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Chapter 1. Introduction

Human capital is a key factor in economic growth, but what is understood by human capital and
what role has it played in historical economic growth processes? Given that there are multiple
definitions, depending on the academic discipline to which it refers, human capital can be
defined as “the skills the labour force possesses and is regarded as a resource or asset. It
encompasses the notion that there are investments in people (e.g. education, training, health)
and that these investments increase an individual’s productivity” (Goldin, 2014). Moreover,
human capital brings not only productive gains, but also non-monetary benefits such as better
health and social interaction skills (Oreopoulos & Salvanes, 2011). Although human capital
plays a role in economic development, its acquisition has often been motivated by non-

economic reasons such as social prestige and religion.

The role of human capital in pre-industrial times, and especially during the early stages of the
Industrial Revolution, has generated an open debate in the field of economic history, mainly due
to the difficulty of measuring the notion. The lack of indicators and the complexity and diverse
definitions covered by the same concept, which is particularly problematic with respect to the
past, has meant that more quantitatively oriented economic history has not attributed such a
crucial role to it as modern economic growth theories. However, research in this area, which
places a strong focus on formal education and considers that it would not have played such an
important role at the beginning of the Industrial Revolution, has been reassessed in recent times
through the use of new methodologies and indicators’. These studies highlight the need to
advance the way in which human capital is measured by considering what type of human

capital, i.e. what skills, can generate a positive impact on a society’s economic progress.

This doctoral thesis, through its three-essay structure, is framed within this context, as it
attempts to evaluate the weight of human capital formation in the long term by following, on a
methodological level, a series of recent works, contributing new quantitative data and analysing
different geographical areas under the rule of the Hispanic monarchy that were characterized by
a certain degree of economic dynamism. The first essay, in Chapter 2, addresses human capital
levels based on the arithmetic capacity of the Jesuit Missions of the Guaranis in the 18th
century, when this institution was in operation, and compares this capacity with other
institutions that were active at the same time. The second essay, in Chapter 3, obtains data from

the same indicator on early 18th-century Catalonia to evaluate the role of human capital just

! Good summaries of the relationship between economic history and human capital over time are
provided by Becker, 2018; Le Chapelain, 2019; and Diebolt et al., 2020.
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before the Industrial Revolution. Finally, the last essay, in Chapter 4, analyses the evolution of
literacy in Catalonia between 1860 and 1930 at a municipal level to ascertain how it evolved in

a context of intense economic transformations.

1.1 About the concept and the measurement of human capital

The concept of human capital is broad and its importance for economic development has been
explicitly highlighted since William Petty made the link at the end of the 17th century (Hull,
1899, p.589-95). This line was continued by authors who have played a key role in the history
of economic thought, including Adam Smith (Smith, 1776, p.155), Jean Baptiste Say (Say,
1836, p.92-94), Stuart Mill (Mill, 1848, p.47), Alfred Marshall (Marshall, 1925, p.469-470) or
Ledn Walras (Walras, 2013, p.216) to name a few who included human beings in the definition
of human capital. These academics used two methods to address this concept: the cost of
production of “human beings” and the capitalization of their future earnings (Kiker, 1966). But
in the middle of the last century, starting with Robert Solow, who analysed US economic
growth in the 20th century, and Theodore Schultz, who researched Europe’s economic recovery
after the Second World War, it became clear that physical factors (land, labour and capital)
could not explain the majority of economic growth. This led to considerable interest in

intangible factors, including human capital, which emerged as a key factor.

Solow labelled these factors as "technical change", and later as a "residual factor" (Solow,
1957); but it was Schultz himself who named this hitherto unmeasured factor human capital
(Schultz, 1961). This factor included education, the most common investment in human capital,
but this author also incorporated public health and migration in search of better labour
conditions. In the case of education, however, he distinguished three categories: formal
education from elementary schooling to higher education, “on-the-job training”, which includes
the entire apprentice system, and education not organized by companies, in which the
transmission of agricultural knowledge is particularly important. These represent investments in
people that have a long-term return, which makes it difficult to quantify their effects, and the
same author pointed out that few data are available on aspects other than formal education.
However, the revolution in the study of human capital that has taken place since the middle of
the 20th century cannot be understood without considering the contribution of two other
authors, Jacob Mincer and Gary Becker, and their approach based on wage inequality. Mincer
pointed out that the theory of personal choice is the starting point for the distribution of future
income and wages (Mincer, 1958, p.283), while Becker indicated that it is an individual

