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Abstract:
Data on housing costs and rental markets for the early modern period are notoriously scarce.
Using a new database of rent paid on 183 properties belonging to the Cathedral Chapter of
Toledo between 1489 and 1600, we reconstruct housing costs for various social groups and
trace the effect of exogenous shocks on the rental market. We then explore the impact of
adding rent to early modern price indices and estimates of living standards. Price indices
show a moderate effect. The addition of rent reduces the gap between Toledo and two
northern European locations by up to 9.5%.
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I. Introduction

Housing is one of the most essential services consumed by human beings, and real estate has
long been a key store of wealth. The decision of where to reside is similarly a central one in
the life of virtually every individual.1 Yet, as the focus turns to times past, our knowledge
about housing, real estate wealth, and individual location decisions declines exponentially.
There are very few systematic data on real estate values or housing costs anywhere in the
world before 1800. Without them, our knowledge about a crucial element of living standards
remains incomplete.
We present a new database of rents for 183 urban properties owned by the Cathedral
Chapter of Toledo, observed yearly between 1489 and 1600. Toledo was Castile’s –and
indeed Spain’s– second largest city in the sixteenth century. It often hosted the royal court; it
also served as the main spiritual centre and was a thriving commercial hub. Our sample is
composed of houses and shops from a wide variety of neighborhoods in the city, rented to
people of very diverse social extraction. Leases were adjudicated at public auctions, thus
ensuring that we are observing market rents. Detailed data on location and property size
allow us to identify housing costs for various groups with precision, and thus produce a more
accurate picture of living standards that has been possible so far.
Price history has long been a preoccupation of economic historians. Since the efforts
of the International Scientific Committee on Price History in the 1930s, however, there has
been little impetus for collecting new price data. As a result, most historical indices continue
to rely on a now 80-year old project. Because ISCPH data were sourced almost entirely from
institutional archives, two major items in the standard consumer basket are often absent from
it: bread, which was often baked at the institutions themselves, and rent. Allen (2001)
1

The field of urban economics studies the nature of cities, including their spatial distribution, the economies of
agglomeration they generate, and the location decisions of individuals. For an introduction, see Glaeser (2008).
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provides an elegant solution to estimating bread prices where they are not available, using the
“parts plus labor” regulation in force in most European cities. As for rent, progress has been
slow and spotty. Lindert and Williamson (1983) introduced a rent series for their eighteenth
and nineteenth century English indices. Ormrod et al. (2011) have compiled a decadal index
for London from 1580 onwards, but their rent data only covers a single city block. For the
Netherlands, the work of Lesger (1986) has allowed a detailed view of rental costs in
Amsterdam between 1550 and 1850. These data were used by Van Zanden (2005) to study
living standards between 1450 and 1800, and by Eichholtz et al. (2011) to construct a qualityadjusted rental index. Scholliers (1962) provides an index of rents for Antwerp starting in
1500.2 Indices constructed with Scholliers’ methodology also exist for Brussels (Avondts
1971), Bruges (Mason 1959), and Ghent (Van Ryssel 1967). For Spain, Llopis et al. (2009)
and Llopis and García Montero (2007) introduce rent in their price indices for the
seventeenth and eighteenth centuries. With the exception of a handful of Flemish and Dutch
cities, however, there is very little indication of rental costs for sixteenth-century Europe.3
Price histories are crucial in evaluating living standards, both in absolute and in
comparative terms. Without the benefit of rent data, these exercises require assumptions on
both the share of rent in expenditure and on the behaviour of the series. On the first count, it
is often assumed that rent did not exceed 5% of expenditure for a working class family.4 Our
data suggests that, in sixteenth century Toledo, the norm for working class families was close
to double that amount. On the second issue, the standard assumption is that rents behaved in
the same way as the general price indices. Our data provide a clear counterexample, with the
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Schollier’s series are somewhat problematic. His methodology makes it impossible to back out actual rent
costs, and the quality of the index is quite variable –for example, data on only 9 properties are used for the years
before 1570. It is also not possible to determine to what extent these rents reflected market prices
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Historical real estate purchase data are even more rare. Eichholtz (1997) constructed a quality-adjusted index
of purchase prices of buildings in the Herengracht canal of Amsterdam between 1628 and 1973, while Raff et al.
(2012) studied property transactions in Beijing between 1644 and 1840.
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See section V for a detailed discussion of this assumption and its effects.
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paths of rent and that of the general index diverging for periods that could span decades at a
time. To assess the impact of rent on existing estimates, we reconstruct the analysis of
comparative living standards in Allen (2001). Adding rent has a measurable, if not dramatic,
impact on the consumer price index. However, when comparing living standards between
different locations, the results can be noteworthy. The gap in living standards between
Amsterdam and Toledo, for example, is reduced by 10% after the addition of housing costs.
In section II, we give some background on the history of Toledo and its Cathedral
Chapter. Section III provides a detailed description of our data, and section IV teases out the
main trends in the cost of housing. In section V we explore the implications of adding rent to
price indices and estimates of living standards. Section VI concludes.

II. Historical background

The Golden Age of a City
Settled continuously since pre-Roman times, Toledo enjoys a privileged location almost at
the geographical centre of the Iberian peninsula. Set atop a hill and surrounded on three sides
by the Tagus river, the site is easily defended while sitting at the crossroads of the major
trade routes that cross the central plateau. Already the royal city –urbs regia– under the
Visigothic monarchy in the High Middle Ages, Toledo retained a prominent position under
Arab Rule between the eighth and the eleventh centuries.5 Since its reconquest by the armies
of Alphonse VI of Castile and Leon in 1085, the city became one of the most important
economic, political and spiritual centres in Christian Spain. By the mid-sixteenth century,
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Toledo first gained a prominent ecclesiastical role under the Visigoths, when King Recaredo converted to
Catholicism and imposed it as the official religion in the Council of Toledo in A.D. 589 (Carrobles Santos et al.
1997).
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Toledo was the second-largest city in Castile, surpassed only by Seville and its New World
trade.6
The accession of the Catholic Kings to the Crowns of Castile and Aragon in 1474
ushered in an era of consolidation and expansion of royal power that would transform Spain
from a European backwater into the most powerful empire of the age. Throughout this
period, Toledo’s fortunes were closely linked to those of the monarchy. The Court had no
permanent seat until 1561. Before then, kings, queens, and their large entourages often spent
long periods in the city. Charles V stayed in the Toledo at least fifteen times throughout his
reign. Similarly, the Cortes –the representative assembly of Castilian cities– were often
convened in Toledo, where they remained in session for long periods. These political events
were a substantial economic engine for the town, while at the same time putting pressure on
its already cramped living space.
Despite its closeness with the monarchy, Toledo retained a strongly independent
urban character. When the cities of Castile rebelled against Charles V in the 1520 uprising
known as the Comunidades, Toledo was the first one to rise up and the last one to surrender.
At the beginning, the revolt had the support of virtually every social group, although the
Cathedral clergy and the high nobility soon switched their allegiance to the royalist band. The
repression that followed targeted mostly the popular classes.
The second half of the sixteenth century marked the high point of Toledo’s splendor.
Although Philip II permanently established the royal capital in Madrid in 1561, Toledo was
swept in the wave of population growth and economic expansion that characterized the
Castilian economy in the mid-1500s.7 The city reported 5,898 hearths in the 1528 census. In
little more than 40 years, the figure had doubled: the 1571 census showed 12,412 hearths, or
6

In our historical sketch we follow Martz (1983) and Carrobles Santos et al. (1997).
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On the establishment of Madrid as the capital and the resulting implications for Toledo, see Ringrose (1973).
On population growth and economic expansion see, for example, Nadal i Oller (1984), Marcos Martín (2000),
Álvarez Nogal and Prados de la Escosura (2007).

