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Abstract

This article reconceptualises literacy as a household resource rather than an individual endow-
ment, using linked census and fiscal microdata from rural Spain (1906-1920) to estimate its
returns for illiterate co-residents and test whether the economic boom induced literacy adoption.
Findings revealed that co-residing with a literate household member raised illiterate individuals’
income by 1.2 percent in the pooled sample and 2.1 percent during the Vineyard Boom, with
women gaining up to 4 percent compared with 2 percent for men. Wealth effects were absent
or negative, and illiterate members’ income and wealth shares fell by 3 and 6-9 percentage
points respectively, revealing that literate members captured a disproportionate share of the
gains. Farm households, where spillover returns were highest, increased literacy adoption by
12.7 percentage points by 1920 in response to the boom. The household emerges as the arena in
which literacy’s benefits are both generated and contested.
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1.0.Introduction

Human capital theory treats education as an individual endowment whose returns accrue to the person who
holds it. From Becker's (1975) foundational framework to global estimates by Psacharopoulos and Patrinos
(2018) and national-level analyses by de la Escosura and Roses (2010), education is understood as an engine
of earnings growth, productivity, and intergenerational advancement. However, if knowledge is non-rival,
its returns need not stop at the individual who acquires it. Lucas (1988) distinguishes between the internal
effect of human capital, raising the productivity of its holder, and its external effect, whereby the average
skill level of those around a person raises their productivity too. Social returns to schooling have been
documented in labour markets by Acemoglu and Angrist (2000) and Moretti (2004) and traced into the
workplace by Deming (2022). The most direct household-level evidence comes from Basu, Narayan and
Ravallion (2001), who show that illiterate individuals in rural Bangladesh earn significantly more when
cohabiting with a literate family member, with effects concentrated among women most constrained by

social norms.

But external effects are not the same as shared benefits. Who receives the benefits of another
person's knowledge depends on the institutions governing how knowledge flows. Mokyr (2005) shows that
knowledge diffusion depends critically on access costs, shaped by who controls the channels through which
knowledge moves. De la Croix, Doepke and Mokyr (2018) extend this logic into the household,
demonstrating that the family, while the most natural site for knowledge transmission, is simultaneously a
site of appropriation: knowledge can be withheld when doing so concentrates returns in the hands of the
holder. Galor and Moav (2004) and Duflo (2012) reinforce this concern, showing that schooling expansion
can reinforce existing hierarchies rather than dissolve them. Together, these literatures expose a tension at
the heart of human capital theory: the same mechanism that generates aggregate external effects may

simultaneously reproduce inequality among those exposed to them.

While Basu et al. (2001) examine rural Bangladesh in 1995-1996, where functioning labour
markets, state institutions, and formal credit existed alongside the household as alternative channels for
economic participation. What remains open is whether the same mechanism operated where those
alternatives were absent, where market integration advanced faster than the institutional infrastructure
needed to navigate it, the household's role as the primary knowledge channel was inescapable, and the
stakes of internal bargaining over literacy's returns were correspondingly higher. Moreover, while the
literature has established what literacy spillovers generated, it has said little about what generated them,

that is, what economic conditions induced households to invest in literacy in the first place. If rising returns
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drove adoption, and adoption in turn produced spillovers, then intra-household literacy dynamics are not
merely a consequence of human capital accumulation but a mechanism of it. This article traces both sides

of that feedback loop.

The municipality of Campo de Criptana, in the province of Ciudad Real, provides the empirical
setting. Between 1850 and 1940, Ciudad Real became the epicentre of vineyard expansion in La Mancha,
triggered by the phylloxera crisis that devastated French and European production against the backdrop of
falling transport costs and expanding commodity markets (Pan-Montojo, 1994). The Madrid—Zaragoza—
Alicante railway connected local producers directly to export ports. Unlike many rural municipalities that
shed population to urban labour markets, Campo de Criptana retained and expanded its inhabitants
throughout the period, a demographic stability that is analytically invaluable. In high-migration settings,
outmigration distorts household composition as the most mobile individuals exit first, leaving a residual
population whose structure reflects external labour market pressures rather than internal knowledge-sharing
dynamics. Population retention here ensures that the households observed reflect genuine decision-making

rather than differential selection which therefore avoids the bias of cofounding selective out migration.

This expansion coincided with severe educational deficiency. Despite compulsory schooling
reforms under the Moyano Law of 1857, literacy rates in many rural provinces remained below 30 percent,
with particularly pronounced gender gaps (Nuiez, 1992; Martinez Carridon, 2002). Rural households
operated as semi-autonomous production units, pooling labour, assets, and information to cope with volatile
agricultural markets (Simpson, 1995). A single literate household member could determine who accessed
contracts, credit, and administrative procedures, making literacy not merely a personal endowment but a
collective resource whose distribution within the family shaped market participation. The combination of
expanding economic opportunity and deficient formal institutions created precisely the conditions under
which the returns to sharing literacy were highest, and the incentive for rational households to invest in

reducing illiteracy among their members was strongest.

This article asks two connected questions. First, did co-residing with a literate household member
raise the income and wealth of illiterate individuals, did this vary by gender and household economic
structure, and did it reshape intra-household resource distribution? Second, did the economic boom induce
households to invest in literacy, and was this adoption response concentrated in the household types for
which returns were highest? If literacy exposure generated real returns, and those returns rose with
economic expansion, the boom should have created stronger adoption incentives precisely where returns

were largest. Recovering that alignment in a historical rural setting, where alternative explanations are
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limited and the full household is observed, is the central empirical contribution of this article. This article
thus tests different hypotheses: whether literacy exposure raised income or wealth for illiterate individuals
(H\); whether returns varied by gender (H1a); whether returns differed across Farm, Mixed, and Non-Farm
households (Hz); whether literacy exposure reduced illiterate members' resource shares (Hs); and whether

the boom induced literacy adoption, concentrated in the household types with the highest returns (Ha, Hs).

This article makes three contributions. First, it extends the intra-household spillovers literature
(Basu et al., 2001) from a contemporary developing-country setting to a historical rural economy under
sharper institutional constraints. Second, it contributes to the literature on education and inequality in Spain
(Beltran Tapia and Martinez-Galarraga, 2020; de la Escosura and Roses, 2010) by identifying intra-
household literacy dynamics as a key distributional mechanism. Third, it traces the full economic logic of
literacy as a household resource, from the returns it generated, to the conditions that induced adoption, to
the distributional consequences of how those returns were shared. The household emerges not merely as a
conduit for the benefits of education, but as the arena in which those benefits are first contested. For further
discussion, Section 2 presents the conceptual framework. Section 3 describes the data and empirical

strategy. Sections 4 report results. Section 5 discusses the findings. Section 6 concludes.
2.0. Conceptual Framework
2.1 Education and Literacy in Early Twentieth-Century Spain

Spain entered the twentieth century with deep and persistent educational deficits, both in absolute terms
and relative to its Western European peers. While literacy rates in France and Germany had already
surpassed 70% and 90%, respectively, Spain’s literacy rate stood at approximately 45% in 1900 and just
above 50% in 1910, rising to around 60% by 1920 (Beltran Tapia et al., 2021; Cappelli et al., 2025). This
lag reflected more than a delayed transition to modernity. It was rooted in a combination of structural
constraints: an agrarian economy dominated by large estates, chronic fiscal weakness at both central and
municipal levels, and entrenched socio-political hierarchies that limited the effective implementation of

compulsory education.