decision through a cost-benefit approach to investment in education (Becker, 1964).
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The complex task of quantifying human capital highlighted by Schultz, coupled with the
emergence of more sceptical views in the wake of the first oil shock, when the decline in
economic growth reduced expectations of returns on educational investments, reduced the
weight of this factor within economic development theories (Demeulemeester & Diebolt, 2011).
In economic history, the emergence of academic approaches that were critical of the concept
cast doubt on its role as the main factor in economic growth in pre-industrial times. According
to these academics, if a person’s work did not require basic literacy (i.e. the ability to read, write
and count), it would have little economic value and therefore would not generate a direct benefit
for economic development. Therefore, the contribution of improvements in the formal education
system to economic growth was minimized in the early stages of the British Industrial
Revolution (Mitch, 1993a), although it may have had socialising effects and reduced class
conflict (Mitch, 1999). In addition, other factors contribute to this development, and the mere
accumulation of human capital does not translate to economic growth. Determining the

explanatory value of the human capital factor has generated a lot of suspicion.

The introduction of human capital into models of economic growth (Aghion & Howitt, 1992;
Barro, 1991; Lucas, 1988; Mankiw et al., 1992; Rebelo, 1991; Romer, 1986, 1987, 1990) has
made it possible to develop endogenous growth theories and highlight the importance of this
factor. However, these models are difficult to contrast empirically by quantitative theory in pre-
statistical periods, precisely because of the above-mentioned complexity involved in obtaining
the necessary data. In this regard, the long-term perspective provided by economic historians
allows us to contrast hypotheses on the role of human capital and develop new ones concerning
economic development and education (Tortella & Nufiez, 1993, p.34). Identifying the drivers of
human capital acquisition in the past helps identify when it became a determining factor
(Becker, 2018, p.128).

The early 21st century saw the emergence of the unified growth theory (Galor & Weil, 2000)
which seeks to capture the main characteristics of the economic development process within a
single conceptual framework. Human capital plays a central role in this theory, since the fast
pace of technological progress allows it to accumulate and increases the demand for human
capital. This fact makes it possible to break the Malthusian trap and triggers population growth.
This theory is complementary to those concerning female empowerment that suggest that
reducing the gender gap increases qualified human capital and facilitates the transition to a
modern demographic regime. This would imply a decrease in the fertility rate (within the
framework of the well-known gquantity-quality trade-off) and an increase in the standard of
living and would generate sustained economic growth. For example, in the case of Prussia,
education in 1849 predicted the fertility transition in 1880-1905 (Becker et al., 2010). Even so,
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within historiography and with respect to the early stages of the Industrial Revolution and the
demographic transition, the French-English paradox persists, whereby England underwent
economic growth early and demographic development later, while the reverse occurred in
France (Chesnais, 1992).

Territorial divergences in factor endowments, along with the weight attached to human capital
in economic theories since the 1950s, have given rise to extensive literature on its effects at
regional level (Demeulemeester & Diebolt, 2011; Gennaioli et al., 2013). These effects are also
persistent in the long term at regional level (Beltran Tapia & Martinez-Galarraga, 2018; Diebolt
& Hippe, 2019; Hippe & Baten, 2012). However, if the quality of the data is key to evaluating
the effects of human capital on economic growth (Cohen & Soto, 2007), addressing the question
of human capital and its relationship with the industrialization process requires new
contributions from the most quantitative field of economic history (indicators, methodologies

and regions), including approaches and data to enrich the debate with new ways of thinking.

1.2 The paradox of human capital on the periphery: beyond the British case

As mentioned above, when the weight of human capital in economic growth is assessed from
the perspective of economic history, it comes close to the predictions of contemporary models
when one analyses the period of the Second Industrial Revolution (Le Chapelain, 2019).
However, when the First Industrial Revolution is studied, this relationship is not so clear. There
are two main approaches to this question. On the one hand, what was the level of human capital
prior to the Industrial Revolution and did it enable early industrialization? And, on the other

hand, what was the effect of the Industrial Revolution on the existing levels of human capital?

With respect to the first approach, the first cliometric data, which focused primarily on the
British case, indicate that human capital played a minimal role during the Industrial Revolution
(Allen, 2003; Mitch, 1993b). With respect to the second approach, the industrialization process
caused a deskilling effect by increasing the amount of unskilled labour thanks to new technical
innovations (Nicholas & Nicholas, 1992). Moreover, as part of this was provided by female and
child labour, this caused school attendance to fall and hindered human capital accumulation
(Humphries, 2013; Kirby, 2005; Sanderson, 1972). According to these analyses, therefore,
human capital was not a determining factor in the take-off of the Industrial Revolution, contrary

to economic growth models.

This paradox has been reassessed by a number of academics in recent times. On the one hand,

the quality of the data presents a limitation when it comes to carrying out this evaluation (Jacob,
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2014); and on the other hand, the literacy rate, especially when extrapolated through people’s
ability to sign their name, is not the best indicator of the human capital that ended up driving the
Industrial Revolution. Furthermore, there were enormous disparities within the same territory
between occupational groups (O Gréada, 2016). This has led to the emergence of new human
capital indicators that show a more positive relationship between human capital and
industrialization, especially previous long-term accumulation. These have opened up a range of
perspectives on the empirical problem of human capital (Baten & Van Zanden, 2008; Becker et
al., 2011; Dittmar & Meisenzahl, 2020; Mokyr, 2010). One of these new indicators, used in part
of this PhD thesis, is numeracy, which captures the imprecision of age information. An effect
known as age-heaping, which gives a numerical value to arithmetic capacity, is a basic indicator
of human capital with greater applicability in the world of work (A’Hearn et al., 2009; Crayen
& Baten, 2010; Manzel et al., 2012; Tollnek & Baten, 2017).

Indeed, the use of new human capital indicators and the differences in human capital levels
between the various occupational groups have led some authors to reassess the paradox by
positing an intermediate position on the role of human capital in the early stages of
industrialization. These academics maintain that the advanced knowledge of some small groups,
rather than of the whole population, facilitated this industrialization process. This is known as
“upper-tail human capital” (Mokyr, 2005, 2010; Mokyr & Voth, 2009). Apart from scientists
and intellectual elites, these groups would have included a minority of workers with more
advanced skills that would have allowed the new technologies of the early Industrial Revolution
to be introduced and adapted (Squicciarini & Voigtlander, 2015). For example, pioneering work
focusing on the British textile industry already found that the level of skills among workers in
these factories was surprisingly high (Boot, 1995). Therefore, in order to analyse the role played
by human capital in early industrialization, indicators that show the technical competence of
craftsmen and workers in economically dynamic sectors are key. This has also led academics to
focus on apprenticeship systems, especially in the case of the UK. Their flexibility and
efficiency may have given Great Britain a competitive advantage through its qualified
workforce (Humphries, 2011; Kelly et al., 2014; Zeev et al., 2017).

This new approach has also involved the revision of deskilling and has shown a mixed effect in
the British case when using the qualification of professional categories as an indicator of human
capital. On the one hand, there was a decrease in skills in agriculture and industry and a
reduction in literacy rates; but, at the same time, there was an increase in the more qualified
labour force (de Pleijt et al., 2020; de Pleijt & Weisdorf, 2017). In France, on the other hand, the
introduction of steam engines led to an increase in literacy rates (Franck & Galor, 2017); from

the second half of the 19th century, there was a change in the requirements for labour force
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skills, since the arrival of steam power required minimum qualifications (Diebolt et al., 2019).
In spite of that, other authors who have studied the case of France have argued that if
industrialization had a positive impact on the demand for schooling, it applied to a very

restricted section of the population only (Montalbo, 2020).

As we have seen, many of the cases that contribute to the discussion concerning the human
capital paradox during the first industrialization process focus on Great Britain and its
immediate followers. But what about other cases on the periphery? In the field of educational
development, Cipolla detected three groups of countries in the mid-19th century; two European
groups thus emerged in terms of literacy: a much more literate group in the northern half of the
continent, and a second group with much lower literacy rates in southern and eastern Europe
(Cipolla, 1969). This distribution has been confirmed by subsequent global studies (O’Rourke
& Williamson, 1997), as well as by national studies carried out in countries such as Italy
(Cappelli, 2016), Portugal (Reis, 2004) and Sweden (Sandberg, 1979; Westberg, 2020), The
data in most studies are from 1850 and later, and obtaining human capital indicators for pre-

industrial periods and the early years of the industrialization process is a complex task.

In the case of Spain, Prados de la Escosura & Rosés analysed the role of human capital between
1850 and 2000, and found that it also made a positive, albeit small contribution to the growth of
labour productivity by facilitating technological innovation (Prados de la Escosura & Rosés,
2010). However, when early data on literacy in Spain (dating from 1860) were analysed, the
results were also paradoxical, since the most industrialized areas did not present high levels of
education (Nufiez, 1992). Furthermore, the Spanish case is very interesting because, despite the
initial failure of the industrialization process (Nadal, 1975), Catalonia represented an exception;
this was the only region in the Mediterranean to initially follow the British Industrial
Revolution, which, as in Catalonia, began in the textile sector (Martinez-Galarraga & Prat,
2016).

Despite being Spain’s main industrial centre, Catalonia showed modest levels of literacy in
1860. Therefore, as in other areas where the First Industrial Revolution took place, there is a
human capital paradox with respect to the theories of modern economic growth. To explain this,
Jordi Nadal proposed a pioneering idea in the mid-1990s that Catalan industrialization was
possible due the technical training of qualified workers and on-the-job training, and that basic
literacy was an indicator of human capital that did not fully capture these skills (Nadal, 1995).
Therefore, the re-evaluation of the human capital and early industrialization paradox by means

of new quantitative indicators from the periphery, specifically in the Catalan case, can
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contribute to the debate on measurement of human capital accumulation and its relationship

with economic dynamism beyond the British case.

1.3 Institutions, economic dynamism and human capital

Institutions are a key element in explaining not only economic dynamism, but also human
capital, since they determine the set of rules and mechanisms that allow it to be diffused,
accumulated and socially distributed (North, 1990). The expansion of education is marked by
local and regional inequalities, and it is therefore distributed non-homogeneously in the
territories (Marsden, 1977). Thus, in order to explain variations in human capital, it is necessary
to study the contexts in which they occur and the different institutions that operate, since these
differ according to the society and may diverge over time within the same society (Chang,
2011). Furthermore, the same institution has different roles with respect to educational aspects
in different regions but within the same period, as pointed out in this thesis with respect to the

Jesuits during the 18th century in different regions under the rule of the Hispanic monarchy.

The role of institutions in long-term economic development and their persistence over time is
frequently debated in economic history and closely linked to the concept of path dependence
(David, 1994, 2007). One of the main discussions lies in the role of colonial institutions
(Maloney & Valencia Caicedo, 2016). Many works have analysed the institutions imposed by
Europeans in colonial periods (Acemoglu et al., 2001; Nunn, 2008), but also the continuity of
the effects of pre-colonial institutions (Angeles & Elizalde, 2017). Some academics argue that
the enormous inequalities in Latin America have persisted due to the natural resource extraction
institutions of that period, which used labour with low levels of human capital. Specific works
have been carried out on the effects of mita exploitation (Dell, 2010) and cane sugar plantations
and gold mines (Naritomi et al., 2012). Other scholars have argued that the human capital of the
colonizers themselves explained the institutions (Easterly & Levine, 2016; Glaeser et al., 2004).
The relationship between human capital, institutions and development is therefore a complex

one (Acemoglu et al., 2014).

The debate on colonial institutions is closely linked to that relating to religious institutions and
economic growth (Glaeser & Sacerdote, 2008; McCleary & Barro, 2006). In the case of the
colonial period, studies have focused on the long-term positive effects of missions (Gallego &
Woodberry, 2010; Woodberry, 2004), and research has examined Asia (Calvi et al., 2019), the
Americas (Waldinger, 2017) and Africa (Baten & Cappelli, 2016; Fourie & Swanepoel, 2015).
However, the impact of religion goes beyond the colonial system, and its impact on human

capital in the very long term has also been analysed (Andersen et al., 2017; Cantoni, 2015;
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Dittmar, 2011; Rubin, 2014; Saleh, 2015). As religious institutions were in charge of providing
education during the modern period, many papers have compared the externalities of human
capital of different religious groups over long periods of time (Becker & Woessmann, 2009;
Botticini & Eckstein, 2007), where the education provided to their followers was an unrivalled
public good (Abramitzky, 2011; Colvin, 2017). In the case of the Iberian Peninsula, studies
have also been carried out on the role of religion in determining levels of human capital in the
very long term (Cinnirella et al., 2020).

Indeed, in the case of territories under the rule of the Hispanic monarchy, it was the expulsion of
a religious order with an enormous influence on the education system, i.e. the Jesuits in 1767,
that gave rise to the first school statistics at the end of the 18th century. Thus, a few months
after the expulsion, the Royal Provision of 5 October 1767 requested that local and provincial
authorities report on the situation and the number of elementary schools with a view to
replacing religious teachers and preceptors with seculars (Guerefia et al., 1994, p.56). But this
substitution was not possible in many cases due to the lack of available teachers and had a
considerable negative impact in Malaga, Oviedo, Calatayud, Huesca, Barcelona and Valencia
(Oriol Moncanut, 1959, p.42).

Another institutional element that may affect the accumulation of human capital is the unequal
access to land, although this remains an open debate (Baten & Hippe, 2018). Some studies
support the impact of unequal access to land on human capital formation (Galor et al., 2009;
Maloney & Valencia Caicedo, 2016). Others believe that the influence of land inequality on
human capital formation is inconsistent (Clark & Gray, 2014). One of the mechanisms of
influence of land inequality on human capital is that landowning elites are usually the most
likely candidates to oppose the expansion of education (Cinnirella & Hornung, 2016; Galor et
al., 2009; Goiii, 2018; Vollrath, 2013). In the case of Spain, the availability of communal land
also affected human capital (Beltran Tapia, 2013), and recent research maintains that inequality
in access to land, the origins of which lay in the process of medieval conquest (Oto-Peralias &
Romero-Avila, 2016), had a negative impact on the educational achievements of men in pre-

industrial Spain (Beltran Tapia & Martinez-Galarraga, 2018).

In the case of the First Industrial Revolution, the education systems of the period evolved along
different lines. Therefore, human capital levels have been evaluated from different institutional
dimensions, thereby reflecting complex situations and singling out the education systems of the
first industrialized countries. Thus, studies have been conducted on women’s access to
education (Cappelli & Vasta, 2020a), the degree of centralization of resources (Cappelli &

Vasta, 2020b) and the effects of industrialization on primary schools (Montalbo, 2020), in
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addition to studies that have used a greater level of territorial disaggregation when evaluating
key factors, thereby giving rise to new perspectives (Go & Lindert, 2010). In the analysis of the
Spanish case, there was an enormous regional disparity that seemed to persist over time, in
addition to a delay with respect to the rest of Europe (Beltran Tapia et al., 2019a; Beltran Tapia
& Martinez-Galarraga, 2018).

The liberal European revolutions of the 19th century allowed for a change in the institutional
framework that led to significant changes in school systems. For example, in the case of Prussia,
the implementation of a policy of massive investment in elementary education as part of its
19th-century industrialization process is of considerable importance (Becker et al., 2011) and
contrasts with the role of basic education in the industrialization process seen in the British case,
thus contributing to a reassessment of the paradox. In the case of Spain, the liberal revolution
did not generate the most suitable institutional framework for the widespread expansion of basic
education or for promoting the nascent industrialization process. The high level of political
instability, together with a tacit agreement between certain sectors of the bourgeoisie and the
nobility, gave rise to an economic policy that was not at all favourable to the secondary sector
and a fiscal policy that made it impossible to finance primary education properly (Gutiérrez-
Poch, 2018).

Finally, there are other ways to generate human capital beyond the formal education of
countries. Thus, the main innovations at the beginning of the Industrial Revolution arose
through three mechanisms that are not directly linked to basic education: learning by doing,
learning by using and learning by learning (Von Tunzelmann, 1993). Although a more literate
environment certainly facilitates the generation and exchange of these innovations, these three
mechanisms are linked more closely to the world of work than to the school setting, especially
the textile sector, where the first technological innovations took place. However, they also
highlight the need for workers with good skills to improve or facilitate the operation of
machines. As noted above, this underlines the importance of knowledge transmission through
the apprentice system and the institution of guilds (de la Croix et al., 2018; Humphries, 2013,;
Kelly et al., 2014).

In the specific case of Catalonia, it is important to highlight the role played by a specific
institution, the Board of Trade. Through its professional schools, it served as a bridge between
formal education and the guild system in the transition period between the pre-industrial
economy and the early Catalan industrial revolution. The Board of Trade represented a model of
a successful cultural and education institution in the region. By contrast, the Campomanes

model that spread throughout the Spanish Crown, the Economic Societies of Friends of the
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Country, did not bear fruit in Catalonia. Among the divergences between the two institutions,
Lluch highlighted differences with respect to education, which, in the case of the Junta, was
conceived in a way that was closely linked to industry and taught to all social classes (Lluch,
1973, p.224)2. The position of the Catalans was surely motivated by the fact that the students at
the Board of Trade were mostly from families linked to the guilds and by their disagreement

with the immediate suppression of the guilds (Monés i Pujol-Busquets, 1987, p.228)3.

We can conclude that, in order to evaluate the role of human capital in periods without
homogeneous indicators, it is necessary to analyse the historical context extensively to gain an
insight into the institutional and organizational characteristics of the 