5

roughly 47,000 inhabitants.8 Large public works were undertaken, attracting architects and
artists from all over Spain. In 1571 Juan de Herrera –the architect of El Escorial– tackled the
renovations of the Alcázar, and then worked on the main square of Zocodover. The painter
Domenikos Theotokopoulos, known to history as El Greco, settled in the city in 1577.
Despite the spectacular expansion of the mid-sixteenth century, Toledo remained
subject to the vagaries of plagues, extreme climate events, and subsistence crises. Particularly
virulent episodes of the plague hit the city in 1489, in 1507-09, in 1583, and again in 1599. In
1570-71, some 2,000 rebel moriscos from Granada were forcibly relocated to Toledo,
bringing typhus with them. Crop failures triggered subsistence crises in 1540-41 and 1580.
The latter was especially hard on the population – baptismal records declined by about 30%,
and the city lost about 1,500 hearths between 1571 and 1591.9 At the peak of the crises, the
large number of charitable organizations in the city attracted destitute people from the
surrounding areas, further worsening living conditions and favoring the spread of disease.
Toledo’s history both as a crossroads for trade and culture, as well as a political
centre, endowed it with a rich multicultural heritage. The city retained a strong Arabic
influence, especially visible in the layout of the urban space, in the architectural elements of
its houses, and in the names of its streets and squares.10 It also had, until the 1492 edict of
expulsion, one of the most vibrant Jewish communities in Spain. Converted Jews remained a
vital part of the merchant community of the city.11 The visible elements of their presence
were quickly adapted to the Christian rites and customs or eliminated. Their cultural and
religious practices were relentlessly persecuted by the Inquisition, which had in Toledo one
of its most important tribunals.

8

Martz (1983, 93). We use a coefficient of 3.78 inhabitants per hearth. For a detailed discussion, see section V.
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See Martz (1983) and Montemayor (1995), who compile baptismal series for different parishes in the city.
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On the Arabic influence on the urban structure of Toledo, see Montemayor (1995).
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By the end of the sixteenth century, there were signs that Toledo’s golden age was
drawing to a close. The city was first hit by the Atlantic plague of 1599. By 1607, baptismal
records show another 30% decline relative to their 1590 levels.12 Fiscal pressure, which had
been steadily increasing as a result of the financial straits of the monarchy, was particularly
high in Toledo. The tax increases of 1575 and 1591 fell squarely on urban centres, weighing
heavily on the cost of living and making subsistence ever more difficult for the poor. By
1645, Toledo had lost about half of its population to mortality and emigration.

The Primatial See
In 1088 Pope Urban II conferred on the Archbishop of Toledo the dignity of Primate of all
the Spanish kingdoms.13 By the sixteenth century, the Diocese was among the wealthiest and
most influential in all of Christendom.14 At some point in the Middle Ages a distinction
emerged between the Diocese and the Cathedral, with each acquiring their own assets,
functions, and governing bodies. Even after this division, the administration of such large and
diverse holdings forced the Cathedral of Toledo to organize itself much like a modern
enterprise.15
The governing body of the Cathedral was called the Chapter (cabildo). It was headed
by a Dean, who was also the Cathedral’s highest religious figure. Below him, 14 dignitaries
and 60 canons were voting members of the Chapter, while 50 prebendaries (racioneros) were

12

Martz (1983).
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The title of Primate bestowed a status of preeminence over the rest of the bishops of the peninsula. While the
title did not have any specific attributions, the prestige it carried gave the Archbishop of Toledo a prominent
role in domestic affairs and in international relations (Lop Otín 2008).
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Lop Otín (2008) refers several contemporary descriptions of foreign travelers, who, impressed by the spiritual
authority and material riches of the Archbishop of Toledo, compared him to kings and popes. Villaluenga de
Gracia (2005) suggests that, in the sixteenth century, Toledo was the second richest diocese in Christendom –
Rome being the first.
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non-voting members.16 The Cathedral clergy also comprised over 200 chaplains, 40 clerics,
and 4 lectors. In addition to its ecclesiastical roster, the Cathedral also employed a veritable
army of lay workers, either directly or through the Cathedral Works (obra y fábrica).17
The Cathedral Chapter had several sources of income. It was the legal overlord
(señor) of several towns, both in the province of Toledo and beyond its borders, collecting a
variety of taxes from them. It also collected tithes and special levies to finance the Cathedral
Works. Its financial investments included loans and Crown annuities. Finally, it had a large
amount of properties –urban and rural– that generated rental income.18
By the sixteenth century, the Cathedral Chapter had accumulated a large share of the
urban real estate of the city. The bulk of its properties were administered directly through an
office called the Refitor, which was responsible for renting out vacant houses, for ensuring
that tenants complied with the terms of the leases, for overseeing the upkeep of the
properties, and for collecting the rents and tributes owed on them.19 The records of this
office, preserved in the Archive of the Cathedral Chapter of Toledo, provide the bulk of our
data.

III. Data

Sources
In 1491, the Refitor of the Cathedral Chapter commissioned a survey of its urban properties.
Over the next two years, two canons visited each of the 557 houses, shops, inns, cellars, and
16

In our description of the Cathedral Chapter we follow Sánchez González (2000) and Lop Otín (2008).
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Fernández Collado (1999) provides a detailed description of the different lay and ecclesiastical positions of
the Cathedral Chapter.
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González Agudo (2009) has studied the rental income of the Chapter’s rural properties.
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Santolaya Heredero (1991) estimates that the Chapter owned 35% of urban real estate in Toledo in the 18th
century. Several properties, however, were not held through the Refitor, but by the various Cathedral chapels, by
the Fraternity of Chaplains of the Choir, and by other organizations.
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corrals, meticulously recording the characteristics of each, the name of the current tenant, and
the annual rent or tribute paid.20 The resulting inventory is the cornerstone of our data.21
Each year, the Refitor recorded the amounts it collected in account books called
Libros de Carta Cuenta. Their archival series starts in 1489 and, with the exception of a
single gap in 1540-41, runs through the entire sixteenth century.22 The Carta Cuenta also
conveys the name of the current tenant and the type of lease the property was under.
Sometimes, the tenant’s occupation was recorded as well. Whenever a property changed
hands, the entry in the Carta Cuenta was slightly more detailed, recording the names of both
the previous and the new tenant, as well as the new type of contract under which the property
was being leased.23
A final source is the notarial protocols containing the actual leases.24 These were
drafted and kept by the Chapter’s own notaries. In addition to the entire text of the contract,
they also record the details of the auction and, sometimes, the circumstances leading to the
vacancy of the house. While the notarial protocols are undoubtedly the richest source, they
are also the most unwieldy one, and hence we used them only to fill gaps in the rest of the

20

The archival documents refer to the properties of the Chapter in a somewhat loose way, using indistinctly the
terms “casas” and “posesiones”, but also mixing descriptors for the use of the property, such as “mesón”,
“tienda”, “casa tienda”, “bodega”, etc. For consistency, we use the term “property” to refer to a unit of real
estate as described in the inventory of the Refitor; we use the term “house” to describe an exclusively residential
property; and we use the term “building” to describe a self-standing structure, of which a property could –and
most often did– have more than one.
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ACT, O.F., Deslindes de Posesiones del Cabildo, 356. We are very grateful to Jean Passini for sharing his full
transcription of this 150,000 word document with us.
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ACT, O.F., Refitor, Carta Cuenta, 1184-1234 (plus the book for 1600, which does not have a call number).
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In addition, the Refitor kept a running inventory of the Chapter’s holdings in the Libros de Posesiones. These
books, however, were only updated sporadically with second-hand information from the Carta Cuenta, and
hence tend to be out of sync with the actual holdings, sometimes by several years. We use them only to estimate
the stock of properties held by the Chapter at the end of the sixteenth century. ACT, O. F., Posesiones del
Refitor, 969, 980, 1016, 1043.
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documentary base. We especially relied on them to fill in information on the type of leases
that was sometimes missing from the Carta Cuenta.25

Properties
Our starting point was the subset of properties in the 1491/92 inventory for which Passini
(2004) reconstructed the dimensions of the footprint of their component buildings, as well as
the number of stories.26 Of these, we could match 171 to the Carta Cuenta for 1492. Passini
also gives the exact location of 156 of these houses. We then added 12 properties from the
Arrabal, which was the city’s largest low-income neighborhood and was not represented in
Passini’s work.

25

Each contract is at least one tightly-handwritten page long, and many are much longer, making it very costly
to extract information in a systematic way. The indices to the books were compiled much later than the original
documents, and are not exhaustive. Several books have no indices at all. It is also apparent that the existing
documents do not cover all the transactions, as some properties never appear in the protocols. Our efforts to map
properties listed on the Carta Cuenta to the notarial protocols resulted in a matching rate of about 50%.
26

In some instances, Passini gives the measures of each of the buildings that make up the property, in addition
to the patio. In others, he only gives the total footprint excluding the patio. For consistency, we have only coded
this latter measure.
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Figure 1: Identified properties, by size and by neighborhood type

Source: Passini (2004), Martz (1983). Blue properties are located in rich neighborhoods, red properties in poor
neighborhoods. Circle size indicates the total built area of a property. Base cartography © BC MAPS – used
under license.

Figure 1 shows the 183 properties in our database overlaid on a modern map of Toledo. The
Cathedral is the large compound in the centre of the map; immediately to its west sits the
palace of the Archbishop. The square-shaped building in the eastern side of town is the
Alcázar –the military fort–, while the crosses mark the churches that headed city parishes.27
The city’s main commercial square, Zocodover, is shaded in green. The size of the circles

27

The street layout of modern-day Toledo is remarkably close to that of the sixteenth century. The map that
most accurately reflects the urban grid in our period appears in a famous painting by El Greco, completed in
1610. We used it to identify the location of the city’s parochial churches.
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represents the total built area of each property. Blue properties are located in rich
neighborhoods, red properties in poor neighborhoods. The map gives the exact location for
the 156 properties identified by Passini, and approximate locations based on the parish seat
for the rest.
We traced the 183 properties identified in 1492 through the series of Carta Cuenta
books between 1489 and 1600. For each year, we recorded the rent paid; the type of contract
the property was leased under; the date on which the contract was signed; the name of the
tenant and, when available, his or her occupation. We also noted family relationships
between successive tenants. As time passed, some properties were subdivided, while others
were consolidated into larger ones. In each case, we treat the divided or consolidated
properties as new entries in the database, with their own set of characteristics. One house in
our sample is recorded as being torn down, and we suspect several others suffered the same
fate. By 1600, we are still able to track 145 properties from our original sample. In total, our
database contains 18,032 unique property-year observations for which rent is being paid, plus
an additional 5 observations where the property is recorded as being vacant for the entire
year.
Overall, our database covers 34% of the Refitor’s properties in 1492, gradually
declining to 24% at the end of the sixteenth century.28 The sample is thicker in the wealthier
areas immediately surrounding the Cathedral. This is a result of two factors. First, the
Cathedral Chapter owned a larger share of real estate in rich neighborhoods. Second, poor
neighborhoods are somewhat underrepresented in our sample, as properties in wealthy areas
were both better preserved and better documented. Our data nonetheless include 49 properties

28

The Libro de Posesiones for 1598 lists a total 597 urban properties, a 9% increase in number over 106 years.
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in six different working class neighborhoods. They represent 58% of the holdings of the
Chapter in those specific areas.29
The Cathedral Chapter owned a mix of commercial and residential properties, as well
as several ones that combined both uses. We code properties that are referred to as “houses”
in the archival documents as exclusively residential and those that are referred to as “cellar”,
“bakery”, “inn”, or “shop” as commercial. Several properties are described as a combination
of a house and a commercial type, which we code as being of mixed use. In total, the 1492
sample contains 135 residential properties, 25 commercial ones, and 23 of mixed use. The
largest concentration of purely commercial properties is in the market square of Zocodover,
to the northeast of the cathedral, while mixed use properties were distributed throughout the
entire city.

Leases
Properties owned by the Cathedral Chapter could be leased under two main contractual
forms: a perpetual lease, called censo, and a long-term lease, called arrendamiento.30 There
were also short-term leases called alquiles, although their use was uncommon.
Rent payments for perpetual leases never changed, and hence inflation steadily eroded
their real value. The amount paid on them was called “tribute” –a fitting name, since the
ever-shrinking real payments resembled more a property tax than rent. Although the
Cathedral Chapter retained the eminent domain over the house, perpetual leases were
considered the property of the leaseholder. They were transferable, provided the seller paid
10% of the sale price to the Cathedral Chapter. This payment, called alicer, can be thought of
29

The six working class neighborhoods in our data are Arrabal, San Lorenzo, Santa Leocadia, San Marcos, San
Miguel el Alto, and San Soles. We followed Martz (1983) in determining which neighborhoods to classify as
“working class”. Adding the 12 properties from the Arrabal –where the Cathedral Chapter owned 32 properties–
was instrumental in keeping our sample balanced.
30

Confusingly enough, the Chapter’s documents refer to long-term leases as perpetuos, while perpetual leases
are called censos or tributos. In the interest of clarity, we do not follow this peculiar terminology.
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as a property transfer tax.31 When a perpetual lease was put up for sale, the Cathedral Chapter
had the priority right of repurchasing it at the offered price, an option it doesn’t seem to have
ever exercised within our sample. Virtually all censos originated before the sixteenth century.
In 1492, 61 houses out of 183 in our sample were leased in perpetuity. Throughout the entire
period, we observe only one property being converted from a long-term lease to a perpetual
one (to the benefit of Don Diego López de Ayala, a prominent Cathedral canon). In contrast,
two properties under perpetual leases were converted to long-term leases, possibly after the
leaseholders died without heirs.
Long-term leases granted a tenancy right for the duration of one, two, or three lives.
One-life leases were typically granted for the life of the leaseholder, although it was possible
to designate a different person. Two-lives leases were almost always signed for the life of a
man and that of his wife. Three-lives leases were commonly taken for the life of a couple and
one son or daughter (which could be designated later, or not even have been born at the time
of signing). The rent did not change for the entire duration of the tenancy right.
The procedure for renting out the properties of the Cathedral Chapter is detailed in an
operational handbook.32 Properties whose leases had expired were put up for auction, and the
new lease was adjudicated to the highest bidder. This is a crucial feature of our data. Because
prices were determined at a public auction in which multiple bidders participated, we can be
reasonably sure that we are observing market rents. The handbook does not specify how the
duration of tenancy rights was determined. The notarial protocols documenting the auctions
show that, in several instances, the Refitor determined the duration of the tenancy right prior
to the auction, and bidders were only allowed to compete on price.

31

Unfortunately, only one book of aliceres survives, covering the years 1587-1623 (ACT, O. F., Libros de
Aliceres, 362).
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Long-term leases expired at the death of the last person to whose life the tenancy right
was tied, or when the leaseholder voluntarily surrendered the lease in a procedure called
dejamiento. Notarial protocols show that it was possible for a person surrendering a lease to
name the next tenant, but the conditions and procedure for doing so are not specified in the
operational handbook. In these cases, although no auction took place, the price was often
adjusted by the Refitor, and the new lease was issued under a new tenancy right. This
procedure seems to have been particularly common among Cathedral canons. The incomplete
nature of the surviving notarial protocols makes it impossible to estimate the exact proportion
of leases that were assigned by auction versus direct transfer. Our partial survey, however,
suggests that auctions were the overwhelmingly predominant method.
If the Cathedral Chapter was unable to obtain what it considered a fair price at an
auction, it could opt for offering a short-term lease instead. These typically lasted for a year,
although a few were signed for as little as four months. Short-term leases were very rare,
appearing only in periods of extreme hardship. The 40 instances we observe were
concentrated during the plagues of 1507-8 and 1599.
Table 1: Lease types
1489-1500

1501-1525

1526-1550*

1551-1575

1576-1600

Total

33.0%

32.6%

32.0%

32.4%

33.8%

32.7%

One life

19.3%

12.6%

10.9%

12.4%

12.7%

13.0%

Two lives

15.7%

12.9%

10.2%

8.1%

3.7%

9.7%

Three lives

28.9%

28.7%

32.2%

36.4%

40.3%

33.6%

Two / three lives+

0.0%

2.3%

1.7%

1.5%

0.8%

1.4%

Unspecified

3.1%

10.3%

12.9%

9.1%

8.2%

9.3%

67.0%

66.9%

68.0%

67.6%

65.7%

67.1%

Short term leases

0.0%

0.5%

0.0%

0.0%

0.4%

0.2%

Vacant

0.0%

0.0%

0.0%

0.0%

0.1%

0.0%

Perpetual leases
Long term leases

Total long term leases

* Excludes 1540 and 1541, for which the account books are missing.
+ In some cases, we were able to infer that the tenancy right ran for more than one life (for example, because we observe a
wife succeed her husband), but could not determine if it was for two or three lives. We classified these leases in the “two /
three lives” category.
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Table 1 shows the proportion of each lease type by 25-year periods (with the exception of the
initial 11-year one). Perpetual leases are stable at one third of all contracts throughout the
period. One-life leases start at almost 20%, but drop to 12% in the first quarter of the
sixteenth century, and maintain the same proportion throughout. The only real trend is the
decline of two-lives contracts in favor of three-lives ones. Vacancy rates were almost zero –
only a total of 5 property-year pairs are reported as vacant in the account books. The reason is
that vacant properties deteriorated very quickly, as buildings needed to be heated to keep the
walls from accumulating too much moisture and rotting beyond repair. The Cathedral
Chapter clearly prioritized occupancy over waiting to obtain better prices.

Rent
Rents and tributes on Chapter properties were specified as the combination of a monetary
payment in maravedis –the Castilian unit of account– and a quantity of live hens per year.
The use of hens had at least two practical reasons. First, it gave the Chapter some protection
against the effects of inflation on long leases. Second, since most salaries paid by the Chapter
included a hen component, it helped match the “currencies” of accounts payable and accounts
receivable. The monetary payments were split into three equal installments each year, while
the hens were all due in a single payment. One can only imagine the scene on All Saints day
of 1590, when 36,110 live hens were delivered to the Refitor.
In order to calculate total rent paid on each property, we multiplied the number of
hens by their unit price in maravedis, and added it to the monetary payment. Hen prices from
1552 onwards were taken from Hamilton (1934). Before that, we used price quotations found
in the Carta Cuenta itself. These were the prices at which the Refitor acquired the additional
hens it needed to meet its obligations, or at which it sold the surplus hens it found itself with.

16

There are quotations for 37 individual years between 1489 and 1539. We filled the gaps by
linear interpolation.
Figure 2: Percentage of rent collected in live hens

As Figure 2 shows, hen payments became an increasingly important component of rent in the
inflationary context of the sixteenth century. From an average in the low teens in the first few
decades, the share of rent collected in hens climbed steadily, surpassing 30% of total receipts
after 1580. In 1600, the last year in our data, hen payments reached 40% of the total rent
generated by the properties in our sample.33

Tenants
All the entries in the Carta Cuenta include the name of the tenant. Widows were usually
identified by their status and the name of their late husbands; sometimes their own name was
33

Hens played a somewhat lesser role when the total rents –urban and rural– of the Cathedral Chapter are
considered. Although the Carta Cuenta does not offer subtotals by property type, it does report an overall total.
In the 1580s and 1590s, hen payments averaged 20% of total receipts, with a peak of 25% in 1585. The reason
behind this discrepancy with our sample is that hen payments were much less prominent in rural property rents
(González Agudo 2009).
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added as well.34 Tenant occupations are reported in about half of the entries in the Carta
Cuenta. Matching tenants to the notarial protocols and using careful inference, we are able to
expand the coverage of occupations to 11,153 house-year pairs, or 62% of the sample.35
Throughout the 111 years that we observe them, tenants are described as belonging to
175 different occupations. We group them into the 11 occupational categories described in
Table 2.36 We also report the share of each occupational category within the property-year
pairs for which we observe the occupation of the tenant.
Table 2: Occupational categories
Occupational
category
Artisans

Shopkeepers
Merchants
Clergy low
Clergy high
Service low

Service high
Notaries
Medical
Civil servants
Artists

Description
Persons defined by their craft. They may have required a
period of apprenticeship and some capital investment. Many
would have kept their own shop.
Retailers or service providers requiring their own shop.
Generally less skilled than artisans (with the exception of
apothecaries).
Persons engaged in long-distance or capital intensive trade.
Includes bankers and moneychangers.
Ecclesiastics of low rank.
Ecclesiastics of high rank, including all those with Cathedral
appointments.
Low skill, mostly service occupations (for example, guards
and messengers). Construction workers were included in this
group for lack of a better fit.
Higher skill service occupations. Includes the lead servants
of noblemen and canons, and several non-ecclesiastical jobs
at the Cathedral.
Lay and ecclesiastical notaries.
Medical doctors, surgeons, and those with a medical degree.
City officials, and those appointed to lead city-run
organizations (such as hospitals)
Performing and plastic artists, mostly employed by the
Cathedral.

Percentage of
observations
30.6%

12.2%
12.7%
4.5%
20.1%
0.6%

2.7%
4.7%
2.1%
6.4%
3.4%

34

We also observe several single women keeping shops or inns. When they marry they usually continue to be
listed as lead tenants and maintain their occupation, although their last names change to those of their husbands.
35

In order to fill in missing data, we assumed that a person’s occupation did not change throughout their life.
Hence, if the account books reported an individual’s occupation as a cobbler only for a particular year, we
imputed the occupation “cobbler” to the entire period for which that person rented the same property. The
exception were ecclesiastics, who had the possibility of progressing through a large variety of ranks, from lowly
clerics all the way up to Cathedral canons. In this case, we only imputed the maximum rank going forward, or
the minimum one going backward.
36

To determine the nature of the various occupations we relied on Gómez Menor (1970), Carrobles Santos et al.
(1997), Martz (1983), and especially on the job descriptions of the Cathedral Chapter in Fernández Collado
(1999). We also used the job descriptions for the Cathedral Works found in ACT, O. F., Libros de la Obra.
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The Refitor records virtually do not list any completely unskilled occupations. With the
exception of a handful of construction workers, there are no references to any occupation that
would place its practitioner into the lowest wrung of employed persons (for example, laborer,
journeyman, servant, and the like). Furthermore, the category grouping the lowest skills
occupations in our sample, service low, has a share of only 0.6% of the total. This is likely
due to a combination of factors. First, in compiling censuses and tax rolls, it was common
practice to only list the occupational or social status of prominent neighbors.37 It is possible
that the Refitor followed the same practice, noting only the occupations of those it deemed
somewhat worthy. Our data provide some support for this view: while in rich neighborhoods
we can identify the occupation of 67% of leaseholders, in poor areas the share falls to 49%.
Second, unskilled laborers might have been unable to rent an entire house, being instead
forced to sublease rooms from the principal tenants. Finally, most unskilled laborers would
have worked in agriculture, and hence would have resided outside the city limits. The truly
poor and indigent do not appear in our sample either, as they would have lived at one of the
many charitable organizations of the city, or directly on the streets.

IV. The cost of housing

The characteristics of our data require some consideration prior to constructing summary
measures of housing costs. First, it will be necessary to ignore the properties that were under
perpetual leases. The tributes on these properties never changed, and hence any increase in
the value of the property accrued directly to the leaseholder, who realized the gains when he
sold the lease. While a record of lease sale prices would make it possible to reconstruct the
value of properties under perpetual leases, these data are currently not available.
37

See Martz (1983, 104).

19

A second issue is that, even for long-term leases, rents did not change for the duration
of the tenancy rights. The average duration of a tenancy right was 15.4 years, and the median
duration was 10 years.38 25% of tenancy rights exceeded 22 years of duration, and the
maximum registered was 81 years. This structure is akin to modern rent control schemes,
where rents do not increase –or they do so at a maximum set rate– as long as the same
leaseholder continues to rent the property. If the indicator of interest is the actual cost of
housing to the consumer, then the observed yearly rent payments are a sufficient measure,
and indices can be constructed in the usual way. If one is instead interested in the marginal
cost of housing services, some further elaboration is needed. Because our main focus is the
cost of housing with a view to integrating it into a price index, we will begin by using the
observed yearly rents. Later in this section, we discuss the implications of using only newly
signed leases in each year.

Groups of interest
The properties of the Refitor were rented to a very diverse demographic, and were spread all
over the city. In order to dissect meaningful trends in the cost of housing, we analyze rental
rates for three different subgroups of properties and tenants. The first one comprises those
identified as either artisans or shopkeepers. This group would have been the most sensitive
one to the ups and downs of the economic cycle, as their ability to cover the rent on their
houses and shops was directly linked to the health of their business. Together, artisans and
shopkeepers make up 46% of all property-year pairs under a long-term lease.
The second group –which we call “privileged”– is composed by our clergy high,
notaries, merchants, and medical occupational categories. The reason for this unusual
grouping is that members of these four categories had exclusive access to a set of houses in
38

These figures include data for leases that are still ongoing in 1600. Since we do not know their end dates, the
true average duration is likely to be slightly higher.
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the Canon’s neighborhood, a highly desirable location right against the walls of the
Cathedral. The Chapter likely reserved these houses for persons of high standing. While we
do not have any direct evidence that this was actually the case, it was not an uncommon
practice. The Cathedral of Avila, for example, reserved a set of properties for its canons,
leasing them under an advantageous type of contract (Cuervo Fuente 2008).
One clear difference between the privileged and the rest of the occupational
categories was that they used the one-life lease four times as often, as shown in Table 3.
Table 3: Long-term lease type by category
One life

Two lives

Three lives

Non-privileged

10%

15%

63%

Two / three
lives
1%

Privileged

39%

10%

33%

3%

Unspecified
10%
15%

The one-life lease had at least one clear advantage over other long-term lease types. On
March 3, 1542, the Cathedral Chapter approved a new rule allowing persons associated with
the Toledo Church holding one-life leases to receive rent reductions if they performed
upgrades or renovations in their residences.39 The renovations had to be financed up front by
the leaseholder and approved by the Chapter. The rate of rent reduction was 1,000 maravedis
and four live hens per each 15,000 maravedis spent on renovations. As it turns out, beginning
in the 1540s, this scheme could generate an appetizing return for the lucky leaseholder that
could avail himself of it.

39

In theory, persons associated with the Toledo Church (beneficiados) would have only included clergy. The
rental of the same cluster of houses in the Canon’s neighborhood under one-life leases to merchants, notaries,
and medical doctors nonetheless suggests that these occupations might have benefited from the same treatment.
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Figure 3: Real rate of return to renovations under one-life leases

In Figure 3 we calculate the real returns of undertaking renovations under a one-life lease.
For illustrative purposes, we posit renovation projects beginning at the turn of each decade,
and assume a tenancy duration of 15 years (the average duration of tenancy rights in our
data).40 High inflation and low relative prices of hens kept real returns low until the 1540s.
The Chapter introduced the reimbursement rule in 1542, just as real returns began to look
enticing. Since our calculations do not include the value of being able to renovate a residence
to one’s own tastes, the real rates of return in Figure 3 are a lower bound to the benefits

40

To calculate nominal rates of return we constructed a cash-flow consisting of an initial disbursement of
15,000 mrs. and 15 years of positive returns, beginning in the same year as the disbursement. In each year, the
positive return was 1,000 mrs. plus four live hens evaluated at their current prices. We then calculated the
internal rate of return of the cash-flow, and subtracted the annualized inflation rate over the fifteen-year period.
Inflation rates were using Martín Aceña’s (1992) index, taking three-year averages at each endpoint.
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accruing to one-life leaseholders. By the end of the century, the real return exceeded 6%,
beating that of top-grade tax-backed securities.41
The third group of interest is the working poor. As discussed above, the poorest
employed persons are not identified in the records of the Refitor. In order to capture them, we
focus on the properties located in the six neighborhoods identified as “working class” in
Martz (1983). Poor people likely did not rent an entire property, but rather subleased rooms
from the principal tenant. Since the principal tenant probably charged a markup for his
intermediation services and for the assumption of risk implied in the lease, our estimate of
housing costs in poor neighborhoods should be interpreted as a lower bound.

Rent trends
Figure 4 shows median real rents per year for entire properties, for each of our groups of
interest.42 Rent values were deflated using the index in Martín Aceña (1992).43

41

Juros, perpetual tax-backed securities that were never defaulted upon in the sixteenth century, had a median
nominal return of 7.14%. Their real return, therefore, would have been in the order of 5.7% in the 1570s and
1580s (Drelichman and Voth 2010).
42

The graph shows 5-year moving averages for visual clarity. The discussion in the text uses actual values.

43

As usual, the long-run trends are only minimally affected if alternative price indices are used. The series
computed with the New Castile index from Drelichman (2005) are very similar. The most commonly used longrun New Castilian index, compiled by Reher and Ballesteros (1993), merely replicates the values from Martín
Aceña for its sixteenth-century portion.
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Figure 4: Median real rent for entire properties (5-year moving averages)

For the first three decades in our period, skilled workers and the privileged paid very similar
amounts for their rental properties. The privileged opened up a first gap in the 1520s,
coinciding with the crushing of the revolt of the Comunidades and the increase of noble
power in the city. This difference peaked in the late 1530s and had all but vanished by 1550.
Poor neighborhood rents, meanwhile, exhibited only a slow increase throughout the first half
of the sixteenth century. In the 1550s, rents paid by the privileged group quickly shot up,
more than trebling between their 1549 trough and their 1575 peak. Rents for skilled workers
and for poor neighborhoods followed suit with a lag of a few years, peaking in the early
1570s. This pattern tracks well the increase in population and economic activity of the third
quarter of the sixteenth century. Real rents fell from the mid-1570s, stabilizing in the 1580s at
far higher levels than those of the first half of the century. Skilled workers paid on average
70% more in real terms in the 1580s than in the 1540s, while real rents in poor
neighborhoods increased by 74% during the same interval. The privileged, who experienced
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the most dramatic movements in real rents, ended up with the lowest permanent increase:
53%.
In Figure 5, we repeat the exercise, this time first dividing the amount paid in rent by
the total built area of each property. This gives us a measure of the rental cost per square
metre.
Figure 5: Median real rent per square metre (5-year moving averages)

The chart brings home why the privileged were privileged. Although they lived in far
superior properties and neighborhoods, for large periods between 1489 and 1560 privileged
groups paid virtually the same amount per square metre as working class individuals. In fact,
two additional considerations suggest that the privileged probably paid less per square metre
than poor families. First, our measure of built area does not include the patio, which was
bigger in rich houses than in poor ones. Second, as discussed above, our estimate of housing
costs for working class individuals should be interpreted as a lower bound.
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This anomaly came to an end in the 1560s, when rent per square metre for the
privileged gradually rose, eventually reaching a level roughly double that of poor
neighborhoods. Merchants and moneychangers, both included in the privileged group, started
benefiting from the silver inflows from Potosí and Zacatecas in the 1550s. The renovation
reimbursement scheme introduced in 1542, which started producing attractive returns in the
1560s, may have also played a role in the privileged bidding up their rents. Artisans and
shopkeepers, meanwhile, paid much higher rents per square metre throughout, owing to their
need for small shops in strategically located areas. An important share of their rent, however,
would have been a business expense and not a residential cost. Unfortunately, the summary
classification of commercial and residential properties in the Refitor’s inventory does not
allow for a deeper analysis in this direction.

New leases
The rent measures we presented so far are median payments in each year, for every relevant
property. Because of the nature of long-term leases, for which rent was not updated for the
duration of the tenancy right, these figures carry considerable inertia. Median rents still are
the best estimate for the housing cost faced by the average inhabitant of Toledo, and hence
the relevant input when constructing price indices and evaluating living standards. The
behavior of the market, however, is better captured by the marginal rental cost, akin to that
incurred by a newcomer to the city. Figure 6 plots the median real rent on new leases signed
each year, for all the properties in our database.44 The dashed line is the median real rent on
all leases, new and continuing, which we plot for comparison.

44

We chose to plot the median real rents for entire properties rather than by square metre. The reason is that the
latter series exhibited much higher volatility due to a few very small shops in rich areas renting for very high
prices. While the effect of these outliers is very diluted in our full results, when considering only new leases the
sample size decreases enough for them to have an undue influence.
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Figure 6: Median real rents per property (5-year moving averages)

The new leases series is consistently above the overall median. This is not surprising in an
inflationary context, as existing leases would have seen their values eroded by inflation over
the years. More importantly, rents on new leases closely track the economic shocks in the
city. The expulsion of the Jews is registered in the initial dip. The plague of 1507-9 and the
Comunidades both appear as large percentage falls in rents, while the subsistence crisis of
1540 appears only as a minor price reduction.
The most salient feature in the long-run performance of the rental market is the
spectacular increase in the price of new leases between 1550 and 1570, and the equally
spectacular fall culminating in 1581. As large and sudden as the price movements appear,
they can be matched to the year to important events that affected the demand for housing.
First, the large population expansion that started in the 1550s continuously shifted the
demand curve to the right. Second, the “Dutch disease” associated with the influx of
American silver caused a large, sudden increase in the price of non-traded goods between
27

1550 and 1575 (Drelichman 2005). Housing is, of course, the non-traded good par
excellence.45 The large dip that culminates in 1561 coincides exactly with the move of the
capital to Madrid. Prices had been falling for a while leading up to the move, but they
recovered quickly afterwards, as artists and rich merchants took advantage of the availability
of prime living quarters vacated by the Court. The large fall in 1575 reflects the state
bankruptcy of the same year and its associated tax increase (which, in turn, caused the end of
the Dutch disease). The final fall in prices coincides with the dual shocks of the subsistence
crisis of 1580-81 and the plague of 1583. At the peak of the cycle in the early 1570s, the
average inhabitant of Toledo was paying on the order of 4,000 constant 1501 maravedis for
their property; newcomers could expect to bid more than double that amount if they wished
to secure a lease. A final run up in the price of new leases took place in the last decade of the
century. We suspect it came to a swift end after 1599 –the last year for which we observe
new contracts– when the Atlantic plague arrived in the city.
Analyzing new lease prices for our three groups of interest is more challenging, as the
number of new leases per year in each category is too low to compute reliable estimates. In
Figure 7 we plot decadal averages, a level of aggregation that also allow us to use rents per
square metre. It should still be noted that, for a few decade-group pairs, the value hinges on
as little as four data points.

45

Drelichman (2005) showed that the price of non-traded goods increased between 10 and 14 percent starting in
1550 and ending between 1575 and 1580. His data did not include housing costs. Incorporating the rental costs
presented here would result in an additional increase in the price of non-traded goods of between 10 and 15
percent.
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Figure 7: Median real rents per square metre (decadal averages)

Once again, we observe the privileged groups paying the same amount per square metre as
those living in working class neighborhoods throughout much of the period. The 1550-1580
cycle stands out clearly. It is also apparent that, consistent with the results in the literature on
the long-term evolution of real estate prices, there is no long-run trend.46 By the 1580s, all
three groups paid roughly the same amounts per square metre as in the 1490s. In the 1590s,
only the privileged register a significant uptick. Once the inertia of old tenancy rights is
removed, the picture that emerges is one of stability in the long run, affected only by the
rapid run-up between 1550 and 1570, and by the subsequent crisis.

46

Eichholtz et al. (2011) and Raff et al. (2012) study the evolution of real estate prices over several centuries in
Amsterdam and Beijing respectively. Both find that prices did not change substantially in real terms.
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V. Price indices and living standards

Very few early modern price indices contain rent in their consumption baskets. In an
influential comparative study of the long run evolution of real wages and living standards,
Allen (2001) identified the addition of rents as a priority area for further research. Van
Zanden (2005) –who updates Amsterdam’s price indices with a rent series– argues that rent is
a crucial component of any “second-generation price index.” Our data allows us make
headway in that direction, exploring the impact of adding a rent series to existing price
indices and examining its implications for estimates of living standards.
The most common methodology to compile early modern price indices has been to
obtain as many price series as possible, individually convert them to index number form, and
then apply weights based on an estimate of the share of expenditure on each product. While
this procedure has the advantage of not having to deal with the actual quantities of goods
purchased in the consumption basket, it is subject to wide variation across geographic areas
and income status. Allen (2001) departed from this practice by constructing his price indices
as the cost of actual consumption baskets, calibrating them to approximate a subsistence diet.
This approach is clearly better suited to a meaningful analysis of living standards. Allen’s
“Madrid” index is also an ideal baseline to study the impact of adding our rent series, as a
large proportion of the prices he used were actually compiled by Hamilton (1934) from the
records of Toledo’s Tavera hospital. In what follows, we refer to it as the “Toledo” index.

Housing consumption
The first step in modifying Allen’s index is to determine the quantity of housing consumed
by the average working class person. This is a difficult task, as we do not have direct
information on the number of people living in each house. To construct an estimate of
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individual housing consumption, we first note that the Refitor of the Cathedral of Toledo
owned 597 properties in 1598.47 This constituted roughly one quarter of all properties in the
city. 48 Multiplying the Refitor’s holdings by four yields an estimate of 2,388 existing
properties in all of Toledo. The average property size in our database is 255.78 built square
metres; assuming our sample is representative, this gives a total of 610,793 built square
metres in the entire city. The 1591 census reported a total of 10,933 hearths within the
municipal term (Martz 1983, 99). Using a coefficient of 3.78 individuals per hearth, we
obtain 41,327 inhabitants.49 This yields an average housing consumption of 14.78 square
metres per inhabitant. The estimate obviously relies on the assumption that our sample is
representative, and on our 25% estimate for the proportion of Refitor-owned properties. The
resulting figure is nonetheless plausible, both in terms of the vital space it allocates to each
individual and in terms of its rental cost. Later in this section we consider the implications of
lowering the estimate of living space to 10 square metres per person.

Expenditure on rent
Allen’s indices are constructed around a consumption basket for the working poor. As
discussed above, people belonging to the lowest employment categories are not identified in
our sample, nor is there a clear correlation between the occupation of a person and the size
47

ACT, O. F., Posesiones del Refitor, 1043.

48

Santolaya Heredero (1991) estimates that the Cathedral Chapter as a whole owned 35% of the houses in the
city in the eighteenth century. In addition to the properties administered through the Refitor, the Chapter also
held real estate through the Cathedral Works, the various Cathedral chapels, the Fraternity of Chaplains of the
Choir, and other organizations. A rough estimate is that the Refitor accounted for 70% of the Cathedral
Chapter’s holdings. Furthermore, the holdings of the Cathedral increased over time as it inherited new
properties.
49

The number of individuals per hearth is the subject of a copious literature. While classic works used a
coefficient between 4.5 and 5.5, micro studies have brought the number down significantly. Martín Galán
(1985) is a good survey of the literature up to 1985. The coefficient for rural areas surrounding Madrid is 3.78
(Carasa Soto 1983); that for the neighboring province of Guadalajara is also 3.78 (Martín Galán 1985); the
average for the region of La Mancha, 3.77 (López-Salazar Pérez 1976). For the parish of Santiago del Arrabal,
in Toledo, the coefficient measured after the population crisis of the 17th century was 3.7 (Sánchez Sánchez
1981). We chose the higher coefficient of 3.78 as more reflective of sixteenth century conditions, as well as to
keep our estimate of individual living space on the conservative side.
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and category of the property he or she rented. Some humble shopkeepers rented mixed-use
properties in the priciest neighborhoods in order to serve a wealthy clientele. Others lived in
very large houses, substantial portions of which must have been subleased to other, possibly
poorer, people. 38% of our property-year pairs do not even identify the occupation of the
tenant. Rather than engage in a perilous handpicking of putatively poor individuals, we chose
to focus on the properties located in poor neighborhoods. This has the added advantage that
our sample contains virtually no purely commercial properties in these areas; all of them
were, at least in part, used for residential purposes.
For each house in a poor neighborhood, we divided the yearly rent by the number of
built square metres. We then took the median value for each year and multiplied it by 14.78
square metres –our estimate of living space per person– to obtain an individual’s yearly
expenditure on rent. Finally, we added this amount to the remaining expenditures calculated
by Allen to obtain the total yearly expenditures for a working class person.
In the first significant difference with the existing literature, the share of rent in our
estimates is, on average, 9.5% of total expenditures. This number is substantially higher than
the shares imputed by other scholars of the early modern period, for which 5% is usually the
upper bound.50 Although the lower figure might still be appropriate for rural rents, urban
dwellers paid significantly more. Since most price histories are compiled on the basis of
urban records, the higher share is clearly more appropriate in constructing consumer price
indices.

50

Allen (2001) uses an imputed value of 5% for rent. He cites Horrell (1996), who estimate that rent did not
exceed 5% of expenditure in 18th and 19th century Southwestern Britain.
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Impact on price indices
Figure 8 plots expenditures on rent and expenditures on all other items (divided by 10 for
scale) between 1550 and 1600.51 While both series follow the same long-run trend, there are
some notable short and medium-run deviations. Between 1571 and 1581 rent expenditures
opened up a gap of 22% on average, reaching a peak of 30% in 1573. This coincides with the
population expansion and the boom in non-traded goods. Between 1595 and 1597, we
observe a shorter, if more dramatic wedge. Rent expenditures outpaced the rest of the goods
by an average of 31%, with a peak of 42% in 1595. This is the result of a large fall in the
prices of many goods, combined with the persistence of rents. We don’t know what caused
the fall in prices, which appears in all individual product series. It was nonetheless relatively
short-lived, and the series resumed their joint march in 1598.

Figure 8: Nominal expenditure on rent and on other items

51

The data needed to price Allen’s consumption basket exist only from 1550 on.
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Despite the sometimes dramatic divergences on rent expenditures from those on the rest of
the basket, the impact of adding rent to the overall price index is predictably small. Rent
represents only 9.5% of total expenditures on average; even a 30% deviation from the general
trend would result in a correction of just over 3% in the CPI. The maximum discrepancy
between our new index and that of Allen is 3.62% in the year 1595, followed by -2.62% in
1559.

Impact on relative welfare ratios
Allen defines the welfare ratio of an individual as his yearly earnings divided by the expenses
needed to support a typical family at subsistence level. To calculate yearly earnings for his
“Madrid” welfare ratio, Allen uses Hamilton’s (1934) construction wages, and multiplies
them by 250 working days. He then assumes a typical family of two adults and two children,
where the children consume one half of an adult budget each.52 He therefore divides the
yearly earnings of a laborer by 3.15 times the cost of the individual consumption basket (the
.15 is the 5% rent allowance for three equivalent adults). Since the actual rent share that
emerges from our data is roughly double that allowed by Allen, our welfare ratios are lower.
We obtain a period average for 1550-1599 of 0.70 compared to that of 0.74 obtained using
Allen’s methodology –a difference of 5.4%.53
In theory, a welfare ratio of one can be interpreted as an indicator that working
families can afford a basic subsistence basket; higher values indicate relative affluence, while
lower ones signal relative destitution. Because the computation of welfare ratios depends
52

This is quite in line with the coefficient of 3.78 individuals per hearth we used to calculate the amount of
living space per person.
53

The welfare ratio for 1550-1559 reported in table 6 of Allen (2001) is actually 0.8, but it contains two
computational errors. First, the calculation of the index did not include cooking oil. Second, the welfare ratio
was obtained multiplying the consumption basket by 3 instead of 3.15. Our reconstruction corrects both issues,
yielding the 0.74 value we report in the text. The multiplication by 3 instead of 3.15 also affected the welfare
ratios for other cities before 1600, and hence we correct them as necessary for the analysis that follows. We
thank Bob Allen for his help in identifying the errors.
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strongly on the maintained assumptions, one must proceed with caution before reaching
conclusions based on their absolute values. Nonetheless, a value of .70 is far below the
theoretical subsistence level of one. This jives well with the experience of a city that proved
particularly susceptible to repeated plagues and subsistence crises.
Welfare ratios are most useful when used to compare living standards across different
locations. In order to assess the impact of rents on relative welfare ratios between locations,
we reconstructed Allen’s calculations for two Northern European locations for which rent
index series are available. We used Schollier’s (1962) rent index for Antwerp and Van
Zanden’s (2005) Amsterdam rent index based on Lesger’s (1986) data. Since these are
indices rather than actual expenditures on rent, we needed to adopt a somewhat different
strategy to integrate them into the existing CPIs. We first converted Allen’s CPIs to index
form, using the same base as the rent indices. We then computed a combined index,
allocating a 10% share to rent. Finally, we reconverted the resulting index into a monetary
amount in order to calculate the welfare ratios. Once again, the addition of rent lowers the
estimated welfare ratios. Antwerp’s value declines from 1.21 to 1.13, while Amsterdam’s
falls from 1.02 to 0.93.
How does adding rent affect the estimates of relative living standards? To find out we
computed the relative welfare ratio differential, defined in Equation 1 for the AntwerpToledo city pair. The subscript “new” indicates welfare ratios that include actual rent
expenditures.
𝑅𝑊𝑅𝐷!"#!!"# = 𝑊𝑅!"#,!"# − 𝑊𝑅!"#,!"# − 𝑊𝑅!""#$,!"# − 𝑊𝑅!""#$,!"#

(1)

If the gap in the welfare ratios between two cities did not change after adding rent, the
RWRD value would be zero. Because we placed the city with the highest WR first in the
equation, positive values indicate a widening of the gap, while negative values indicate a
narrowing. Since a WR value of 1 indicates the theoretical subsistence level, values of the

35

RWRD can be interpreted as percentages of that level. Figure 9 shows the evolution of the
RWRD between Antwerp and Toledo between 1551 and 1600. Figure 10 does the same for
Amsterdam and Toledo.
Figure 9: Relative welfare ratio differential between Antwerp and Toledo
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Figure 10: Relative welfare ratio differential between Amsterdam and Toledo

In the comparison with Antwerp the RWRD is almost always negative. In the one with
Amsterdam, the RWRD is also negative overall, but the variance is higher. The ToledoAntwerp average difference is -5% of the subsistence basket, and the Toledo-Amsterdam one
-1.2%. The global minima are -12% and -8% respectively. The narrowing in measured living
standards difference is large. As a percentage of the original gap measured by Allen,
Toledo’s living standards are now closer to Antwerp by 9.5%, and to Amsterdam by 4%.

Sensitivity analysis
Our results depend critically on our estimate of 14.78 square metres of living space per
person. We arrived at this figure through two assumptions, namely that our sample is
representative, and that the share of Refitor-owned properties in the city was 25%. Both these
assumptions may be subject to error. In particular, our sample is heavy on rich households,
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and hence the average living space per person may be overestimated. We now consider the
impact of lowering it to 10 square metres per person.
The cost of 10 square metres in a poor Toledo neighborhood was 6.6% of the poverty
line consumption basket. This is closer to the 5% weight given to rent by the literature –
although it remains an upper bound in the literature, and a lower bound for us. As expected,
welfare ratios increase, and relative welfare ratio differentials fall. In particular, Toledo’s
welfare ratio increases from 0.7 to 0.73, Antwerp’s from 1.13 to 1.17, and Amsterdam’s from
0.93 to 1.00. