ε is the error term and X1, 
X2, X3, X4, X5 are as in Section 4. We incorporate the regressor: 

X6: female literacy rate T10 in 1860. 

Table 8 presents the estimates of six models (the corresponding p-values are shown in 
parentheses). The first model is the initial one, with 6 regressors55. The values of the 
coefficient of determination R2 and the adjusted coefficient of determination R̅2 are high. 
The regressors X6 and X5 may be successively removed as non-significant. It is 
remarkable the non-significance of X6, in view of the very strong significance of X1. In 
the resulting model with 4 regressors, the coefficient of determination is little altered in 
relation to the first model. All the regressors are strongly significant, except for X4 
(Galician), whose p-value is between 0.01 and 0.05; on the other hand, the estimated 
coefficient of X4 is negative, in contrast to the other linguistic regressors. 
 

Table 8. Regression models for female literacy 

 
Regressors 

β0 

intercept 
β1 

M. 1860 
β2 

Basque 
β3 

Cat-V. 
β4 

Galician 
β5 

agric. 
β 6 

F. 1860 
R2 R̅2 

X1, X2, X3, 
X4, X5, X6 

0.2620 
(0.13) 

1.2651 
(7E-16)) 

0.2602 
(9E-6) 

0.0982 
(0.014) 

-0.1063 
(0.026) 

-0.3361 
(0.086) 

-0.4891 
(0.241) 

0.8815 0.8646 

X1, X2, X3, 
X4, X5 

0.0963 
(0.347) 

1.1872 
(3E-19) 

0.2647 
(6E-6) 

0.1207 
(8E-4) 

-0.0831 
(0.054) 

-0.1562 
(0.190) 

 0.8775 0.8633 

X1, X2, X3, 
X4 

-0.0301 
(0.400) 

1.2029 
(9E-20) 

0.2936 
(2E-7) 

0.1334 
(2E-4) 

-0.0954 
(0.026) 

  0.8725 0.8609 

X1, X2, X3 -0.0434 
(0.241) 

1.2105 
(2E-19) 

0.3037 
(2E-7) 

0.1444 
(9E-5) 

   0.8570 0.8475 

X1, X2 0.0251 
(0.521) 

1.1037 
(3E-16) 

0.2805 
(1E-5) 

    0.7980 0.7892 

X1 0.0374 
(0.432) 

1.1155 
(2E-13) 

     0.6929  

 

The estimated model we arrive at is 

Y= -0.0301+1.2029X1+0.2936X2+0.1334X3-0.0954X4+ε 

whose coefficient of determination is round 87%. On the other hand, the simple regression 
model 

Y= 0.0374+1.1155X1+ε 

 
55 An alternative initial model has also been considered, with X5 standing for the proportion of the male 
active population working in industry (including mining, energy and construction) in 1900. There is no 
appreciable alteration in the results. 
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has coefficient of determination round 70%. Consequently, female child literacy in 1910 
is to a considerable extend explained by male literacy 50 years earlier. The values of male 
literacy of 1860 represent well the inherited historical substratum. Catalan-Valencian 
being spoken is also a relevant variable, and Basque being spoken is very relevant.  

 

6. CONCLUSIONS: TOWARDS AN EXPLANATORY MODEL OF THE 

EVOLUTION OF SPANISH LITERACY IN THE PERIOD 1860-1910 

During the second half of the 19th century, Spain was characterized by slow progress in 
literacy rates, with much worse results than other nearby European countries such as Italy, 
which had overcome Spain in this regard by 1880. A partial explanation for this poor 
performance is that the (central) state confiscated most of the land belonging to the 
municipalities by the desamortización of 1855. Yet the funding of public primary 
education was assigned to these municipalities by the Moyano Law of 1857. The lack of 
resources of Spanish local councils meant that aggregate spending on primary education 
remained stagnant, while the school population grew. In contrast, Italy, which also had a 
decentralized system, increased the spending significantly56. 

As for male literacy, despite the slow progress in the country as a whole, there were great 
spatial disparities that remained essentially stable throughout the period, only with 
exceptions related to minority languages. In general terms, during these fifty years, 
provinces increased their rates by around 20 percentage points and thus those starting at 
the first positions reached almost complete universal male literacy by 1910, whereas some 
backward provinces ended up below 40% male literacy, the minimum threshold for 
sustained economic development to begin. The 6 top provinces in 1860 (still heading the 
list in 1910) coincided with the “Castilian core” of the country. Some explanations of 
their high male literacy values can be traced back to historical processes of medieval 
origin related to the Reconquista, including the model of land distribution and mental 
processes of imitation of the behaviour of the nobility and the clergy as means of social 
advancement, involving a high social valuation of education; at any rate these provinces 
tended to be those devoting more public resources to primary education. 

Figure 5 shows the per capita public expenditure on primary education at the end of the 
period (1908). Certainly, the commitment of local authorities to popular education 
remained uneven across the country57. Rich Madrid and Barcelona were not at the top, 
but rural high literacy provinces. 

In addition to this geographic disparity, Spain had large differences between male and 
female literacy rates. In 1860, just over 10% of women over the age of 10 could read and 
write compared to almost 40% of men. A partial explanation of this difference might be 
economic. The return on investment in education depended on its degree of use: if parents 

 
56 Cappelli and Quiroga (2020), Figure 3. 
57 Franchise in local elections was mostly selective (property based) until 1890 and universal (for males) 
afterwards. Suffrage was already universal after 1868 in villages under 100 inhabitants. 
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anticipated a different participation in the labour market according to sex, they would 
allocate family resources (including time) in a biased way; therefore, the family unit 
would be maximizing the return on its investment by having boys more educated than 
girls. All the same, the literacy gender gap was very large in comparative West European 
terms (see Section 2), especially in the more literate provinces, where it could exceed 50 
percentage points (obviously, it was smaller in the little literate provinces). The abysmal 
literacy gender gap in the most literate Spain at the beginning of the period remains a 
puzzle, only to be addressed by analysing data prior to 1860. 
 

Figure 5: Per capita public expenditure in elementary education in 1908 
(current pesetas)58 

 

 

Although the improvement of female literacy was globally less than mediocre during the 
period, female literacy somewhat reduced distances with male literacy, certainly in an 
uneven way. The literacy gender gap remained stable in the low literacy provinces. In 
contrast, female literacy grew steeply in the high literacy provinces, and so in 1910 girls 
were almost universally literate in the Castilian core. Statistical data show a lack of 
correlation between female literacy rates in 1910 and 1860 but a very high correlation 
between female literacy rates in 1910 and male literacy rates in 1860. At last literate 
fathers were willing to assume the economic cost of providing literacy to their daughters. 

 
58 Source: Dirección General del Instituto Geográfico y Estadístico (1913). 



28 
 

Certainly, the institutional framework eased the efforts of the overburdened small villages 
of rural Spain to fund primary education. The Moyano Law allowed the existence of 
mixed-sex “incomplete schools” and “seasonal schools” in villages with less than 500 
inhabitants, and of incomplete schools for girls in villages with less than 2000 inhabitants. 
These schools had fewer subjects and less paid (and qualified) teachers, thus lowering the 
costs in education and making cheaper the extension of literacy to girls in small 
municipalities59. On the other hand, in small villages the school routine could be adapted 
to the seasonal work of children in agriculture, which was seen as an advantage by 
families; this was even more the case with seasonal schools60. As an example, in 1860, 
more than half of the population of Soria, one of the provinces with the highest literacy 
both for men in 1860 and for girls in 1910, lived in municipalities with less than 500 
inhabitants, and over 70% of the schools were mixed-sex all along the period 1860-1910. 
At any rate, the local councils of very rural Soria61 were the top investors in public 
primary education in the entire country (data of 1908). 

The per capita public expenditure in elementary education in 1908 and the female child 
literacy T11-15 in 1910 are highly correlated: the correlation coefficient is ρ= 0.751562. 
Figure 6 displays the corresponding scatter plot and regression line. 

According to the legislation in force during the period, public primary education was free 
only for the certified poor. At any rate, the literacy gender gap was not only attributable 
to parents and local councils. As shown in Tables 4 and 7, the maximum literacy of 
women was reached in the interval between 16 and 20 years old, whereas the peak in male 
literacy was in the interval between 31 and 35 years old. The requirements of the labour 
market provided inducements for men (far more than women) to acquire literacy (e.g., 
through adult schools, schools for workers or while doing military service). Available 
technology, economic backwardness and blatant prejudice limited the quantity and 
quality of jobs accessible to women. 

 

 

 

 

 
59 Prima facie at the expense of quality, but the positive action of the bandwagon effect cannot be 
overlooked. 
60 Palencia, a province with high literacy, had the highest concentration of seasonal schools in Spain (see 
Núñez (1992, p. 269)). 
61 Soria had an urbanization rate (percentage of the population living in the provincial capital or in towns 
with more than 30,000 inhabitants) of 4.75%, compared to 69.65% of Madrid or 50.54% of Barcelona (data 
of 1900). 
62 The correlation for boys is a little higher than that for girls: the correlation coefficient between per 
capita public expenditure in elementary education in 1908 and the male child literacy T11-15 in 1910 is ρ= 
0.7839. 
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Figure 6: Public expenditure in elementary education in 1908 and female child 

literacy T11-15  in 1910 

 

 

 

It is to be pointed out that birth rates and literacy rates were uncorrelated in Spain, both 
in 1860 and 1910. Moreover, there was no correlation between birth rates and literacy 
rates for children (data of 1910)63. 

In contrast to what happened in most West European countries, the evolution of literacy 
in Spain between 1860 and 1910 did not follow the spatial pattern of the economic 
modernization process. The high literacy rates of the Castilian core did not correspond to 
the relative income levels of the area at that time64. The most literate provinces were 
neither the most industrialized, nor the most urbanized65. The majority of them were 

 
63 In 1860 the correlation coefficients were ρ= -0.1321, between birth rates and male literacy rates, and ρ= 
0.0915, between birth rates and female literacy rates. In 1910 the correlation coefficients were ρ= 0.0519 
and ρ= 0.0027, respectively; as for children, the correlation coefficients between birth rates and T11-15 were 
ρ= -0.0544 for boys and ρ= -0.0659 for girls. The sources for the birth dates are Junta General de Estadística 
(1861-1862) for 1860 (baptisms are taken instead of births), and Dirección General del Instituto Geográfico 
y Estadístico (1916) for 1910. 
64 There are no estimations of the GDP of this period disaggregated by province, but only by (present) 
region, and the latter estimations can be considered tentative. The majority of the provinces of the Castilian 
core and half of the provinces of the second cluster (Northern Plateau) are in the present region of Castilla 
y León. In 1900, the GDP per capita of Castilla y León was 91.2% of the Spanish average (see Álvarez 
Llano (1986) and Carreras et al. (2005)). 
65 In 1910 there was essentially no correlation between urbanization and literacy: the correlation coefficients 
were ρ= -0.0030, between urbanization rates and male literacy rates, and ρ= 0.2065, between urbanization 
rates and female literacy rates. 
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agrarian provinces, with a predominance of small and medium property, and with the 
population living in small villages. 

All in all, the dynamics of literacy during the period are predominantly explained by the 
initial male literacy (the initial female literacy turns out to be non-significant). To a lesser 
extent, Basque and Catalan-Valencian being spoken are also two significant variables, 
where the former is more influential. The corresponding parsimonious statistical models 
(only with three regressors) have coefficients of determination of round 90% for men and 
86% for women. At any rate, further study, considering local data, of the influence of 
linguistic variables suggests itself. 
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Umgangssprache in Verbindung mit dem Geschlechte, nach dem Bildungsgrade und 
Familienstande; die körperlichen Gebrechen; die soziale Gliederung der Haushaltungen. 
Oesterreichische Statistik, Neue Folge, 1. Band, 2. Heft. Kaiserlich-Könichliche Hof- und 
Staatsdruckerei. Wien (1914). (See p. 40*-42*, 70-71). 

 

Other statistical sources 

Dirección General de Instrucción Pública: Estadística General de Primera Enseñanza 
correspondiente al decenio que terminó el 31 de diciembre de 1880. Imprenta y Fundición 
de M. Tello. Madrid (1883). 

Dirección General del Instituto Geográfico y Estadístico: Anuario Estadístico de España. 
Año 1912. Imprenta de la Dirección General del Instituto Geográfico y Estadístico. 
Madrid (1913). 

Dirección General del Instituto Geográfico y Estadístico: Reseña Geográfica y 
Estadística de España. Tomo III. Talleres del Instituto Geográfico y Estadístico. Madrid 
(1914). 
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APPENDIX 1 

Sources for Table 1. 

Ireland: Censuses of 1841, 1851, 1861, 1871, 1881, 1891, 1901 and 1911. Spain: 
Censuses of 1860, 1877, 1887, 1900 and 1910. Italy: Censuses of 1861 and 1881. 
Belgium: Censuses of 1866, 1880, 1890 and 1900, UNESCO (1953). France: Censuses 
of 1866 and 1872, UNESCO (1953). Prussia: Census of 1871. Austria-C: Censuses of 
1880, 1890, 1900 and 1910. Finland: Myllyntaus (1990). 



39 
 

Notes to Table 1. 

In the data of Spain and Prussia, individuals who do not state their level of literacy are 
considered illiterate. 

The total literacy rate for the population aged 9 or over in Ireland is 87.6 in 1911. 

The adjustment of the data of the 1860 and 1877 Spanish censuses to the population aged 
ten or over has been estimated in this paper. 

The figures from the 1861 census in Italy are for the population aged 12 or over, and those 
from the 1881 census for the population aged 10 or over. In the censuses of 1871, 1901 
and 1911 there are only data on semi-literacy (in 1891 no census was carried out). The 
Italian data for 1861 do not include Lazio and Veneto, but from the 1871 census data it 
can be supposed that the inclusion of these two regions would do little to alter the global 
data of 1861. 

The data from the 1866 and 1872 censuses in France are for the population aged 6 or over, 
and those from the 1901 and 1911 censuses for the population aged 10 or over. 

The 1880 census in Austria-C provided literacy data without considering ages. As the 
literate population under the age of six is small, and the population aged 6 or over is 
known, the raw literacy data T’6 (see Section 3) have been taken here to approximate 
literacy rates for the population aged 6 or over, as was done retrospectively in the 
"Introduction" of the 1890 census (Heft 1, pp. XXI-XXVI; there is a minor mistake in the 
calculation of the female literacy rate of Styria). The figures from the 1890, 1900 and 
1910 censuses are for the population aged 11 or over. 

Data from the 1880 and 1890 censuses in Finland are for the population aged 10 or over, 
and those from the 1900 and 1910 censuses for the population aged 15 or over. 
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APPENDIX 2: LITERACY RATES (MALE, FEMALE AND TOTAL AGED 10 YEARS OLD AND OVER) IN SPAIN (1860, 1877, 1887, 1900 AND 1910) 

 1860 1877 1887 1900 

 

1910 1860 1877 1887 1900 1910 1860 1877 1887 1900 1910 

 

Male T10 

(estimation) 

Male T10 

(estimation) 

Male 

T10 

Male 

T10 

Male 

T10 

Female T10 

(estimation) 

FemaleT10 

(estimation) 

Female 

T10 

Female

T10 

Female

T10 

Total T10 

(estimation) 

Total T10 

(estimation) 

Total      

T10 

Total      

T10 

Total      

T10 

Álava 69.54% 76.27% 80.19% 84.36% 87.20% 26.28% 38.82% 50.22% 62.95% 70.53% 48.74% 57.93% 65.32% 73.71% 78.79% 

Albacete 25.66% 28.37% 33.44% 36.56% 40.08% 7.71% 10.72% 14.23% 17.78% 21.99% 16.60% 19.42% 23.80% 27.15% 31.05% 

Alicante 20.70% 25.40% 30.57% 35.36% 42.25% 7.11% 11.71% 15.13% 20.30% 27.32% 13.76% 18.31% 22.64% 27.61% 34.48% 

Almería 21.05% 24.13% 24.55% 32.33% 35.17% 5.70% 9.04% 8.83% 17.16% 19.91% 12.99% 16.09% 16.31% 24.41% 26.85% 

Ávila 45.09% 54.17% 59.03% 63.57% 68.08% 9.73% 18.98% 27.70% 35.79% 43.50% 27.54% 36.42% 43.17% 49.39% 55.44% 

Badajoz 28.08% 32.38% 35.52% 35.32% 42.55% 10.85% 16.39% 19.72% 22.33% 29.24% 19.74% 24.48% 27.74% 28.87% 35.90% 

Baleares 25.38% 30.57% 31.88% 33.81% 44.89% 7.64% 13.56% 15.72% 19.92% 31.24% 16.32% 21.66% 23.54% 26.57% 37.69% 

Barcelona 44.52% 52.92% 60.76% 62.25% 73.19% 14.98% 27.24% 35.76% 42.53% 54.70% 29.80% 39.87% 47.91% 52.03% 63.54% 

Burgos 68.80% 77.48% 81.80% 84.84% 88.05% 13.28% 25.69% 34.84% 51.30% 62.87% 41.08% 51.13% 58.12% 67.94% 75.28% 

Cáceres 36.35% 40.13% 44.16% 49.54% 52.07% 9.14% 14.09% 18.27% 24.26% 31.57% 22.99% 27.16% 31.30% 36.92% 41.68% 

Cádiz 36.07% 38.35% 43.03% 44.53% 50.57% 23.86% 28.49% 32.81% 34.97% 40.83% 30.44% 33.54% 38.02% 39.73% 45.75% 

Canarias 18.53% 21.37% 23.57% 31.51% 32.13% 8.94% 12.95% 17.66% 24.39% 28.10% 13.09% 16.71% 20.19% 27.58% 29.86% 

Castellón 21.39% 25.64% 27.95% 35.11% 42.53% 4.58% 8.62% 9.16% 17.26% 23.94% 12.94% 16.95% 18.55% 26.12% 33.16% 

Ciudad Real 30.28% 33.56% 36.48% 39.32% 42.63% 8.36% 13.73% 16.65% 20.68% 23.88% 19.42% 23.64% 26.53% 29.88% 33.17% 

Córdoba 25.25% 29.12% 34.85% 35.46% 38.58% 10.84% 15.56% 19.07% 21.83% 26.70% 18.01% 22.29% 26.94% 28.65% 32.66% 

Coruña 37.78% 41.94% 47.15% 51.50% 58.37% 6.52% 10.15% 13.18% 17.92% 26.15% 20.00% 23.56% 27.61% 32.04% 39.41% 

Cuenca 38.00% 41.95% 46.10% 47.46% 50.90% 7.97% 13.27% 17.53% 21.41% 25.66% 22.92% 27.41% 31.73% 34.37% 38.23% 

Gerona 38.10% 45.13% 51.22% 59.79% 66.45% 9.82% 17.11% 24.13% 34.38% 46.75% 23.94% 31.09% 37.72% 47.00% 56.58% 

Granada 23.87% 20.33% 26.50% 31.23% 38.19% 9.21% 10.52% 13.97% 18.69% 25.44% 16.48% 15.35% 20.16% 24.88% 31.71% 

Guadalajara 52.99% 58.01% 59.44% 66.24% 69.25% 9.67% 16.90% 22.04% 31.75% 39.12% 32.01% 37.40% 40.87% 49.04% 54.31% 

Guipúzcoa 31.51% 40.72% 47.70% 58.16% 67.41% 15.89% 27.20% 35.85% 49.62% 61.48% 23.64% 33.93% 41.64% 53.75% 64.34% 

Huelva 30.92% 36.05% 33.48% 47.01% 48.96% 12.90% 20.34% 20.50% 32.40% 36.32% 22.02% 28.24% 27.24% 39.66% 42.64% 

Huesca 34.47% 41.09% 46.82% 55.70% 59.99% 5.76% 11.61% 16.79% 27.32% 35.38% 20.54% 26.58% 32.22% 41.77% 47.94% 

Jaén 23.85% 26.69% 30.36% 29.91% 34.60% 9.81% 13.42% 15.95% 17.03% 22.12% 17.01% 20.18% 23.23% 23.53% 28.45% 
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 1860 1877 1887 1900 1910 1860 1877 1887 1900 1910 1860 1877 1887 1900 1910 

 
Male T10 

(estimation) 

Male T10 

(estimation) 

Male 

T10 

Male 

T10 

Male 

T10 

Female T10 

(estimation) 

FemaleT10 

(estimation) 

Female 

T10 

Female

T10 

Female

T10 

Total T10 

(estimation) 

Total T10 

(estimation) 

Total      

T10 

Total      

T10 

Total      

T10 

León 60.10% 67.44% 73.05% 76.53% 81.31% 8.91% 15.08% 19.42% 30.30% 43.02% 33.27% 39.71% 44.78% 52.08% 60.71% 

Lérida 29.48% 34.44% 40.92% 50.03% 57.65% 5.03% 11.55% 15.75% 26.54% 36.80% 17.49% 23.01% 28.56% 38.58% 47.49% 

Logroño 59.14% 63.62% 67.43% 70.73% 74.58% 22.35% 30.95% 37.84% 46.49% 56.03% 40.23% 46.73% 52.23% 58.28% 64.87% 

Lugo 41.40% 41.36% 49.39% 53.40% 61.00% 3.96% 5.60% 8.42% 15.64% 21.10% 21.09% 22.09% 27.61% 33.26% 39.31% 

Madrid 61.53% 72.25% 74.49% 80.51% 81.49% 32.33% 45.28% 49.99% 61.31% 63.79% 47.58% 58.59% 61.95% 70.37% 72.14% 

Málaga 23.27% 24.27% 27.36% 29.94% 30.64% 11.04% 14.25% 16.33% 20.31% 20.68% 17.14% 19.11% 21.69% 25.00% 25.54% 

Murcia 24.12% 27.26% 29.97% 35.12% 39.57% 8.38% 12.25% 14.45% 21.20% 22.78% 16.22% 19.64% 22.14% 28.08% 31.04% 

Navarra 48.66% 54.45% 59.88% 68.02% 72.19% 19.30% 30.51% 38.72% 52.48% 61.00% 34.00% 42.69% 49.16% 60.11% 66.47% 

Orense 36.02% 38.10% 45.85% 49.50% 48.21% 3.11% 5.28% 7.50% 12.15% 26.75% 18.51% 20.48% 25.29% 29.10% 36.43% 

Oviedo 51.25% 58.28% 64.90% 69.63% 79.78% 9.67% 15.60% 22.83% 33.12% 56.32% 27.94% 34.10% 41.26% 49.70% 66.76% 

Palencia 68.27% 77.19% 80.45% 83.12% 86.92% 15.26% 28.40% 36.14% 48.57% 61.12% 41.92% 52.46% 58.12% 65.62% 73.71% 

Pontevedra 47.86% 51.69% 53.95% 57.28% 65.13% 4.34% 9.16% 11.75% 18.19% 28.72% 22.49% 26.55% 28.67% 33.71% 43.22% 

Salamanca 50.67% 59.72% 65.53% 71.71% 76.39% 12.11% 22.88% 30.96% 44.14% 51.47% 31.39% 40.93% 48.03% 57.64% 63.40% 

Santander 72.81% 78.97% 83.18% 80.87% 91.37% 19.89% 32.27% 43.34% 57.06% 83.92% 44.00% 53.21% 61.29% 68.05% 87.34% 

Segovia 65.27% 72.10% 78.18% 82.37% 87.26% 14.92% 26.81% 37.68% 50.07% 62.68% 40.55% 49.44% 57.95% 66.19% 74.83% 

Sevilla 31.29% 36.43% 39.39% 47.76% 47.65% 16.93% 23.84% 26.47% 34.65% 34.88% 24.33% 30.15% 32.92% 41.13% 41.20% 

Soria 68.67% 75.50% 78.74% 82.32% 83.94% 10.80% 18.86% 27.03% 39.02% 50.60% 38.75% 45.60% 51.65% 59.73% 66.53% 

Tarragona 31.64% 36.20% 42.24% 47.82% 54.37% 8.56% 15.76% 22.02% 29.31% 38.49% 19.99% 25.84% 32.14% 38.49% 46.36% 

Teruel 36.74% 40.55% 44.73% 49.66% 54.42% 5.38% 9.66% 14.49% 21.61% 25.82% 20.69% 24.60% 29.37% 35.55% 40.12% 

Toledo 36.23% 39.37% 43.81% 44.57% 49.40% 10.97% 17.50% 23.58% 26.29% 31.82% 23.96% 28.58% 33.80% 35.45% 40.61% 

Valencia 26.81% 26.26% 35.41% 41.30% 44.91% 8.90% 13.35% 18.12% 23.62% 28.95% 17.77% 19.71% 26.70% 32.37% 36.86% 

Valladolid 60.39% 67.85% 72.08% 74.87% 78.87% 18.76% 29.73% 37.50% 46.72% 55.71% 39.97% 48.33% 54.62% 60.38% 66.84% 

Vizcaya 46.89% 55.64% 63.75% 72.64% 80.59% 19.77% 30.00% 39.33% 52.37% 63.84% 32.66% 42.59% 51.24% 62.51% 71.87% 

Zamora 54.76% 61.64% 70.28% 76.94% 79.29% 11.03% 18.02% 24.20% 32.30% 41.89% 32.41% 39.03% 46.38% 53.57% 59.22% 

Zaragoza 33.02% 40.99% 46.33% 49.84% 55.50% 9.39% 16.80% 22.77% 29.77% 38.09% 21.40% 28.74% 34.53% 39.64% 46.59% 

Melilla y P.S. 40.28% 49.42% 57.46% 53.79% 64.12% 44.95% 45.81% 50.42% 50.31% 46.07% 40.74% 48.72% 56.22% 52.77% 60.15% 

ESPAÑA 38.90% 43.51% 48.18% 52.69% 57.55% 11.14% 17.86% 22.84% 30.54% 38.55% 24.78% 30.27% 35.14% 41.24% 47.68% 
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