Although the Moyano Law of 1857 formally mandated primary education, its enforcement
remained uneven and highly fragmented across space. As a result, Spain entered the modern era with an
education system characterised by pronounced territorial inequality. Urban and commercially integrated
regions advanced gradually toward mass schooling, while large rural areas, particularly in the interior,

remained trapped in low-schooling equilibria (see figure 1). Recent research emphasises that these spatial
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disparities were shaped by differences in market access, institutional legacies, and fiscal capacity, which
jointly conditioned both the supply of schooling and household incentives to invest in education (Beltran

Tapia 2013; Beltran Tapia & Martinez-Galarraga, 2020; Beltran Tapia et al., 2024; Gonzalez-Val et al.,
2026).

2.2.1 Enrolment, Attendance, and the Limits of Compulsory Schooling

Figure 1 presents provincial enrolment rates, attendance rates, and teacher availability for children aged 6—

12 in 1908, allowing a distinction between formal access to schooling and effective participation.



Figure 1: Regional Inequalities in School Enrolment, Attendance, and Teacher Availability in Spain, 1908

Uneven Enrollment, Attendance, and Teacher Availability across Spanish Provinces, 1908

Teacher availability
Attendance rate (6-12) Enrollment rate (6-12) (teachers per enrolled student)

Ciudad Real Ciudad Real Ciudad Real
03 04 0.5 06 0.7 08 0.4 0.5 0.6 0.7 0.8 09 10 0,008 0010 0012 0014 0016 0.018 0020 0.022

Source: Own computation based on data from the Institute of Geography and Statistics.

Note: Enrolment rate is defined as the ratio of enrolled pupils to the population of school-age children (ages 6—12) in each province. Attendance rate is defined as the ratio of pupils
recorded as attending school to the population of school-age children (ages 6—12). Teacher availability is measured as the number of teachers per enrolled pupil. All measures are
computed at the provincial level for Spain in 1908. The highlighted province indicates Ciudad Real, the primary case study location.



From Figure 1, two features stand out. First, enrolment rates were modest by contemporary European
standards, rarely exceeding 80% even in the best-performing provinces. Second, attendance rates were
systematically lower than enrolment, often diverging by 10-20 percentage points. This persistent gap
highlights the limited capacity of compulsory schooling to translate legal mandates into sustained classroom

participation.

In agrarian regions, schooling competed directly with child labour, seasonal agricultural demands,
and household production, limiting both the intensity and continuity of educational exposure. These patterns
align with evidence that human capital accumulation in Spain depended not only on schooling laws, but on
economic incentives and expected returns. Provinces with greater market access and higher skill premia
specialised more strongly in skill-intensive activities and generated stronger incentives for educational
investment, while predominantly agrarian regions lagged (Gonzalez-Val et al., 2026). Within this national
distribution, the provinces of La Mancha, Albacete, Ciudad Real, Cuenca, and Toledo, form a clear cluster
in the lower-middle range of both enrolment and attendance. Ciudad Real, the focal case of this study,
exhibits enrolment rates slightly above 50%, but attendance rates closer to that threshold, placing it well
below Spain’s leading provinces. These figures do not indicate the absence of schooling, but rather the
presence of a thin and weakly effective educational system. Schooling existed, but its reach and regularity

were insufficient to generate widespread literacy or sustained human capital accumulation.
2.2.2 Educational Supply, Teacher Availability, and Structural Constraints

The supply side of education reinforces this interpretation. As shown in Figure 1, variation in teacher
availability, measured as the number of teachers per enrolled pupil, is substantially smaller than variation
in enrolment or attendance and shows no compensatory pattern across provinces. Regions with weak

schooling outcomes did not systematically receive greater teacher provision.

This absence of countervailing investment suggests that limited schooling outcomes were not
driven solely by household demand or cultural resistance but were embedded in a structurally thin and
unevenly resourced educational system. Fiscal constraints at the municipal level, exacerbated in many
regions by the privatisation of common lands, restricted the capacity to expand schooling or improve
instructional intensity (Beltran Tapia, 2013). More broadly, comparative European evidence shows that the
expansion of mass schooling depended critically on the emergence of centralised state financing capable of
overriding local fiscal constraints (Cinnirella & Schueler, 2018). Spain’s relatively slow and incomplete

centralisation of educational finance therefore helps explain the persistence of spatial inequality well into
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the twentieth century. Overall, Figure 1 situates regions such as Ciudad Real within a broader national
pattern of uneven human capital formation. Illiteracy was not a marginal or exceptional condition, but a
widespread and structurally produced outcome of limited enrolment, weak attendance, and modest

educational supply.
2.2.3 Economic Transformation under Limited Schooling: Viticulture and Asset-Based Growth

Weak and ineffective schooling did not imply economic stagnation. In rural Spain, important forms of
economic transformation unfolded largely independently of formal education. One of the most
consequential was the expansion of viticulture in the late nineteenth and early twentieth centuries. Figure 2
documents the evolution of vineyard surface across Spanish regions and La Mancha provinces, highlighting
the vineyard boom and associated population surge in the years preceding the First World War, followed by

post-boom consolidation.
Figure 2: Vineyard Expansion and Population Growth across Spanish Regions, 1850-1940”
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Following the phylloxera crisis in France, Spanish wine producers, particularly in La Mancha, expanded
vineyard cultivation rapidly. Ciudad Real stands out as a province experiencing sustained vineyard growth
into the early twentieth century, followed by consolidation rather than collapse (Pan-Montojo, 1994). This

expansion represented a form of asset-based economic growth that relied primarily on land access, family
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labour, tacit agricultural knowledge, and market connectivity rather than formal schooling or literacy.
Crucially, the benefits of this transformation were unevenly distributed. Households with land, capital, or
favourable tenancy arrangements were better positioned to exploit new opportunities, while others remained
confined to low-wage agricultural labour. The coexistence of limited schooling (Figure 1) and expanding
commercial agriculture (Figure 2) thus created an environment in which illiteracy was widespread, even as

economic outcomes diverged substantially across households.
2.3 From Shared Educational Constraints to Individual Economic Heterogeneity

Figures 1 and 2 do not explain individual economic outcomes directly. Rather, they define the institutional
and economic environment within which households and individuals operated. Figure 3 situates Campo de
Criptana within the province of Ciudad Real and traces population growth across western (non-wine) and

eastern (wine-producing) municipalities over time.

Figure 3: Population Growth in Ciudad Real by East—West Regions (1887-1940): Campo de Criptana
Highlighted
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Figure 3 reveals pronounced intra-provincial heterogeneity that runs counter to canonical rural exodus
narratives. Population growth was consistently stronger in the eastern, wine-producing municipalities than
in the western, predominantly cereal-based areas. Campo de Criptana, firmly embedded within the
viticultural zone, stands out as a locality whose population growth matched or exceeded that of the
surrounding wine region across multiple benchmark years. This pattern persists through the vineyard boom
and into the period of post-boom consolidation, indicating demographic resilience rather than transient
expansion. These dynamics reflect the capacity of viticulture to sustain local employment and household
reproduction in the absence of industrialisation or large-scale out-migration. Vineyard expansion generated
labour demand across multiple margins, cultivation, harvesting, processing, and trade, while supporting
complementary activities such as transport, cooperatives, and small-scale services. As a result, wine-

producing areas were able to retain population even as other rural regions experienced stagnation or decline.

In early twentieth century La Mancha, large cohorts of individuals thus grew up under broadly
similar educational constraints: modest enrolment, weak attendance, and limited educational supply. This
context is central to the paper’s research question. If access to effective schooling was uniformly
constrained for broad segments of the population, differences in later economic performance among
illiterate individuals cannot be attributed mechanically to formal education. Instead, heterogeneity must be
sought in alternative mechanisms operating within households and local economies. In agrarian regions
such as La Mancha, economic security could be achieved through asset ownership, sectoral positioning,
most notably viticulture, and family-based production strategies rather than through formal human capital
accumulation. Household-level factors such as landholding, occupational diversification, and access to non-
farm income therefore likely played a decisive role in shaping economic trajectories. The following sections
investigate whether, under conditions of shared educational scarcity, intra-household literacy exposure
constituted a key mechanism generating economic differentiation among otherwise similarly educated

individuals.
2.4 Literacy as a Shared Household Resource

While classical human capital theory conceptualizes literacy as an individual investment yielding private
returns (Becker, 1975), a growing body of research emphasizes its potential household-level spillovers.
Literacy is non-rival but excludable (Basu, et al., 2001): one household member’s literacy can be deployed
on behalf of others, facilitating engagement with markets, contracts, taxation, and state institutions. In low-
literacy contexts, the presence of a single literate household member may generate substantial benefits for

illiterate co-residents. This study builds on the framework proposed by Basu et al. (2001), who demonstrate
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that literacy can create positive externalities within households, particularly where written communication
is central to economic life. Such spillovers are especially relevant in rural agrarian economies, where access
to land rights, credit, and administrative processes often hinges on literacy. The sharing of literacy within
households, however, is not automatic. Collective household models (Chiappori, 1992; Browning,
Chiappori & Weiss, 2014) emphasize that resource allocation depends on bargaining power, which literacy
itself may reshape. In farm households, characterized by high cooperation and interdependent income
sources, literacy sharing may be more extensive and mutually beneficial. In non-farm or mixed households,

where income streams are more individualized, incentives to share literacy may be weaker.
2.5 Household Structure, Social Stratification, and Income Sources

Rural households in early twentieth century La Mancha functioned as both productive and consumptive
units, pooling labour and resources to meet basic needs. Census evidence indicates average household sizes
of four to five members. Gender roles were sharply defined: men typically engaged in market-facing
activities, while women’s labour was concentrated in unpaid domestic work or informal subsistence
production (Jayachandran, 2015). Legal and cultural constraints further limited women’s access to property
rights and formal employment, reinforcing gendered inequalities. The occupational structure of rural La
Mancha (see figure 4), as captured by HISCLASS occupation classification, ranged from landowners and
professionals to skilled artisans, self-employed farmers, and unskilled labourers. For the majority, economic

security depended on household cooperation and the pooling of diverse income sources.

Figure 4: Income sources and Hisclass Occupational Category
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Source: Author’s Own Elaboration from Davis and Pearce (2000) framework
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This collective orientation made households fertile ground for the diffusion of non-material resources such
as literacy and knowledge. Household income composition thus provides a meaningful proxy for

understanding how literacy spillovers might operate across different economic settings.
2.6 Contribution and Hypotheses Development

By situating Ciudad Real within the national educational landscape, Figures 1, 2 and 3 clarify the central
puzzle of this paper. Formal schooling existed, but its capacity to produce literacy was limited and uneven.
Illiteracy was therefore a shared structural condition rather than an individual anomaly. However, economic
outcomes among illiterate individuals could vary substantially. The empirical task is not to explain why
illiteracy persisted, but to understand why some illiterate individuals were nevertheless able to prosper, and
what economic conditions drove households to invest in reducing illiteracy. This study addresses both
questions using linked census and tax microdata from La Mancha (1906—1920), focusing on household

resources, occupational structure, and intra-household literacy as mediating mechanisms.

This article draws on the theoretical framework of collective household decision-making, viewing
households as units where members jointly allocate resources under a common budget constraint but retain
individual preferences and bargaining power. In this framework, literacy is conceptualized not merely as
an individual endowment but as a non-rival yet excludable resource that can be selectively shared or
withheld by literate household members (Basu et al., 2001). To formalize this intuition, (see equation i),
Basu et al. (2001) considered a household with one literate (L) and one illiterate (O) member, with utility
functions U“(x) and U°(x), both strictly increasing and quasi-concave. No specific functional form is
imposed; these regularity conditions are sufficient to guarantee an interior solution to the household’s

problem while preserving generality.

The household maximises:

max k(yO) U°(x) + [I — k(yO)] U(x)
subjectto p - x <yL + yO

where p is the price vector, yL and yO are member incomes, and k(yO) € [0,1] is a bargaining weight with
k'(yO) > 0, as the illiterate member’s income rises, so does their influence over household consumption
decisions. The literate member decides whether to share literacy services, raising the illiterate member’s
income from y' to y* > y'. Sharing depends on whether the positive income effect outweighs the power
effect of a rising k. Because no closed-form solution is obtainable under general preferences, the model

yields qualitative predictions rather than point estimates, which is sufficient to motivate our empirical
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strategy. This framework yields four testable predictions. First, co-residing with a literate household
member should raise income and wealth for illiterate individuals (H:), with effects varying by gender (H1a).
Second, these returns should differ by household economic structure (Hz). Third, literacy exposure should
reshape intra-household resource shares (Hs). Fourth, periods of rising economic returns to literacy should
induce households to adopt literacy, with the adoption response concentrated in household types where
returns are highest (H4, Hs). The analysis proceeds in two steps that mirror this theoretical logic. First, I
establish the returns to literacy exposure for illiterate co-residents, identifying which household types and
which economic contexts generated the largest spillover gains. Secondly, I ask whether those same returns,
visible and rising during the economic boom, translated into a measurable increase in household-level
literacy adoption. Together, both reconstruct the full economic logic of literacy as a shared household

resource: from the gains it generated to the conditions that induced households to acquire it.
3. Data and Methodology
3.1. Data

This study draws on a newly constructed linked micro-dataset combining population, fiscal, and property
records for Campo de Criptana, La Mancha, across four census waves: 1906, 1910, 1916, and 1920. The
dataset integrates four administrative sources from the Municipal Archive: the household population census
(Padrén Municipal and Padrén General), the income tax register (Cédulas de Personas), and the urban and
rural wealth tax registers (Riqueza Urbana and Riqueza Rustica), providing rare individual- and household-
level information on demographics, literacy, occupation, income, and asset holdings during a period of

demographic expansion and increasing market integration.

The population census forms the backbone of the dataset, recording all residents by household and
reporting name, age, sex, marital status, literacy, occupation, and household position consistently across all
four waves. Descriptive patterns are historically plausible (Table 1): average age remains around 2627
years, household size rises gradually from 4.6 to 5.3 members, gender composition is balanced, and literacy
increases from 28.6 percent in 1906 to 36.9 percent in 1920, consistent with the gradual diffusion of basic
education in late-industrialising Spain (A'Hearn, Baten and Crayen, 2009). Occupations were harmonised
using the HISCLASS framework and grouped into farm, non-farm, and mixed income strategies following
Davis and Pearce (2000). Occupational underreporting, particularly for women, generates a non-negligible
unclassified category whose evolution over time reflects improvements in reporting rather than

transcription error.
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Income data come from the municipal income tax registers, listing all taxable individuals with their
tax class, annual liability, and street of residence. The income tax schedule is highly skewed, with most
taxpayers clustered in the lowest classes, a pattern typical of early twentieth-century rural Spain. Since the
tax registers lack age or household identifiers, individuals were linked to the census using full-name string
matching combined with street and age information, with a conservative 95' percent similarity threshold
applied to minimise false matches in a context characterised by common surnames and orthographic
variation. The distribution across tax classes remains stable after linkage, confirming that the fiscal

hierarchy of the population is preserved.

Wealth data are drawn from the urban and rural property tax registers, recording assessed taxable
values (liquido imponible) for buildings, land, vineyards, pasture, and livestock. Unlike income taxation,
property taxation applied to all asset owners within the municipality, including non-resident proprietors,
making the raw wealth distributions highly right-skewed. Applying the same linkage procedure yields a
subset of resident property owners whose wealth distributions closely resemble the lower and middle ranges
of the original data, extreme upper-tail values disappear, reflecting the exclusion of non-resident owners
rather than matching distortion. All wealth measures are expressed in current pesetas and adjusted using a

1913 CPI benchmark (de Motes, 2013).

Representativeness of the linkage exercise was assessed by comparing surname distributions across
sources using alphabet-similarity indices (Figure 5ab®). Similarity scores exceed 90 percent for income-tax
matches and range between 80 and 90 percent for wealth matches across all years, indicating close
alignment with the census population and no systematic name-based selection bias. While income and
wealth reflect taxable assessments rather than market values, and occupational reporting remains
incomplete for women, the combination of exhaustive population coverage, household-level structure, and
cross-source validation provides an unusually strong empirical foundation for analysing inequality and

intra-household literacy spillovers in early twentieth-century rural Spain.

! Individuals were linked across sources using full-name similarity measured with RapidFuzz's string matching metric, retaining only matches
above a 95 percent threshold to prioritise precision over coverage. Street of residence served as a confirmatory variable, reducing the risk of false
positives arising from common or ambiguous names.

2 To assess the representativeness of individuals comparing the yearly population census and tax registers, we compare the distribution of first-
letter surnames in each register against the census baseline using the Jensen-Shannon index (rescaled to 0—100), which quantifies how far a register's
surname-initial distribution deviates from the census. A score of 100 denotes perfect representativeness; values above 80 indicate no meaningful
selection bias. For a further confirmatory exercise, Figure 5b plots the raw first-letter surname shares of each register against the census, allowing
direct visual inspection of the underlying distributions

14



Figure 5a: Link record name matching representation

Alphabet representativeness (A-Z similarity vs census)

100
o T e Income $1
—— — e—————— e R
~ 80
£
T
2
[l
9 60 4
=4
=
=3
=1
7
S 404
2
t
5
£
Y 204
—8— Income
~&— Rural
—&— Urban
1906 1908 1910 1912 1914 1916 1918 1920

Year

Source: Data is own elaboration from the transcribed and digitized document accessed at the Municipal Archive of Campo de

Criptana.
Figure 5b: Alphabetical distribution of first-letter shares by year

Alphabetical distribution of first-letter shares by year

1906 1910

0.25

0.20

2015 @

2 2

& &

0.10

0.05

0.00

ABCDEFGHI | KLMNOPQRSTUVWXYZ ABCDEFGHI | KLMNOPQRSTUVWXYZ

First letter First letter
1916 1920

0.25

0.20

2015 v

2 2

& &

0.10

0.05

0.00

ABCDETFGHI ] KLMNOPQRSTUVWXYZ ABCDEFGHI J] KLMNOPQRSTUVWXY?Z

First letter First letter

—o— Census —®— Income —®— Rural —@— Urban

15



Table 1. Descriptive Statistics.

Variables 1906 1910 1916 1920
Mean Age 27.16 (20.41) 26.73 (20.38) 26.43 (20.30) 26.43 (19.88)
Mean
Household 4.65 (2.14) 4.78 (2.10) 5.08 (2.23) 5.27 (2.38)
Size
Female 51.14% 50.20% 50.44% 49.98%
Literacy Rate 28.57% 29.61% 30.48% 36.93%
Occupation, Income Tax, Rural and Urban Wealth tax Shares by Occupation Class

Occup Income Rural Urban|Occup Income Rural Urban|Occup Income Rural Urban | Occup Income Rural Urban
Elite 1.28 10.59 28.44 23.16 1.79 12.08 33.53 21.61 2.44 16.01 23.57 35.04 1.74 12.12  34.04 26.18
Lower 192 415 401 188 | 1.68 40 296 253 | 1.74 357 308 764 | 257 516 333 724
Middle Class
Self-
Employed 4.28 9.35 16.66 1634 | 2.95 10.79 13.34 9.50 6.04 11.55 8.17 11.07 | 533 13.55 15.03 1647
Farmers
Skilled 4.72 5.85 3.77 9.89 4.49 8.42 4.61 1027 | 4.05 5.87 2.01 7.12 5.52 7.10 1.78 6.69
Workers
%rz)sfkl;lrzd 23.17 3193 3249 26.10 | 1947 2447 1523 19.75 | 18.65 18.65 8.71 14.47 | 1841 23.11 6.81 17.62
Housewives 39.24 3508 12.60 14.05 | 28.64 3449 24.02 17.94 | 36.65 42.02 30.34 19.84 | 17.86 2091 11.88 10.81
NA 2538  2.80 2.03 858 | 4092 522 6.3 18.42 | 30.43 232 2413 481 | 4852 18.03 27.13 14.99
Retired 0.0002 0.25 0 0.0005 0.52 0 0.0001 0 0.0005 0
Total
Households 2,529 2,625 2,771 2,893
Observations 9,019 9,623 10,651 11,572

Notes: Standard deviations in parentheses for continuous variables

Before proceeding to the empirical analysis, it is useful to document how literacy contact® within
households evolved across the study period and how it varied by household type. Figures 6a and 6b establish
this structural backdrop, situating the subsequent regression evidence within the broader demographic and
economic transformations that characterised Campo de Criptana between 1906 and 1920. Figure 6a reveals
a clear reversal in the distribution of literacy contact over the study period. In 1906, the majority of
households lacked a literate member (approximately 58%), but by 1920 this relationship had inverted, with
over 60% of households containing at least one literate individual. This steady structural transformation,
unfolding across all four cross-sections, reflects the gradual diffusion of basic education documented in
Table 1 and raises the question of whether growing literacy contact within households translated into

measurable economic gains for illiterate co-residents.

3 Households are classified as having literacy contact if at least one member is literate. Individuals are grouped as adults (15+) and
non-adults (<15). Among literacy-contact households, literacy is predominantly adult-held (around 68—77% across the years), with
a smaller but growing share of households where both adults and non-adults are literate (=20-28%), indicating intergenerational
transmission. Households with only non-adult literacy remain rare (below 5%), suggesting that child literacy is strongly conditioned
by the presence of literate adults.
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Figure 6ab: Intra-Household Literacy Exposure in Rural Spain, 1906—1920

@) S (b)

100 4] 100 q
]
=
=]

. 801 8 801
x >
— 3]

4 60 g 60 -
] =
=] =

qg)j 40 1 g 40 4
5] 2
jam )

20 1 < 204
=]
=1
)

O T T T T rg 0 -

1906 1910 1916 1920 :E 1906 1910 1916 1920
Year Year
—e— Literacy Contact —#— No Literacy Contact B Farm Household mm Mixed Household MM Non-Farm Household

Source: Own elaboration from the Municipal Archive of Campo de Criptana.
Figure 6b adds an important dimension by disaggregating literacy contact rates by household economic
type. Farm households consistently display the lowest rates throughout the period, rising from roughly 29%
in 1906 to only 52% by 1920, while mixed and non-farm households maintained substantially higher rates,
frequently exceeding 80%. This persistent gap is consequential for the hypothesis-driven analysis that
follows it suggests that any economic returns to household literacy exposure were not uniformly distributed
across the population, and that agricultural households faced a compounded disadvantage of both lower

exposure and potentially lower capacity to leverage literacy for market-facing activities.

Together, these patterns motivate the empirical strategy developed in Section 3.3. The growing prevalence
of literate household members, and its uneven distribution across household types, provides both the
variation needed to identify literacy spillover effects and the institutional context within which those effects

should be interpreted.
3.2. Methodology

To answer the proposed hypothesis, this article studies whether co-residing with a literate household
member raise the income and wealth of illiterate individuals, did this vary by gender and household
economic structure, and did it reshape the distribution of resources within the household? Then further
studies if the economic boom induce households to invest in literacy, and was this adoption response

concentrated in the household types for which the returns to literacy exposure were highest.

3.2.1 Empirical Model

On the first hand, to estimate the economic benefits of literacy exposure, we specify the following linear

regression model:
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log(Y3)= o+ B-lit_exposure; + €j.......... (i1)

where: Yij represents the economic outcome for individual i in household j, measured as either log income
or log wealth, this article uses two economic outcomes: Log income, computed from individual tax records,
adjusted using log(income+1) to account for zeros. Log wealth, defined as the log of the sum of rural and
urban property values, again using an additive constant. lit_exposure; is a binary variable equal to 1 if the
individual is illiterate but resides in a household where at least one other member is literate as a baseline
model. In the adjusted model effect of age and gender was considered. Age;; and age squared;j control for
lifecycle effects. Female;j is a binary gender indicator and €;; captures individual-level error terms. This
model (equation ii) tests Hi and Hja, with the coefficient B measuring the average income or wealth
premium associated with co-residing with a literate individual among illiterates. This specification allows
us to identify the associational effect of literacy exposure for illiterate individuals, controlling for age and
gender. By restricting the sample to only illiterate individuals, we ensure that the estimated coefficient 8
captures variation in exposure to literacy within this vulnerable population, isolating the potential spillover

benefit.

Further, to explore whether the economic benefits of co-residing with a literate household member
vary by household structure, we extend our baseline model by interacting lit_exposure with the economic
orientation of the household. We classify households into three types based on the occupational composition
of co-residents: Farm Households: All members are engaged in agriculture-related occupations. Non-Farm
Households: All members are in non-agricultural occupations (e.g., services, public sector, crafts) and none
are agricultural. Mixed Households: Contain both farm and non-farm occupations. This classification
reflects the household’s access to different labour market segments, with the hypothesis that literacy
exposure may yield higher marginal returns in households with more institutional or diversified income-
generating activities. For instance, non-farm and mixed households may better leverage literacy for
contracts, taxes, and market interactions. Thus, we estimate the following model to test for heterogeneity

in literacy spillover effects:

log(Yy;) = ZkBDf + Tk 6 (lit_exposure;; x Df) + g;......... (iii)
Where: log(Y;;y is log income or log wealth for individual i in household j; B, are household-type intercept
coefficients; Djk are dummies for household type £ € {Farm, Mixed, Non-farm}; lit_exposure;; equals 1
if individual i is illiterate but lives with at least one literate member; &, are the key spillover coefficients,
measuring the effect of literacy exposure on outcomes within each household type; lit_exposure;; % D}"’
are interaction terms allowing that effect to vary across household categories and ¢;; is the error term,

clustered at the household level. In the adjusted model, age, gender and household size effect were
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considered. Ageij, age squared;j o« Age and age squared of individual I; female;: Dummy for female
individuals; size;j: Household size (number of people in the household) and &;: Error term clustered at the

household level. This model (equation iii) test Ho.
Finally, we evaluate whether literacy exposure influences the distribution of resources within the household:
sharei= o+ Bi lit_exposurejj + €jj.......... (iv)

Where share_i: individual income as a share of total household income share i: as individual wealth as a
share of total household wealth. In the adjusted model, we control for variables at individual level: age,
gender, occupational sector (agricultural, artisan, service) and at household level: size, total wealth/income,
year fixed effects were considered. All income and wealth variables are deflated using period-specific price

indices (de Monte, 2013).

On the other hand, the second step shifts the unit of analysis from individuals to households and asks
whether the economic boom induced greater literacy adoption. The outcome variable is lit_adopt rate; (the
share of literate members in household j at census wave t). The four census waves are divided into two
periods: pre-boom (1906 and 1910; Post = 0) and boom/post-boom (1916 and 1920; Post = 1). The core

specification (equation v) is:

lit adopt ratej = o + fiPost; + B2NonFarm; + BsMixed; + Bs(Post X NonFarm); + Bs (Post x Mixed); + Xjy

where farm Household is the baseline throughout. B: captures how much Farm household literacy changed
between the Vineyard Boom (1906/1910, Post = 0) and the post-boom period (1916/1920, Post = 1). B2 and
Bs measure how far Non-Farm and Mixed households sat above Farm households in literacy during the
boom years. B4 and Bs then capture whether that gap widened or narrowed in the post-boom period, negative
values indicate that Farm households closed ground on the others, consistent with a ceiling effect among
household types already near peak literacy during the boom. Xj controls for mean household age, share
female, and household size; standard errors are clustered at the household level. Since 1906 is the earliest
census available, no pre-boom observations exist for a standard placebo test. Instead, a within-boom
stability check, re-estimating the model in 1906 and 1910 alone to test whether any differential adoption
trend pre-dates the post-boom period. The logic connecting the two steps is straightforward: households

that earned more during the boom and faced rising returns to literacy should have invested in it afterwards.
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4. Results

This section presents the empirical evidence for Hypotheses HI-H3, examining how literacy exposure
within the household is associated with the economic outcomes of illiterate individuals. Results are
discussed separately for income and wealth, and across three historical periods: the pooled sample (1906—
1920)*, the Vineyard Boom and Population Surge (1906-1910), and the Post-Boom Rural Consolidation
period (1916-1920).

4.1 Literacy exposure and economic outcomes

Figure 7 presents the fully controlled estimates from Model 4, reporting coefficients for literacy exposure,

gender, their interaction, and age controls across three historical periods.

Figure 7: Literacy exposure, gender interaction, and economic outcomes
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For income, literacy exposure is positively associated with earnings across all specifications. Illiterate
individuals residing with literate co-residents earn approximately 1.2 percent more in the pooled sample,
rising to 2.1 percent during the Vineyard Boom (1906-1910) and falling to a statistically insignificant 0.5
percent in the post-boom period. Returns to literacy exposure are therefore strongest during economic
expansion and attenuate once dynamism subsides. The gender dimension reinforces this picture. Women

without literacy exposure earn 2—3 percent less than comparable men, but the interaction between literacy

4 This specification is motivated by the low and unequal literacy rates in the sample, 32 percent overall, with 37 percent for men
and 28 percent for women, yielding a gender gap of ten percentage points, and average ages of 25 and 29 respectively, with
literate individuals being on average eight years older than illiterate ones.
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exposure and being female is positive and significant in every period: women's income gains exceed men's
by 1.4 to 2.0 percentage points depending on the period. During the boom, men gain approximately 2
percent from literacy exposure while women gain roughly 3.5 percent. Even in the post-boom period, where
the baseline coefficient is insignificant, women continue to experience economically meaningful gains. The
age profile is concave across all periods, income rises with age at a decreasing rate, consistent with standard

lifecycle earnings patterns.

Wealth tells a strikingly different story. In the pooled sample, literacy exposure is associated with
a negative but insignificant coefficient of approximately —6 percent. During the Vineyard Boom this
becomes —9 percent and statistically significant, indicating that illiterate individuals residing with literate
co-residents hold less individual wealth during the expansionary period. The effect dissipates in the post-
boom years. The gender wealth gap is substantially larger than for income, ranging from 19 to 37 percent
depending on the period, reflecting deep asymmetries in asset ownership. The interaction between literacy
exposure and being female is positive and significant in the pooled and boom periods: during the boom, the
interaction term of approximately +13 percent more than offsets the negative baseline literacy effect for
women, substantially attenuating, and potentially reversing, the negative wealth association observed for
men. In the post-boom period, this interaction disappears alongside the main literacy effect. The age profile
for wealth is convex, accumulation accelerates at older ages, consistent with lifecycle asset dynamics in

historical rural settings.
4.2 Returns to literacy exposure by household type

Figure 8 presents the estimated interaction between literacy exposure and household economic structure,

farm, mixed, and non-farm households>, for income and wealth outcomes.

> Literacy rates varied markedly by household type: 23.7 percent in farm households (27.7 percent for men vs 19.3 percent for
women; 8.4 pp gap), 52.8 percent in mixed households (57.6 percent vs 47.2 percent; 10.4 pp gap), and 67.7 percent in non-farm
households (73.3 percent vs 51.1 percent; 22.2 pp gap), the latter displaying the starkest gender inequality despite the highest
overall literacy.
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Figure 8: Returns to literacy exposure by household type
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Figure 8 demonstrates that the economic returns to literacy exposure are strongly conditioned by household
economic structure and that income and wealth respond in fundamentally different ways. For income,
literacy exposure is associated with positive gains across all household types, but the effects are most
pronounced in farm households and during the Vineyard Boom. In farm households, literacy exposure
corresponds to income premia of approximately 2.3% in the pooled period, rising to 3.3% during the boom,
before moderating to 1.6% post-boom. Mixed households exhibit comparable but less precisely estimated
gains (up to 3.8% during the boom), while non-farm households display smaller and more variable returns
(between 0.9% and 3.2% across periods). These magnitudes suggest that literacy exposure enhances
earnings most clearly where production remains household-centred and commercialization intensifies. By
contrast, wealth outcomes show no comparable positive association. During the boom, literacy exposure is
associated with negative wealth differentials, most notably in mixed households (around —13%), with
smaller negative effects in non-farm (roughly 4 to 5 %) and farm households (around —1%). In the pooled
and post-boom periods, wealth effects converge toward zero. In summary, these results indicate that literacy
spillovers primarily operate through income-generating mechanisms rather than asset accumulation, and
that household economic organization shapes the extent to which literacy exposure translates into

observable economic gains.
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4.3 Literacy exposure and intra-household equity

Figure 9 examines whether literacy exposure is associated with differences in intra-household allocation,

measured as the share of income and wealth received by illiterate individuals.

Figure 9: Literacy exposure and intra-household equity
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Across all periods, literacy exposure is associated with statistically significant changes in both income and
wealth shares. In the pooled period (1906—1920), literacy exposure reduces the income share of illiterate
individuals by approximately 3 percentage points (—0.030) and the wealth share by roughly 6 percentage
points (—0.061). During the Vineyard Boom (1906-1910), the income effect remains similar in magnitude
(around —2.7%.), while the wealth effect becomes substantially larger, reaching approximately —9.2%. In
the post-boom period (1916-1920), the magnitudes moderate to about —2.9%. for income and —3.9%. for
wealth, though they remain statistically significant. Because the dependent variables are shares received by
illiterate household members, these negative coefficients indicate that literacy exposure is associated with
a reallocation of resources away from illiterate individuals within the household. The effect is especially

pronounced for wealth during the expansionary boom period.

Gender disparities in intra-household allocation are substantial and persistent. Women receive
approximately 10—12 percentage points less income share and 31-36 percentage points less wealth share
than men, with the wealth gap far larger than the income gap. These patterns are stable across periods. Age

follows a life-cycle pattern in allocation. For income shares, Age is positive and Age? negative, indicating
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a concave profile. For wealth shares, both Age and Age® are positive, consistent with increasing

concentration of wealth among older individuals.
4.4 Marginal effects by gender, household type, and period

Figure 10 reports the marginal effects of literacy exposure on log income (left panel) and log wealth (right
panel) for illiterate individuals, evaluated by gender, household type, and historical period. Each point

represents the estimated marginal effect, while horizontal bars denote confidence intervals.

Figure 10: Marginal effects of literacy exposure
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For income, the gains are strongly gendered and context dependent. Women benefit substantially more than
men across all household types and periods: the pooled marginal effect is approximately +12—13 percent
for women against +2 percent for men. The gains are largest in Farm households during the Vineyard Boom,
women gaining roughly 4-5 percent, men 1-2 percent, when household-level coordination and market
engagement were most intense. In Non-Farm and Mixed households, effects are weaker and less precisely
estimated for both genders, though women retain positive returns in most specifications. By the post-boom
period, men's income gains in Farm households shrink toward zero while women's remain positive, albeit
smaller. Wealth tells a different story. Across nearly all household types and periods, literacy exposure is
associated with negative or near-zero wealth effects for men, reaching —6 percent for Farm households and
—10 to —20 percent in Non-Farm and Mixed households during the boom. These negative estimates are

often statistically significant in the expansionary years. Women's wealth effects are smaller, more
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heterogeneous, and rarely distinguishable from zero. By the post-boom period, wealth effects converge

toward zero for both genders.

The contrast between the two panels is the central finding: literacy exposure generates systematic
and sizeable income gains, especially for women and especially during the Vineyard Boom, but does not
translate into individual wealth accumulation. For illiterate men in particular, literacy exposure is associated
with lower recorded wealth during periods of rapid economic expansion. Individual asset ownership

remains comparatively rigid, unresponsive to the same channels through which literacy raises earnings.
4.5. The Decision to Adopt Literacy

If literacy exposure generated the returns documented in the findings in the returns to literacy
exposure, and if those returns rose with the Vineyard Boom, then households that accumulated income
during the boom should have invested in literacy in the subsequent consolidation period. This section tests
precisely that: whether Farm households, those with the lowest pre-boom literacy and the highest spillover
returns, responded to boom-period income gains by increasing household literacy adoption in the post-
boom years (1916/1920). The boom period (1906/1910) serves as the baseline (Post = 0) and the post-boom
consolidation period (1916/1920) as the outcome window (Post = 1).

Figures 11 and 12 document the household-level literacy adoption rate, the share of literate
members in each household, across the four census waves by household type (fig 11a). Three features stand
out. First, literacy adoption was structurally stratified: Non-Farm households averaged 61.0 percent during
the boom (1906/1910), compared with 48.9 percent for Mixed and 19.1 percent for Farm households.
Second, Farm households showed the largest adoption response in the post-boom period (fig 11b),
increasing their literacy rate by 6.3 percentage points from 19.1 percent during the boom to 25.4 percent in
the post-boom years. Non-Farm households declined slightly (—1.8pp) and Mixed households fell by 3.6pp,
reflecting a ceiling effect, both types were already operating near the upper feasible limit of adoption for
their demographic composition. Third, the year-by-year breakdown (Figure 12, panel b) reveals that the
Farm adoption response was concentrated in 1920 (+12.7pp relative to 1906) rather than 1916 (+3.3pp),
consistent with a lagged investment response: households earned during the boom years of 1906—-1910 and

invested in literacy in subsequent years as the returns became clear and sustained.
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Figure 11ab. Literacy Adoption by Household Type and Change in Literacy Adoption Rate: Pre-
Boom vs Boom/Post-Boom

(a) Adoption trajectories by household type (b) Boom - post-boom change
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Notes: Panel (a) shows mean household literacy adoption rates by household type across all four census waves,
with 95% confidence bands. Amber shading = Vineyard Boom (1906/1910); purple shading = post-boom
consolidation (1916/1920). Panel (b) shows the boom—post-boom change in mean literacy adoption by household
type. Error bars = 95% CI. Source: Own computation.

Table 2 presents the main regression results for all five model specifications. The outcome variable is the
household literacy adoption rate. Farm Household is the baseline; Post equals one for the post-boom
consolidation years (1916 and 1920) and zero for the boom years (1906 and 1910). Standard errors are
clustered at the household level throughout.
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Table 2. Literacy Adoption and the Economic Boom

Model 1 Model 2 Model 3 Model 4 Model 5
Post onl + HH + Int ti * + 7
ost only type nteractions Demographics ncome

Panel A: Time and interaction effects

Post (boom period) 0.0488% 0.0408% 0.0632% 0.0654%** 0.0649%
(0.0072) (0.0066) (0.0074) (0.0074) (0.0073)

Post x Non-Farm —0.0811%*%  —0.0823%**  —0,078]%**
(0.0166) (0.0165) (0.0164)

Post x Mixed —0.0990%**  —0.0964** ~0.0918%**
(0.0382) (0.0377) (0.0371)

Panel B: Household type fixed effects

Non-Farm Household 0.3767%%* 0.4192%%% 0.4193%++ 0.4028%
(0.0083) (0.0120) (0.0120) (0.0121)

Mixed Household 0.2303%%* 0.29847%* 0.3110%** 0.2924%%x
(0.0165) (0.0332) (0.0330) (0.0326)

Panel C: Controls

Mean age 0.0002 —0.0002
(0.0002) (0.0002)
Share female —0.0611*** —0.0535%%*x*
(0.0157) (0.0156)
Household size —0.0097%** —0.0147%**
(0.0019) (0.0020)
Log income 0.1087%***
(0.0081)
Constant 0.2953%*x* 0.2022%** 0.1906%** 0.2498%*** 0.2474%**
(0.0053) (0.0049) (0.0051) (0.0157) (0.0155)
N 10,668 10,668 10,668 10,668 10,668
R? 0.0043 0.1880 0.1904 0.1950 0.2104
Adj. R? 0.0042 0.1878 0.1900 0.1944 0.2098

Notes: *** p<0.01 **p<0.05 * p<0.10. Standard errors in parentheses, clustered at the household level. Post =
1 for census years 1916 and 1920. Farm Household is the omitted baseline category. Outcome variable is the
household literacy adoption rate (share of literate members). N = 10,668 household x year observations.
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Model 1 establishes the baseline: the Post coefficient of 0.049 (p<0.01) indicates that average household
literacy rates were 4.9 percentage points higher in the post-boom period than during the boom, collapsing
all household types into a single estimate. Model 2 confirms that household type accounts for the dominant
share of cross-sectional variation in literacy adoption (R? rises from 0.004 to 0.188). Model 3 is the core
specification. The Post coefficient of 0.063 (p<0.01) represents the post-boom increase specifically for
Farm households: a 6.3 percentage point rise against a boom-period baseline of 19.1 percent. This is the
population for which the literacy exposure empirical exercise documented the highest income returns to
literacy exposure, and it is precisely this population that shows the strongest post-boom adoption response,

providing direct confirmation of the theoretical mechanism.

The interaction terms capture the ceiling effect. Post x Non-Farm (—0.081, p<0.01) and Post x
Mixed (—0.099, p<0.01) indicate that Non-Farm and Mixed households adopted literacy significantly less
than Farm households in the post-boom period, not because their incentives were weaker, but because they

were already at 61 and 49 percent literacy during the boom, leaving far less room for further adoption.

Figure 12: Year-by-Year Literacy Adoption Trajectory (Relative to 1906)
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Notes: Year-by-year adoption trajectory relative to 1906, controlling for household type fixed effects, mean age, share

female, and household size. Amber shading = Vineyard Boom (1906/1910); purple = post-boom (1916/1920). Source:

Own computation.
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Models 4 and 5 confirm robustness. The Post coefficient remains stable at 0.065 after adding demographic
controls (Model 4) and does not attenuate when log household income is added in Model 5 (0.065). This is
a crucial finding: the post-boom adoption response was not driven solely by the income channel. The
Vineyard Boom also changed the institutional environment in which literacy was useful, through deeper
market integration, more complex contractual obligations, and expanded non-farm economic activity, over

and above any pure income effect.

Figure 12b plots the year-by-year adoption trajectory from the model that estimates separate year
dummies for 1910, 1916 and 1920 relative to 1906. Farm households increased their literacy by 2.8pp by
1910, 3.3pp by 1916, and 12.7pp by 1920. The concentration of the adoption response in 1920 rather than
1916 is revealing: it suggests that households needed several years of sustained economic improvement
before committing to the costs of literacy acquisition, consistent with the lagged nature of human capital
investment decisions in historical rural settings. Non-Farm households declined monotonically relative to
their 1906 baseline, driven by a compositional reclassification effect: as more households entered the Non-
Farm category during the expansion, the category’s average literacy rate was diluted by less-literate new
entrants. This is not a failure to respond to the boom but a natural consequence of the occupational

upgrading that the boom itself induced.
4.6. Within-Boom Stability Check

Since 1906 is the earliest census available, this article cannot run a standard pre-treatment placebo test.
Instead, this article conducts a within-boom stability check: using only the two boom-year observations
(1906 and 1910), see table 3 and figure 13, it tests whether the adoption differential between Farm and other
household types was already present within the boom itself, treating 1910 as the later period. If the
boom—post-boom coefficient substantially exceeds the within-boom coefficient, the post-boom adoption

response is genuine rather than a continuation of a within-boom trend.

Table 3 and Figure 13 present the comparison. The Farm household Post coefficient is 0.063 in the
main specification and only 0.028 within the boom, the post-boom response is more than twice as large as
the within-boom trend, confirming the adoption response is genuine. The Post X Mixed interaction is
insignificant within the boom (0.058, n.s.) but significant in the main result (=0.099, p<0.01), confirming
that the Mixed household response is driven by the post-boom period rather than a within-boom pattern.
The Post x Non-Farm coefficient is significant in both (—0.081 main, —0.111 within-boom), confirming the
Non-Farm decline is a structural within-boom compositional trend rather than a post-boom phenomenon

(see fig 13).
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Table 3: Within-Boom Stability Check

Main estimate

Within-boom estimate

(boom—post-boom) (1906—1910 only)
Post (Farm adoption change) 0.0632%** 0.0275%#*
(0.0074) (0.0102)
Post x Non-Farm —0.0811%** —0.1112%**
(0.0166) (0.0241)
Post x Mixed —0.0990*** 0.0577 n.s.
(0.0382) (0.0724)
N 10,668 5,026

Sample 1906, 1910, 1916, 1920

Figure 13. Within-Boom Stability Check

Figure C — Within-Boom Stability Check
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Notes: Each panel compares the main boom—post-boom coefficient (purple, Model 3 on full sample) with the within-
boom coefficient (red, 1906/1910 only). A smaller within-boom coefficient for Post confirms the post-boom adoption
response is genuine. The insignificant within-boom Post x Mixed confirms that Mixed household adoption was driven
by the post-boom period. Error bars = 95% Cls. n.s. = not significant at p<0.10. Source: Own computation.

In all, the findings on the returns to literacy exposure established that co-residing with a literate household

member generated meaningful income gains for illiterate individuals, with the largest returns concentrated

in Farm households during the Vineyard Boom. The decision to adopt literacy has now shown that those

same Farm households, precisely the ones for which the returns to literacy were highest, responded to boom-

period income gains by substantially increasing their literacy adoption rates during the post-boom

consolidation period. The alignment between where returns were highest and where adoption was strongest

is the central evidence that both processes were governed by the same economic logic.
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5.0. Discussion

This article asked whether literacy functioned as a shared household resource in early twentieth-century
rural Spain, how exposure to it shaped the economic outcomes of illiterate co-residents, and what economic
conditions induced households to invest in it. The two empirical steps form a coherent feedback loop: boom-
period returns induced post-boom adoption, and adoption within the household generated spillovers to

illiterate co-residents.

The income gains are consistent with Lucas's (1988) distinction between the internal and external
effects of human capital. Where one household member possessed literacy, the external effect, raising
productive capacity through information processing, record keeping, negotiation, and market coordination,
was transmitted through everyday household interactions. Crucially, these effects were context-dependent:
literacy exposure yielded its strongest returns during the Vineyard Boom of 1906-1910, when
commercialisation intensified demand for cognitive and administrative skills, consistent with evidence that
human capital returns are amplified during structural transformation (Foster and Rosenzweig, 1996). Their
attenuation in the post-boom period echoes Mokyr's (2005) argument that returns to knowledge are

inseparable from the institutional environment in which it is deployed.

The adoption results add the dynamic dimension that the returns analysis implies but cannot itself
establish. The 12.7 percentage point increase in Farm household literacy by 1920, more than double the
within-boom trend of 2.8pp and concentrated in the second post-boom wave, is consistent with a delayed
but rational investment response: households accumulated resources during the boom and invested in
literacy during the consolidation years as returns became clear and sustained. That the Post coefficient is
unchanged after controlling for household income suggests the boom also changed the institutional
environment in which literacy was useful, deeper market integration, more complex contracts, and
expanded non-farm employment raised the value of literacy independently of income. The alignment
between where returns were highest and where adoption was strongest constitutes the clearest evidence that

both processes were governed by the same economic logic.

The gendered pattern of returns is among the most striking findings. Women's marginal income
gains from literacy exposure consistently exceeded men's across periods and household types, despite
starting from substantially lower baselines. Where formal barriers constrained women's independent
accumulation of human capital (Nufiez, 1992; Borderias et al., 2016), indirect access through a literate
household member represented one of the few available channels for economic improvement. Kaffenberger
and Pritchett (2021) reinforce this: the functional benefits of literacy derive from cognitive capability, not

schooling exposure per se. What illiterate women gained was genuine access to a working cognitive
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resource, not merely credential proximity. The household functioned as an informal institution mediating
access to literacy's benefits, structurally analogous to the apprenticeship institutions analysed by de la Croix
etal. (2018), but unlike guilds, households were not designed to distribute knowledge equitably, and internal

power structures ensured that access remained deeply asymmetric.

This asymmetry is most visible in the income—wealth divergence, which constitutes the central
empirical contribution of the empirics. Income gains were moderate but robust during the Vineyard Boom,;
wealth effects were weak, uneven, and frequently negative for illiterate men. In rural Spain, land and
property ownership were governed by inheritance rules and legal norms that insulated asset distribution
from short-run income dynamics, precisely the mechanism Lucas (1988) anticipates when noting that
external human capital effects are not privately appropriable. Periods of rapid accumulation intensified asset
concentration among literate members while illiterate individuals benefited primarily through income flows
rather than ownership claims. This cautions against equating human capital diffusion with asset-based

equality (Bogliacino and Maestri, 2016; Xie and Killewald, 2013).

The intra-household allocation results deepen this picture. Literacy exposure reduced illiterate
members' shares of both household income and wealth, precisely the dynamic collective household theory
predicts when resources are jointly produced but bargaining power is unequally distributed (Chiappori,
1992; Browning, Chiappori and Weiss, 2014). Rather than equalising, literacy exposure mitigated inequality
along some margins, particularly for women during the boom, while reinforcing it along others, most
notably in asset ownership. This extends the argument of Beltran Tapia et al. (2024) by identifying intra-
household distribution of literacy's returns as a key mechanism through which human capital diffusion

shaped aggregate inequality.

The heterogeneity across household types connects both empirical steps. Income gains were
strongest in Farm households, where collective production made literacy most valuable as a coordinating
input, and weakest in Non-Farm households, where individualised wage labour limited spillovers. Farm
households also showed the largest post-boom adoption response, closing the circle. This echoes de la Croix
et al. (2018) on how the institutional setting of knowledge transmission determines the speed and equity of
its diffusion and corroborates Mitra (2019) on how the collective or individualised character of economic

organisation mediates returns to education.

Beyond Spanish economic history, the findings speak to contemporary development economics.
Early twentieth-century rural Spain and present-day middle-income economies share partial educational
expansion, strong household interdependence, gendered labour market barriers, and persistent asset

concentration. The income-wealth asymmetry mirrors contemporary patterns in which educational
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expansion improves earnings but leaves wealth inequality largely intact. The lagged Farm household
adoption response, with the largest jump appearing in 1920, a decade after the boom began, is consistent
with evidence that sustained income gains induce educational investment with a lag (Foster and
Rosenzweig, 1996; Duflo, 2012), and that households with the highest returns to education are most

responsive to changing economic conditions.
6.0. Conclusion

This article began with a paradox: how can literacy simultaneously raise productivity and entrench
inequality? The answer lies not in literacy itself but in the social arrangements through which its benefits
circulate. By tracing both the returns to literacy exposure and the adoption response those returns induced,
the analysis reveals the household as the arena in which both dynamics are resolved, where literacy's gains
are first contested, and where the decision to invest in knowledge is shaped by the returns that knowledge
is expected to yield. Five hypotheses are confirmed. Co-residing with a literate household member raised
illiterate individuals' income by approximately 2.1 percent during the Vineyard Boom, attenuating
thereafter (H:). Women gained more than men by 1.4 to 2.0 percentage points, reflecting the absence of
alternative channels for economic advancement under formal institutional exclusion (H1a). Returns were
highest in Farm households, up to 3.3 percent during the boom, where collective production amplified
literacy's coordinating value (Hz). Literacy exposure reduced illiterate members' income and wealth shares
by approximately 3 and 6 percentage points respectively, because external returns to knowledge are not
privately appropriable (Hs). Farm households, those with the lowest boom-period literacy and the highest
spillover returns, increased their adoption rate by 6.3 percentage points in the post-boom period, rising to

12.7 percentage points by 1920, concentrated precisely where returns were largest (Ha, Hs).

Three contributions follow. First, the analysis operationalises at the micro level the principle that
returns to knowledge are inseparable from the social arrangements through which it circulates. Second, the
household emerges as a dual institution: the arena in which literacy's benefits were transmitted to illiterate
co-residents, and the decision-making unit in which boom-period returns translated into post-boom literacy
investment. Third, the feedback loop between returns and adoption is traced in a single integrated dataset,
establishing intra-household literacy dynamics as a mechanism, not merely a consequence, of human capital
accumulation. The income-wealth asymmetry carries the widest implications. Literate members
accumulated assets while illiterate co-residents gained income flows but not ownership claims; women
gained disproportionately in income yet remained most disadvantaged in wealth. Educational expansion
without complementary reforms to property rights, inheritance institutions, and gender equity is unlikely to

deliver the equality it promises.
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The findings carry direct policy implications. Where one literate household member already exists,
extending that knowledge to others yields the highest returns; where no literacy foothold exists, direct
intervention is the necessary first step, prioritising women because their higher returns amplify aggregate
household gains. The post-boom adoption results further suggest that raising the visibility of returns to
literacy, through market integration, institutional simplification, and expanded formal employment, can
itself induce investment, complementing direct educational provision. Educational investment and legal
reform are therefore complements, not substitutes expanding literacy without reforming the institutions
governing asset ownership risks repeating the historical pattern documented here, in which human capital

diffusion raises productivity while leaving the deeper architecture of inequality untouched.
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