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ABSTRACT

This study looks at human capital in Spain during the early stages of
modern economic growth. We have assembled a new dataset for age-heap-
ing and literacy in Spain with information about men and women from six
population censuses and forty-nine provinces between 1877 and 1930. Our
results show that, although age-heaping was less prevalent during the
second half of the 19th century than previously thought, it did not decline
until the early 20th century. Given that literacy increased throughout the
whole period, our study thus unveils stark differences between age-heap-
ing and literacy, which raises further questions regarding sources, meth-
ods and interpretation.
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RESUMEN

Este trabajo analiza el capital humano en España durante las primeras
etapas del crecimiento económico moderno. Para ello, hemos construido
una nueva base de datos que recoge el nivel de age-heaping y de
alfabetización a nivel provincial para hombres y mujeres a partir de la
información contenida en seis censos de población entre 1877 y 1930. Los
resultados muestran que durante la segunda mitad del siglo XIX el nivel
de age-heaping era menor de lo sugerido en estudios previos, y que éste
no comenzó a reducirse de manera significativa hasta el inicio del siglo
XX. Dado que la alfabetización aumentó a lo largo de todo el período,
este trabajo revela la existencia de marcadas diferencias entre los niveles
de age-heaping y de alfabetización, lo cual genera cuestiones relacionadas
con las fuentes, la metodología y la interpretación de los indicadores.

Palabras clave: España, age-heaping, alfabetización, siglo XIX

1. INTRODUCTION

Economic and social progress is closely related to advances in human
capital. In economics, numerous theoretical and empirical studies have
stressed its relevance for economic growth (Romer 1986; Lucas 1988;
Mankiw et al. 1992; Barro 2013; Gennaioli et al. 2013). In economic history,
however, there is an intense debate about the role played by human capital.
While some authors claim that human capital (or at least the upper tail of
the knowledge distribution) made a significant contribution to economic
growth (Mokyr 2009; Mokyr and Voth 2010; Galor 2011), other works are
less optimistic (Mitch 1993, 1999, 2004; Allen 2003; McCloskey 2010).

Human capital, however, constitutes a broad and complex concept
(Goldin 2015). It comprises health, cognitive abilities, knowledge, physical
skills and even behavioural traits. Notwithstanding the fact that it is not
easy to find indicators that properly measure human capital, contemporary
indicators usually include information on educational attainments, school
enrolment rates or years of schooling, to mention only a few. Yet, for his-
torical periods, such information is scarce or non-existent. Population cen-
suses, for instance, provide information on literacy rates from the mid-19th

century but, in order to proxy literacy for previous periods, researchers
have often relied on the ability to sign official documents such as marriage
registers (Cipolla 1969; Allen 2003; Reis 2005)1.

1 There are alternative approaches to capture human capital in the distant past. While Baten
and Van Zanden (2008) used per capita book production as an indicator of advanced literacy skills,
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Still, even literacy is a broad and complex concept (Graff 1987). Though
defined as having the ability to read and write, there might be qualitative
differences across literates which are unmeasurable, and hence neglected
in quantitative analyses. This is particularly relevant when literacy, as a
proxy for human capital, is related to economic development (García
Abad et al. 2007; González Portilla and Urrutikoetxea Lizarraga 2016). In
order to shed further light on these issues, much recent literature has pro-
posed the broadening of the number of indicators by constructing histor-
ical numeracy indices as a complementary measure of human capital.

It is argued that the ability to understand and work with numbers, or
numeracy, might be even more crucial for economic development than lit-
eracy (Crayen and Baten 2010a). In order to capture this skill—and thus
human capital in a broader sense—a growing number of studies have com-
piled historical data from several distinct sources to compute the preva-
lence of age-heaping2. Following this line of enquiry, this study first
calculates age-heaping in Spain with the information reported in the popu-
lation censuses. Spanish population censuses provide summary tables
with the number of individuals, men and women, in each province by
their exact age. Furthermore, information about the ability to read and
write of all these individuals is also provided, which permits the computa-
tion of literacy rates.

Comparing both proxies allows a better understanding of the evolution of
human capital in Spain in a period marked by profound socioeconomic
transformations, namely the late 19th and the early 20th century. In this
regard, socioeconomic change could have encouraged investment in particu-
lar skills which were not so much in demand in a preindustrial, or traditional,
society. Similarly, greater numeracy and literacy could also have stimulated
technological and socioeconomic change. The analysis of the complex rela-
tionship between human capital and economic development requires a con-
ceptual framework. For the Basque Country, for instance, González Portilla
and Urrutikoetxea Lizarraga (2016) proposed an evaluation of this relation-
ship in stages. First, a starting point, around 1877-87, which reflected the leg-
acies of the past. Then, the turn of the 20th century, in which some signs of
change emerged, and finally the period from 1900 to 1930 in which human
capital and economic development went hand in hand.

In this study, we follow a similar approach and contextualise the find-
ings bearing in mind that socioeconomic change occurred more rapidly
during the period 1900-30. Our results show that age-heaping remained
relatively unchanged until the early 20th century whereas literacy gradually
improved, albeit modestly. Furthermore, the level of age-heaping during

Squicciarini and Voigtländer (2015) gathered information about subscriptions to the Encyclopédie
per 1,000 inhabitants in French cities.

2 A recent survey of this literature can be found in Tollnek and Baten (2016).
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the second half of the 19th century seemed, in some cases, abnormally low.
Prior to the arrival of modern economic growth, age-heaping was practic-
ally inexistent in some territories. Lastly, we find no differences in age-
heaping between men and women, which raises concerns about the data
collection process given the sizable gender gaps in literacy. Our work
also points to another technical issue: in Spain, age-heaping derived
from population censuses emerges due to a preference for rounding ages
in multiples of 10 (and does not exhibit a preference for ages ending in 5).

The rest of the paper is structured as follows. In section 2, a brief his-
torical background is presented. The concept of age-heaping is defined
and discussed in section 3 and the methodology and data are introduced
and explained. The descriptive analysis for Spain is presented in section
4, while section 5 focuses on the results obtained for age-heaping at a
regional level (provinces). Section 6 provides a discussion of our main
findings and section 7 summarises and concludes.

2. HISTORICAL BACKGROUND

The transition from the Ancient Régime to a liberal state in Spain was
plagued with difficulties both in terms of recurrent political conflict and
social unrest (Calatayud et al. 2016). From an economic perspective and
compared with its European counterparts, Spain underwent a rather
slow industrialisation process and it was only after WWI when GDP
growth rates showed a substantial increase (Prados de la Escosura 2017).
In 1910, Spain was still an agrarian economy, where roughly 66 per cent
of the labour force was involved in agriculture (Nicolau 2005).

Still, this overall picture hides substantial regional differences. For
example, Catalonia, the Basque country and the capital region of
Madrid, made considerable advances. In the first two territories, industrial
development and structural change characterised the late 19th and early
20th centuries (Carreras 1990). In Barcelona, the labour force employed
in industrial activities increased rapidly between 1877 and 1930 (being
close to 60 per cent of the total active population in 1930). Similarly, in
the Basque provinces of Guipúzcoa and Vizcaya, industrial employment
tripled, reaching almost 40 per cent of total employment. Likewise, this
period witnessed the emergence of the capital city of Madrid, which essen-
tially resulted from the expansion of the manufacturing, construction and
service sectors. In short, by 1930, while their population represented 11.8,
3.8 and 5.9 per cent of Spain, Catalonia, the Basque Country and Madrid
contributed 34.6, 9.2 and 9.3 per cent to the industrial output, respectively
(Tirado and Martinez-Galarraga 2008). As a result, these diverging paths
led to an upswing in regional income inequality during the early stages
of modern economic growth (Rosés et al. 2010).
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In a context of economic backwardness and sociopolitical instability,
education was a source of concern for the successive liberal governments
throughout the 19th century. The first national law of education (Ley de
Instrucción Pública, known as the Moyano Act) was passed in 1857. The
Moyano Act established compulsory schooling for children aged 6-9 years,
but funding relied on local councils. Primary schooling thus depended on
local demands3. The lack of or slow progress in terms of literacy witnessed
in the second half of the 19th century led to the creation of the Ministerio de
Instrucción Pública y Bellas Artes in 1900 (Núñez 1991).

Accordingly, literacy rates in 1870 were indeed rather modest. While in
Germany or the United Kingdom, around 80 per cent of the adult population
could read and write, literacy rates were around 30 per cent in Spain and
Italy (Crafts 1997; Pamuk and Van Zanden 2010). This figure is slightly
lower if we consider the population census of 1860. In that year, only 26
per cent of the population above 10 years reported that they were able to
read and write, an average that hides a significant gap between men and
women (Núñez 2005)4. Things were not much better regarding years of
schooling. In 1870, the average number of years of schooling in Spain was
1.5, well behind other Western European countries such as Switzerland
(6.1 years), Germany (5.4), France (4.1) or the United Kingdom (3.6)5.

This backwardness hides, nonetheless, large regional differences. A dual
structure existed with the northern provinces reaching higher literacy rates
than those in the south (Núñez 1992). In 1860, literacy rates in provinces
such as Almería (south) were only 14 per cent, but in Álava (north) 53 per
cent of the population above the age of 10 was able to read and write. It
has been argued that the existence of marked regional differences mimicked
the unequal structure of access to land and could be one of the main reasons
for the uneven development within Spain (Núñez 1992; Núñez and Tortella
1993; Beltrán Tapia 2013; Beltrán Tapia and Martinez-Galarraga 2018)6.

3. METHODOLOGY, DATA AND SOURCES

Self-reported age regularly appears in parish and military records, tax
rolls, civil and legal documents, passenger lists, and population censuses.

3 For a summary of the educational system before the Moyano Act, see Guereña and
Viñao-Frago (1996).

4 While male literacy rates were 40 per cent, female rates were only 12 per cent.
5 Spain ranked number 20, just below Bulgaria and Uruguay. Other southern European coun-

tries, nonetheless, such as Greece (1.4), Italy (0.8) or Portugal (0.5), had a more disappointing per-
formance. Data are from the Clio-Infra project.

6 On the long-term evolution of regional economies, see Martinez-Galarraga et al. (2015) and
Tirado et al. (2016). In this respect, from the perspective of economic history, it could be pointed
out that current regional differences in educational performance, as stated by the PISA 2014 report,
are very close to the differences in literacy rates in the mid-19th century.

TWO STORIES, ONE FATE

Revista de Historia Económica / Journal of Iberian and Latin American Economic History 409

https://doi.org/10.1017/S0212610921000033 Published online by Cambridge University Press

https://doi.org/10.1017/S0212610921000033


Age, however, has often been misreported because of custom and trad-
ition, poor numeracy skills, or a badly designed and executed data collec-
tion process7. Digit preference for numbers ending in 0 and 5, as well as an
aversion to certain digits such as 4 and 13, has been extensively documen-
ted in economic and social history (A’Hearn et al. 2009; Crayen and Baten
2010a; Szoltysek et al. 2017). In doing so, researchers have used a battery of
tools to gauge age-heaping8.

3.1 Methodology

One of the simplest approaches to assess age-heaping is the Whipple index,
which assumes that respondents are uniformly distributed over a specified
age range. Suppose we know the number of individuals aged 23-62, where
P23 stands for the total number of respondents who reported an exact age
of 23. If respondents were uniformly distributed, no preference for ages
ending in a specific digit should then be expected.

(P23 + P33 + P43 + P53)
1/10(P23 + . . .P62)

= . . . = (P32 + P42 + P52 + P62)
1/10(P23 + . . .P62)

= 1 (1)

However, if digit preference exists, then the above expression would not
hold. This phenomenon is clearly observed in the Spanish population cen-
suses as Figure 1 illustrates. The population pyramid in 1877 clearly dis-
plays an age preference for 0s which is greatly reduced by 1970. Given
that population is seldom uniformly distributed and that the elderly tend
to overstate their age, age-heaping is typically computed for a restricted
range, thereby excluding the top and bottom of the distribution. This also
enables comparisons since other historical sources, such as military
records or marriage registers, overwhelmingly concentrate on young adults.

Bearing this in mind, the Whipple index is possibly the most popular indi-
cator to measure preference for ages ending in 0 and 5 (Spoorenberg and
Dutreuilh 2007). It can be computed as the ratio of the number of reported
ages ending in 0 or 5 to a fifth of the given population. As previously noted,
this method assumes that respondents are uniformly distributed as regards
age, consequently the oldest and youngest individuals are excluded. The
Whipple index is thus computed for specific age cohorts (23-32, 33-42…)
or for a whole range (23-62; 23-72). In both cases, the intervals must include
an equal frequency of final digits. Then, if P25 denotes the total number of

7 In traditional or preindustrial societies, unawareness of birthday or year of birth was common
since records were not usually kept and numeracy skills were rather low. To eliminate or reduce age
misreporting, age data are usually presented in 5-year age groups.

8 See Shyrock and Siegel (1973) for a brief summary.
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respondents who reported an age of 25, the Whipple index for multiples of 5
for the range 23-62 years can be computed as follows,

W = (P25 + P30 + P35 + P40 + P45 + P50 + P55 + P60)
1/5(P23 + P24 . . .+ P61 + P62)

( )
× 100 (2)

By definition, the Whipple index varies between 100, which indicates no
preference for ages ending in 0 or 5, and 500, which implies perfect heap-
ing9. In this way, however, we neglect the fact that age preference might
occur in other terminal digits. Besides, this approach assumes uniformity
over an age range of 10 years, which might be an arguable assumption
(Spoorenberg and Dutreuilh 2007). In order to account for preference
and avoidance of all digits, Noumbissi (1992) proposed a modified version
of the Whipple index:

W̃ =
∑9
i=0

(|Wi − 1|) (3)

where Wi measures the age preference for each terminal digit and is com-
puted as,

W0 = (P30 + P40 + P50 + P60)
1/5(P5

30 + P5
40 + P5

50 + P5
60)

(4)

W9 = (P29 + P39 + P49 + P59)
1/5(P5

29 + P5
39 + P5

49 + P5
59)

(5)

FIGURE 1
POPULATION PYRAMIDS BY AGE (0-75 YEARS OLD) AND SEX IN 1877 AND 1970.

Source: INE.

9 The Whipple index is usually presented or expressed in the range 100-500. For this reason,
equation (1) is multiplied by 100.
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where P29 stands for the number of respondents who reported an age of 29
while P5

29 is the population of those aged 27-31. In this case, a value of 0
would imply no heaping, while absolute preference for a specific digit
would deliver a maximum value of 16. Using information on preference
for each individual digit, this modified version of the original Whipple
index is also easy to compute, and more importantly, uses all information,
thereby providing further evidence and robustness.

3.2 Data and Sources

In Spain, population censuses have been carried out on a regular basis
since the mid-19th century10. Since 1877, the information on the number
of men and women by exact age has been summarised at the provincial
level. In this study, we have thus gathered provincial data from the follow-
ing censuses: 1877, 1887, 1900, 1910, 1920, 1930, 1940, 1970, 1991 and
2001. Similarly, censuses also report the number of men and women
who could read and write, thereby allowing for the computation of literacy
rates. Sadly, literacy is not reported by exact age, only in few censuses by
age groups (4-6, 7-10, 11-20, etc.).

Regarding the data collection process, and as established in the enumera-
tors’ instructions, information was completed on family cards (cédulas de
inscripción familiares) by the head of the household, or the local agent if
household members could not write, on December 3111. This implies that
the raw data could be recorded by one person for the whole household.
Therefore, information was not self-reported. Additionally, it is stipulated
that family cards must contain information on the sex, age and level of edu-
cation, among other characteristics, for each member of the household.
More specifically, while the level of education was recorded marking one
of the following alternatives («can read», «can read and write» or «cannot
read or write»), the exact age was written down on the family card.

For the sake of clarity and to simplify matters, we follow A’Hearn et al.
(2009) and convert the original Whipple index into a new measure that
ranges from 0 to 100:

ABCC = 1− (W − 100)
400

{ }
× 100 for W ≥ 100 (6)

10 Although population counts had been carried out in the 18th century, modern population
censuses are usually associated with the creation of the General Statistics Commission in 1856.
Muro et al. (1996), for instance, offer an overview of this process. Similarly, Reher and Valero
Lobo (1995) provide an overview of historical demographic sources.

11 For a sample of the registration cards employed, see Figure A.1 in the Appendix. The instruc-
tions to carry out the census of 1877 were established by Royal Order (RO, 27 October 1877). In Art.
24, it is specified who must fill in the family cards and what information must be reported.
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ABCC = 100 elsewhere (7)

Theoretically, the ABCC index thus indicates the share of respondents
that report age correctly and varies between 0 and 10012. Equally, the
modified version of the Whipple index (W̃) can be easily transformed13.
Table 1 summarises both the original (ABCC) and adjusted (ABCC) indices
at the national level for all population censuses since 1877. We compute
two alternative indicators, for people aged 23-62 and 23-72 years.
Unsurprisingly, using the traditional approach (ABCC) tends to slightly
underestimate age-heaping. This is partly due to the fact that there
seems to be no preference for the digit 5 in the Spanish censuses, as
Figure 1 shows. Additionally, although the indices are greater when
using the 23-62 age range than 23-72, these differences are negligible.
For the sake of comparability, we concentrate on the traditional ABCC
index and the 23-62 age range in the remainder of this article14.

4. AGE-HEAPING IN SPAIN SINCE THE MID-19TH CENTURY

4.1 Exploiting the Censuses: a Larger Dataset, Alternative Results

The census of 1877 was the first modern count reporting age-specific infor-
mation for the whole population. Since the ABCC index has been con-
structed for the 23-62 age group, it then provides information about
individuals born between 1815 and 185415. Table 2 displays age-heaping,
measured with an ABCC index (per cent), for men and women born in
the 1850s across Europe as computed by the Clio-Infra Project16.

12 The above interpretation should be taken with caution since age misreporting might still
occur even if age-heaping is not detected. For the presence of misreporting of age among the elderly
in early 20th-century Spain, see García-Quismondo (1999).

13 The modified Whipple index can be transformed as follows: ABCC = 1− �W
16

{ }
× 100

14 In order to avoid a survival bias, we follow Crayen and Baten (2010a) and omit the popula-
tion older than 62 or 72. Besides, Crayen and Baten (2010a, pp. 93-96) proposed an age adjustment
procedure. However, given that Spanish censuses permit the study of age-heaping by age cohort on
a continuous basis, we will not apply this correction and age cohorts will be used instead. See also
Budd and Guinanne (1991).

15 Thus, with the only exception of the cohort of 23-32 years, the remaining part of the popu-
lation went to primary school under the Ancien Régime educational system. By 1920, all the popu-
lation considered went under the education system established by the Ley Moyano. Actually, at that
date, the younger cohort 23-32 studied in a new educational system put forward after the creation of
the Ministerio de Instrucción Pública y Bellas Artes in 1900.

16 Although the Clio-Infra historical estimates are based on several studies, the main references
are A’Hearn et al. (2009), Crayen and Baten (2010a) and Prayon and Baten (2013). For a detailed list
of sources and references, see: https://www.clio-infra.eu/Indicators/NumeracyTotal.html. As regards
Spain, the main references are Manzel (2007), Crayen and Baten (2010a), Juif and Baten (2013) and
Stolz et al. (2013).
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According to Table 2, there appears to be a divide between Russia,
Spain and the rest. Nevertheless, the estimates must be taken with caution.
For Spain, the ABCC index actually refers to those aged 43-52 in the popu-
lation census of 1900 (Manzel 2007; Crayen and Baten 2010a)17. Since age-
heaping varies with age, it is important to check whether there is an age
effect18. Crayen and Baten (2010b), for instance, find that age-heaping
increases with age19. Our data indeed make it possible to compare differ-
ent age groups over time with previous estimates.

In Figure 2, we compare the age-heaping of those aged 23-32 and 33-42
in each population census with the existing estimates. All values are pre-
sented by birth decade. First, our results show that the ABCC index in

TABLE 1
AGE-HEAPING IN SPAIN BY POPULATION CENSUS

Census 23-62 years 23-72 years

Year ABCC ABCC Obs. ABCC ABCC Obs.

1877 91.0 89.6 8,016,415 91.0 89.5 8,655,253

1887 91.0 89.7 8,267,758 91.0 89.4 9,104,040

1900 90.1 89.4 8,704,427 89.9 89.0 9,528,154

1910 90.9 90.3 9,100,148 90.6 89.8 10,055,012

1920 91.5 91.3 9,775,251 91.2 90.9 10,804,622

1930 93.9 93.4 10,922,214 93.6 93.0 12,104,926

1940 95.6 95.3 12,221,886 95.3 95.0 13,580,667

1950 97.3 97.0 13,884,787 97.2 96.9 15,454,632

1960 98.6 98.3 15,387,112 98.6 98.2 17,289,637

1970 98.6 98.2 16,428,688 98.5 98.1 18,862,259

1981 99.4 98.8 18,087,752 99.4 98.9 20,898,435

1991 99.5 99.0 19,882,602 99.5 99.2 23,377,546

2001 100.0 99.1 22,925,766 100.0 99.3 26,916,613

2011 100.0 99.7 26,982,824 100.0 99.4 31,195,495

Note: ABCC computed with the modified Whipple index or �W.
Source: INE and authors’ calculations.

17 Similarly, the ABCC index reported for the 1830s and 1840s was constructed with the popu-
lation census of 1900 (Manzel, 2007, p. 28). In this case, the age groups used were 63-72 and 53-62
years old, respectively.

18 See Crayen and Baten (2010a, pp. 93-96).
19 In particular, Crayen and Baten (2010a) suggest an adjustment to correct for the age effect of

the 23-32 group that consists of adding 0.2 Whipple units for every Whipple unit above 100 of the
33-42 group.
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mid-19th century Spain was not as low as described in the existing litera-
ture. Furthermore, if we focus on specific age groups, the ABCC indices
remained relatively stable in the late 19th century. Following age groups
(23-32; 33-42) over time then provides a somewhat different view of the
dynamics of age-heaping. If ABCC indices are displayed, on the other
hand, for the whole range (23-62), sex and census (Figure 3), it can be
argued that age-heaping did not improve much until the population census
of 1920. The period of birth of those included in each population census is
shown in the x-axis. This evidence reinforces the above finding: age-
heaping remained relatively stable until the 20th century.

If age-heaping is correlated with socioeconomic development, then this
finding is in line with the existing evidence on living standards. Although
Spain witnessed population and economic growth during the second
half of the 19th century (Prados de la Escosura 2017), some studies have
indicated that improvements in living standards generally occurred from
the 1880s onwards. Pérez Moreda et al. (2015) find that mortality rates
in Spain increased between the 1850s and 1880s, falling gradually there-
after. Equally, Martínez Carrión (2016), using military records, finds that

TABLE 2
AGE-HEAPING IN EUROPE DURING THE 1850S

Country

ABCC
index
(%)

Belgium 100.0

Finland 100.0

France 100.0

Sweden 100.0

Switzerland 100.0

Germany 99.7

Italy 99.4

Denmark 99.2

The Netherlands 99.0

Norway 98.4

Austria 98.0

UK 97.1

Spain 87.4

Russia 83.6

Note: ABCC index (per cent) illustrated above is a birth decadal average.
Source: Clio-Infra
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average adult heights only improved from the 1880s onwards20. Life
expectancy, which remained stagnant at around 30 years between the
1860s and the 1880s, began to show an increasing trend in the 1890s
(Felice and Pujol-Andreu 2016). Finally, nutrition also improved in the
late 19th and early 20th century (Cussó et al. 2018; Medina-Albaladejo
and Calatayud 2020).

Additionally, the detailed information offered in the censuses can be
used to compare Spain with neighbouring countries. A’Hearn et al.
(2016), using the Italian census of 1871, also compute Whipple indices
by age groups and sex. When comparing these indices with those derived
from the Spanish population census of 1877, it seems that age-heaping was
slightly less prevalent than previously claimed21. In fact, it appears that
age-heaping was less prevalent than in Italy, which challenges the conven-
tional view (in Table 2) that Spain was lagging behind Italy by the mid-19th

century. Although age-heaping was still more prevalent than in other

FIGURE 2
ABCC INDEX (PER CENT) IN SPAIN BY BIRTH DECADE, 1850-1980.

Note: Clio-Infra uses distinct age groups to construct the ABCC indices. More specifically, 1850s (43-52
years in 1900 census); 1860s (63-72 years in 1930 census); 1870s (53-62 years in 1930 census); 1880s (53-62
years in 1940 census); 1890s (43-52 years in 1940 census); 1900s (33-42 years in 1940 census).

Sources: Computed with data from Clio-Infra and INE.

20 As Otero Carvajal and De Miguel Salanova (2018) have recently stressed, urban development
in the late 19th century is at the core of the issue.

21 See Tables A.1 and A.2 in the Appendix.
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countries (Belgium, Finland, France, etc.), it was less widespread than
previously documented.

4.2 Female Age-heaping in Spain’s Censuses of Population

When examining age-heaping by sex (Figure 3; Table A.1), there appears to
be another important fact. In line with previous studies, we find that differ-
ences in age-heaping between males and females were small. This has also
been found inothercontexts. In the17th and18th centuries,womenappeared
to be as numerate, if not more so, than men in the Low Countries (De Moor
and Van Zanden 2010)22. Using municipal registers, Gómez-i-Aznar (2019)
shows that male and female levels of age-heaping were rather similar in
18th-century Catalonia. There were, however, sizable differences in literacy
thereby opening the way for an interesting discussion.

The apparent lack of a relationship between these two proxies of human
capital has brought about a compelling debate. On the one hand, and given

FIGURE 3
ABCC INDEX (PER CENT) IN SPAIN BY SEX AND POPULATION CENSUS,

1877-2001.

Note: ABCC index (per cent) constructed for those aged 23-62 years. Population censuses are illu-
strated for each point while the x-axis displays the birth period.

Source: Calculated with data from INE.

22 Other studies suggest that this gender gap may be changing over the process of development
depicting a U-inverted curve, as in the case of Latin America and Asia (Manzel and Baten, 2009;
Friesen et al., 2012). See also Tollnek and Baten (2016).
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its distinct nature, these skills might not be interchangeable. If, for
instance, counting required less effort or training than literacy and both
men and women actively participated in day-to-day activities then it
would be reasonable to find similar levels of age-heaping. On the other
hand, it has been pointed out that age might not have been self-reported.
Instead, the head of the household, or a local agent when family members
were illiterate, was responsible for this. As Blum et al. (2017) have recently
shown, rural women in 19th-century Ireland heaped more than the cen-
suses suggested, thereby recommending caution when using administra-
tive data23.

In our case, although there were sizable differences in literacy between
men and women, this was not the case as regards age-heaping as Figure 3,
Table A.1 and Figure A.2 show24. To shed further light on this issue, we use
information for forty-nine provinces and six censuses to test the relation-
ship between literacy and age-heaping, both for males and females. The
panel structure of the data allows for time and province fixed effects25.
After controlling for all these dimensions, the relationship appears to be
statistically significant only for males, as Table 3 shows. In fact, while
female literacy is not associated with female age-heaping, male literacy
is, thus strongly suggesting that it was usually men who reported the
ages of their wives.

In this regard, Földvari et al. (2012) found that married women heaped
significantly less than those who were not married. This could be the result
of selection, learning within marriage, or women adapting their ages to
that of their husbands. Blum et al. (2017), however, find that married
women exhibited higher ABCC indices than those who were unmarried
thereby suggesting that, instead of the previous interpretations, age was
not self-reported in censuses or administrative data, but filled in by the
head of the household, mostly men26. Using information from the popula-
tion census of 1930, Table 4 presents age-heaping for women by marital
status. Sadly, this information is not available for the previous censuses.

23 Baten et al. (2017, p. 38), for instance, «took care to not include any sources in which some
cross-checking by priests or officials might have taken place. In those cases, there was almost no
heaping present».

24 Figure A.2 in the Appendix illustrates the differences observed in age-heaping and literacy by
sex across provinces in 1900. Both indicators have been standardised [0,1]. In Soria, for instance,
whereas the male and female ABCC indices were 96.5 per cent and 96.7 per cent, the male and
female literacy rates were 90.5 per cent and 43.8 per cent. Flecha García (2014) offers a brief over-
view of the causes and consequences of the gender imbalances in education in Spain.

25 Although the ABCC index is computed using information for those aged 23-62 and the liter-
acy rate is the share of the population aged 10 years or more capable of reading and writing, it is
worth remembering that the data are from the same source.

26 Blum et al. (2017) compare data from census with evidence from prison and workhouse reg-
isters and find that ABCC indices overestimate age-heaping in the census by 26 points.
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As shown here, the ABCC index for married women is essentially similar to
that of men. The ABCC index was however significantly lower for singles
and widows, whose figures are mostly identical27.

Summing up, we show that differences in age-heaping between
men and women were small for all the censuses. Moreover, the relation-
ship between age-heaping and literacy only arises for males. In this
regard, according to the instructions given by the census enumerators,
age does not seem to be self-reported. Instead, the head of the
household (or member) and the local agent filled in the cards. Taken
together, the evidence suggests that female age-heaping computed from
Spanish population censuses should be taken with caution since the
ABCC index might not be reflecting their numeracy but that of their hus-
bands. In the next section, we will describe the main regional patterns.
Given the previous discussion, we will only focus on male age-heaping
and literacy.

TABLE 3
LITERACY AND NUMERACY IN SPAIN, 1877-1930

Dependent variable: age-heaping

All Male Female Female

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

Literacy 0.02 0.09*** −0.03 0.09**

(0.04) (0.03) (0.03) (0.03)

Constant 91.17*** 88.19*** 91.42*** 86.66***

(1.27) (1.50) (0.58) (1.88)

Time FE Yes Yes Yes Yes

Province FE Yes Yes Yes Yes

Observations 294 294 294 294

R2 0.254 0.314 0.251 0.270

Provinces 49 49 49 49

Robust standard errors in parentheses; ***P < 0.01, **P < 0.05, *P < 0.1. Literacy in columns (1) to (3)
refers to the corresponding group (all, male and female). In column (4), however, literacy refers to male
literacy. The data include six time periods: 1877, 1887, 1900, 1910, 1920 and 1930.

27 The fact that single women in the youngest group (23-32) have the highest ABCC index is
likely to be related to their age composition relative to those married and widowed in that age
group (while singles will be closer to 23, widows will tend to be in their late 20s and early 30s).
The ABCC index in this age group is therefore over- and under-estimated for singles and widows,
respectively (both figures should thus be more similar).
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5. A REGIONAL PERSPECTIVE ON AGE-HEAPING AND LITERACY
IN SPAIN, 1877-1930

While the previous section provides information at the national level, in
this one we rely on disaggregated information on male age-heaping and lit-
eracy at the provincial level28. In general, there appears to be a strong rela-
tionship between age-heaping and literacy (Hippe 2012). In the United
States, for instance, and using individual data from censuses, there is a
statistically significant correlation between literacy and the probability of
reporting a heaped age29. Likewise, A’Hearn et al. (2016, 2019) have looked

TABLE 4
FEMALE AGE-HEAPING BY MARITAL STATUS AND AGE COHORT IN SPAIN, 1930

23-32 33-42 43-52 53-62 23-62

Men

ABCC 96.6 95.3 92.4 92.3 94.6

Obs. 1,839,694 1,413,511 1,135,672 858,206 5,247,083

Women

ABCC 95.4 94.1 91.4 90.1 93.3

Obs. 1,959,281 1,509,203 1,227,157 979,490 5,675,131

Married

ABCC 94.8 95.2 93.4 93.2 94.4

Obs. 1,192,306 1,173,223 902,107 599,877 3,867,513

Single

ABCC 96.5 90.2 85.2 85.6 93.1

Obs. 737,176 242,930 141,389 96,090 1,217,585

Widowed

ABCC 90.9 89.6 86.2 85.0 86.4

Obs. 26,841 90,949 181,797 281,898 581,485

Not known

ABCC 91.5 88.4 87.0 85.3 88.6

Obs. 2,958 2,101 1,864 1,625 8,548

Source: Calculated with data from INE.

28 Spanish population censuses report information at province level and, in some instances, for
large municipalities. Alternatively, individual data can be found in the Padrones municipales. See,
for instance, Beltrán Tapia and Miguel Salanova (2017).

29 A’Hearn et al. (2009) use information on men and women aged 20-69 for 1850, 1870 and
1900, from the Integrated Public Use Micro Samples (IPUMS).
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at this relationship with Italian censuses. Though the correlation is present
in broad terms, they find some inconsistencies that might challenge the
conventional interpretation of age-heaping as a proxy for numeracy skills.

In Spain,we studyage-heaping and literacyat the provincial level for each
censusbetween1877and193030.Using forty-nineprovinces as themainunit
of analysis, the correlation between themale ABCC indices and literacy rates
ranges from 0.75 in 1877 to 0.59 in 1930, while the Spearman rank correl-
ation goes from 0.80 in 1877 to 0.67 in 1930. Thus, and in linewith the exist-
ing evidence, there is a strongand statistically significant relationship. In this
regard, the 1887, 1900 and 1910 censuses reported literacy rates by sex and
age group (21-30, 31-40, 41-50, 51-60). When ABCC indices are computed
for these age groups and correlated with the corresponding literacy rates,
further evidence is found in support of this relationship31.

Figure 4 shows male ABCC indices and literacy rates for the Spanish
provinces (N = 49) between 1877 and 1930. While the solid line is the
regression line, the connected black dots display the national average in
each of the six censuses. At first glance, there appears to be a rather strong
correlation between age-heaping and literacy. Figure 4, however, also
shows that while male literacy improved rapidly, age-heaping remained
relatively unchanged until the censuses of 1920 and 1930. Furthermore,
there is substantial noise or dispersion within Spain, thereby calling for
a closer examination.

Map 1 shows the spatial distribution of male age-heaping and literacy in
1877, 1900 and 1930. In brief, there appears to be a core, namely the centre
and centre-north, where literacy was relatively high and age-heaping was prac-
tically non-existent. By 1877, in the provinces of Burgos, Álava, Segovia,
Palencia, Soria, Valladolid, Madrid and Guadalajara, the ABCC index was
above 98 per cent, thereby implying that less than 2 per cent of males aged
23-62 years old reported their age incorrectly32. This level of accuracy would
place these territories with the most advanced European societies33. Male lit-
eracy rates in these provinces, however, ranged from 62 per cent in
Guadalajara to 83 per cent in Burgos34.

30 As before, the differences in the information used to compute the ABCC index (those aged
23-62) and the literacy rate (the share of the population aged 10 years or more capable of reading
and writing), should be considered.

31 The correlation coefficient ranges from 0.6615 in 1887 to 0.7063 in 1900 for males aged
21-30. Similarly, for those aged 31-40, the correlation coefficient ranges from 0.6350 to 0.7189.

32 For the United Nations Statistics Division (UNSD), a Whipple index below 105 (or an ABCC
greater than 98.8 per cent) is considered «highly accurate data».

33 Using Clio-Infra historical estimates, age-heaping in the north and centre-north provinces of
Spain will be at similar levels to those computed for Norway or the Netherlands, see Table 2.

34 In Spain, around 32.5 per cent of those aged 10 or more years were capable of reading and
writing in 1877. These values were far from the literacy rates reached in the main European coun-
tries by 1870: France (69 per cent), UK (76 per cent) and Germany (80 per cent) Crafts (1997).
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In other provinces, especially in Andalusia, the Canary Islands, Galicia
and the eastern coast, age-heaping and literacy were well below the
national average. This great divide, as Map 1 shows and previous studies
suggested (Núñez 1992), eventually diminished. On the eve of the
Spanish Civil War (1936-1939), most of the northern provinces had almost
completed the transition to universal male literacy. Similarly, age-heaping
was negligible except for the north-west, Galicia and Asturias. In southern
and south-eastern provinces, literacy rates and the ABCC index gradually
improved, although they remained low.

In Figure 5, we standardise both measures [0,1] and depict the absolute
change in the vertical axis (1877-1900; 1900-1930) and the initial level in
the horizontal axis. As shown previously, catching up in human capital
essentially occurred in the period 1900-30. That is to say, age-heaping
and literacy improved more in provinces with a lower initial level. Yet, in
the late 19th century, things were different. When considering all pro-
vinces, male literacy improved evenly between 1877 and 1900, irrespective
of the initial levels. The situation regarding age-heaping, however, is less
clear. Though some catching up can be observed, the absolute change in
most provinces was negligible, in some cases even negative, implying little,
if any, improvement during this period.

FIGURE 4
ABCC INDEX (PER CENT) AND LITERACY RATES (PER CENT) IN SPAIN BY

PROVINCE, MALES 1877-1930.

Notes: Data for the following population censuses: 1877, 1887, 1900, 1910, 1920 and 1930. The solid
line represents the regression line, while the black squares are the national average.

Source: Calculated with data from INE.

FRANCISCO J. BELTRÁN TAPIA ET AL.

422 Revista de Historia Económica / Journal of Iberian and Latin American Economic History

https://doi.org/10.1017/S0212610921000033 Published online by Cambridge University Press

https://doi.org/10.1017/S0212610921000033


MAP 1
ABCC INDEX (LEFT) AND LITERACY RATE (RIGHT) IN SPAIN, MALES 1877-1930.

Notes: Provincial ABCC indices (per cent) and literacy rates (per cent) classified into nine equivalent
categories for all censuses. In both cases, the range unchanged over the period. The ABCC indices range
from 75 to 100 per cent while literacy rates range from 15 to 100 per cent.

Source: Calculated with data from INE.
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To delve further into the spatial patterns, Figure 6 displays the trajector-
ies followed by four selected provinces: Madrid, Barcelona, Valencia and
Seville. These provinces contain the largest cities in Spain. All things con-
sidered, the figure presents some interesting facts. On the one hand, in
Madrid, the capital province, male age-heaping was practically inexistent
even at the beginning of our period of analysis. Literacy was also relatively
high, nearly 80 per cent in the earliest count, and improved thereafter. In
Barcelona, however, literacy and age-heaping were initially far less impres-
sive but, while literacy increased throughout the whole period, the ABCC
index remained unchanged until the 1930 census. In Valencia, literacy
was low (28 per cent) while the ABCC index was not far away from that
of Barcelona where more than 40 per cent of men and women could
read and write. Finally, in Seville, both indicators were initially low but
then increased rapidly. All in all, these stories present a snapshot of the
peculiar relationship between age-heaping and literacy in Spain.

An important feature absent from our analysis is internal migration,
which could affect the stock of human capital. Beltrán Tapia and Miguel
Salanova (2017) found that the migrants moving to Madrid from 1880 to
1930 were on average more literate than their counterparts who remained
in their provinces of origin. Other destinations, however, attracted fewer
literate migrants, especially those moving from rural areas to the provin-
cial capital, often resulting in negative self-selection. This is indeed

FIGURE 5
ABCC INDEX (LEFT) AND LITERACY RATE (RIGHT) IN SPAIN, MALES 1877-1900

AND 1900-1930.

Notes: Provincial ABCC index (per cent) and literacy rates (per cent) have been standardised using a
fixed range for both periods, 1877-1900 and 1900-1930. The ABCC indices range was 75-100 while for lit-
eracy it was from 15 to 100 per cent. Thus, the y-axis reflects absolute change whereas the x-axis shows the
initial level.

Source: Calculated with data from INE.
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relevant, since the type (and importance) of migratory flows would influ-
ence the stock of human capital both in sending and receiving regions.
We acknowledge the potential relevance of internal migrations, but it
must be born in mind that although internal migrations have been recur-
rent in Spanish history, permanent internal migrations remained low until
the 1920s (Silvestre 2001, 2005).

6. DISCUSSION

Taken together, the findings reported here suggest that assessing the
relationship between age-heaping and literacy during the early stages of
modern economic growth is subject to some major issues, at least regard-
ing the Spanish experience. First, and connected with the previous sections,
female age in Spanish censuses, at least from 1877 to 1930, seems not to be
self-reported. This, as pointed out previously, is a common concern in
studies based on administrative data35. While censuses have the virtue of
including the whole population, thereby removing concerns about

FIGURE 6
ABCC INDEX AND LITERACY IN SPAIN BY PROVINCE, MALES 1877-1930.

Source: Calculated with data from INE.

Note: Marked dots correspond to the census years 1877, 1887, 1900, 1910, 1920 and 1930.

35 The issues related to the fact that in household interviews most of the information is supplied
by a single respondent, often the head of the household, have been widely discussed (National
Research Council, 1981).
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potential selection bias or representativity, some authors have questioned
their reliability. In our case, sizable differences between males and females
are found in literacy but not in age-heaping which calls for caution when
making explicit interpretations.

Besides, and although these relative indicators cannot be directly com-
pared, age-heaping in late 19th-century Spain seems abnormally low given
the widespread illiteracy. As reported in the census of 1877, male literacy
in Almería, Granada, Málaga or the Canary Islands was around 20-25
per cent while ABCC indices ranged from 79 to 87 per cent. Given this
level of accuracy and following the standards used by the United Nations
Statistics Division (UNSD), these data would be labelled as «rough». Yet,
these figures would be «fairly accurate», almost «highly accurate», for sev-
eral northern provinces even though male literacy rates were in some cases
below 75 per cent, thereby implying that one out of four adult males were
not able to read and write36.

This leads to a recurrent theme: whether the accuracy of the data cap-
tures numeracy or whether it is affected by the data-collection process. In
the first case, our findings would provide further evidence in support of the
view that numeracy, reading and writing have a distinct nature. It is pos-
sible to hypothesise that, while learning to read and write required a larger
investment of resources, effort and time, numeracy could be acquired
more easily. Indeed, the latter may be obtained in a more intuitive way
in daily life and work, especially when individuals are surrounded by
other people who possess and use this skill. In this context, on-the-job
training might be a crucial factor. In Spain, Rosés (1998) stressed the rele-
vance of on-the-job training during the industrialisation of Catalonia
around the mid-19th century, a period marked by relatively modest literacy
in comparison with other territories. Similarly, Nadal (1996) argued that
technical schools (liceus and escoles d’arts i oficis) provided the required
skills to the factory workers in Catalonia37.

On the other hand, if information is corrected and cross-checked with
other sources, such as parish registers or padrones, by the local agent (or
census taker) or clerical workers, age-heaping would then not be fully cap-
turing numeracy. A’Hearn et al. (2016) have suggested that age-heaping is
not directly measuring numeracy, at least in 19th-century Italy, but a
«broader mix of contextual factors» related to the process of economic

36 In the Demographic Yearbooks, the quality of the data is grouped according to the level of
age-heaping (Whipple index) as follows: (I) highly accurate data (less than 105); (II) fairly accurate
data 105-109.9; (III) approximate data 110-124.9; rough data 125-174.9; very rough data 175 and
more.

37 A similar argument can be found for Italy (Zamagni, 1993). As regards Britain, Zeev et al.
(2017) find that in the 18th century, apprenticeships made a key contribution to an advantage in
skilled mechanical labour.
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development. They define these factors as modernisation of the economy
in a wide sense, including «cultural change in the direction of secularism,
individualism, and linear time-perception» and, interestingly, also as an
institutional change related with the state’s administrative capacity to con-
duct the task of carrying out the population censuses.

In Spain, population censuses were undertaken on December 31. This
colossal enterprise, coordinated by the Dirección General del Instituto
Geográfico y Estadístico, was conducted at the local level by the Juntas
Censales (municipales and provinciales)38. As specified in the instructions,
households were given registration cards some days before. The head of
the household, or local agent if household members could not write,
then filled in the information. On 1 January, the registration cards were
collected and the Juntas municipales began the examination of the
reported information, correcting and filling in the gaps or omissions
found. Finally, the Juntas municipales tabulated the data in a specific for-
mat for the municipality and prepared the padrones39.

Therefore, in parish and civil registers and padrones, information might
have been filled in, cross-checked and corrected. Interestingly, the civil
registry was introduced in the 1870s, after the passing of the Ley
Provisional de Registro Civil of 1870 and subsequent acts. In both parish
and civil registers, the date of birth was often recorded thereby allowing
for a simple calculation of the age in each specific year. Besides, munici-
palities maintained a register, or padrón, of the residents or empadronados,
which provided «a line for each empadronado» with basic information
(name, address, date of birth, marital status…). The Ley Municipal of
1870 stipulated that all citizens must be registered in a municipality.
Additionally, every 5 years municipalities had to carry out a padrón.

As a result, the information on age-heaping based on the Spanish popu-
lation censuses may be pointing to the existence of limited numerical abil-
ities, but also to a limited capacity of the state to collect the data.
Differences in age-heaping could also be related to the presence of regional
differences in administrative capacity. As previously mentioned, the state
designed the data-collection process and sent instructions and materials
(cédulas, etc.) to the municipalities. Local authorities and agents pro-
ceeded to collect, correct and tabulate the information before sending it
to the provincial board, where it was summarised. We do not have evi-
dence to claim that the allocation of funding varied, and it seems that

38 The Instituto Geográfico y Estadísticowas created in September 1870 although it adopted this
name in June 1873. This institution was established to perform the task of collecting information to
create the national statistics. In 1890, it was included in the Ministerio de Fomento and during the
1900s it depended on different ministries (Ministerio de Instrucción Pública y Bellas Artes,Ministerio
de Trabajo, Comercio e Industria).

39 Art. 25. Real Orden de 27 de octubre de 1877.
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much was devoted to printing the instructions and materials. However,
given the spatial heterogeneity of the Spanish municipalities, it might be
the case that the costs associated with collecting the data were greater in
some places and the municipal budgets might have allocated different
amounts of resources. In addition, there might be other relevant differ-
ences regarding the existence or not of parish registers or padrones
which permitted cross-checking. The dissimilar settlement patterns in nor-
thern and southern Spain could also imply different costs when collecting
the information. All these issues open up a new avenue for research that
requires more detailed micro-level studies.

Although the accuracy of the census takers in performing their task is
difficult to ascertain, it is recognised that older people find it more difficult
to remember their exact age, so it is expected that rounding numbers
would be more pronounced as people get older40. In order to explore
this issue, we have divided our sample into two large groups by age:
those between 23-42 and 43-62 years and calculated ABCC indices.
Figure 7 shows the results. The increased age-heaping observed in the
older generations, particularly in the early counts when age-heaping was
more prevalent, is in line with the existing literature and makes us more

FIGURE 7
ABCC INDICES BY TWO LARGE AGE GROUPS, SPAIN 1877-2001.

Source: Calculated with data from INE.

40 Wealthier individuals, however, tend to have both longer lives and higher educational levels,
potentially offsetting the fact that elderly people are more prone to round their age.
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confident about the capacity of the state to collect information and there-
fore about the accuracy of our male age-heaping indicators.

Finally, since age-heaping is calculated for those aged 23-62 or 23-72,
the developments described above might have an impact on the age-
heaping reported in the population censuses of the early 20th century. As
shown in Figure 1 and Map 1, age-heaping remained relatively unchanged
in the early counts, improving thereafter. Besides, even if accuracy
improved, this occurred unevenly as Map 1 shows. By 1930, age-heaping
remained relatively high in the north-west (Galicia, Asturias). Given that
migrations were particularly acute in the early 20th century, the latter
might be explained by the selection biases these flows introduced regard-
ing the characteristics of the population who migrated or stayed behind
(Beltrán Tapia and Miguel Salanova 2017). The general patterns might
also be related to the different settlement patterns characterising Spain
(Oto-Peralías 2020). In the north-west, the density of population entities
is much higher than in other territories and most of these are relatively
small, thus facilitating enumerating their populations41. It is therefore
plausible to argue that the costs associated with the undertaking of a cen-
sus might be affected by territorial specificities and their dynamism42.

Literacy, on the other hand, improved throughout the whole period but
especially in the early 20th century. Our study, then, shows that both stories
are plausible. Literacy and age-heaping are correlated which reinforces the
view that the latter captures a dimension of human capital, numeracy.
Likewise, this story is consistent with a steady improvement of the data
collection methods, especially after the introduction of the civil registry.
Although we lack the evidence to disentangle this issue, this study calls
for a careful consideration of the sources in historical contexts. Lastly,
these results also point to the importance of territorial specificities that
require further research.

7. CONCLUSIONS

This paper explores human capital in late 19th and early 20th-century
Spain. In doing so, we use information published in six population cen-
suses for age and the level of education. Subsequently, and following the
existing literature, we calculate age-heaping and literacy rates. Our
approach thus combines two distinct proxies of human capital.

41 In the south, there is a low density of large entities, while the centre and north are essentially
characterised by a high density of small and medium-sized municipalities.

42 See Reher et al. (1993). We do not, however, have precise information on the numbers and
areas covered by census takers.
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In brief, there are three major findings. First, age-heaping was relatively
stable in the late 19th century. In fact, it only significantly improved in the
early 20th century. Literacy, however, gradually improved throughout the
period of study. This dissociation might be the result of the distinct nature
of both skills and/or issues related to the data-collection process. Second,
by the mid-19th century, age-heaping, either for young adults (23-32 years)
or for the whole distribution (23-62 years), was less significant than what
previous studies have suggested. What is more, when provincial informa-
tion is used, we find a correlation between age-heaping and literacy but
also abnormally low levels of age-heaping in certain provinces where a siz-
able part of the population could not read and write. Likewise, although
Italy and Spain exhibited similar levels of literacy during the 1870s, age-
heaping was less relevant too. Third, differences in age-heaping between
men and women were minor even though there were marked gaps as
regards literacy.

In sum, this study provides further insights, but also raises questions
about data sources and interpretation. The absence of a gender gap in age-
heaping reinforces the view that female information in administrative data,
such as population censuses, is not self-reported. In this case, the head of
household, or local agent if household members were illiterate, filled in the
information. Still, even if the analysis is restricted to males, the dissoci-
ation between age-heaping and literacy in the late 19th century and the
abnormally low levels of age-heaping in certain provinces raise concerns
about the sources, and hence the interpretation of these findings. If omit-
ted information is filled in, cross-checked or corrected with other sources
(parish and civil registries, padrones) by the Juntas municipales, then
accuracy might not just be reflecting numeracy but the capacity of the
local administration. Although our study does not permit digging further
into these issues, human capital and data quality improved, especially in
the early 20th century, whereas further research is needed to disentangle
the late 19th-century story.
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APPENDIX

TABLE A1
AGE-HEAPING IN SPAIN BY AGE GROUP AND SEX IN THE POPULATION CENSUS

OF 1877

Age-group

Total Men Women

W Obs. W Obs. W Obs.

23-32 122 2,589 118 1,210 125 1,379

33-42 135 2,178 130 1,060 139 1,118

43-52 150 1,846 147 908 153 938

53-62 147 1,403 139 694 155 709

63-72 134 639 126 317 142 321

Average 138 8,655 132 4,189 143 4,466

23-72 136 132 140

Notes: Number of observations in thousands.
Source: Calculated with data from INE.

TABLE A2
AGE-HEAPING IN ITALY BY AGE GROUP AND SEX IN THE POPULATION CENSUS

OF 1871

Age-group

Total Men Women

W Obs. W Obs. W Obs.

23-32 125 4,206 118 2,076 131 2,130

33-42 148 3,505 142 1,758 154 1,747

43-52 161 2,903 155 1,467 167 1,436

53-62 167 1,968 157 995 177 973

63-72 158 1,161 148 596 169 565

Average 152 13,743 144 6,892 159 6,851

23-72 147 140 154

Notes: Number of observations in thousands.
Source: A’Hearn et al. (2016: Table 2.1)
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FIGURE A1.
REGISTRATION CARD (CéDULA DE INSCRIPCIÓN), POPULATION CENSUS

OF 1877.
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FIGURE A2.
DIFFERENCES IN AGE-HEAPING AND LITERACY BY SEX AND PROVINCE IN

SPAIN, 1900.

Notes: ABCC indices (per cent) and literacy rates (per cent) by sex and province have been standar-
dised using a fixed range. The ABCC indices range was 75-100 while for literacy it was from 10 to 100
per cent. The y-axis reflects the differences in literacy while the x-axis shows the differences in age-heaping.

Source: Calculated with data from INE.
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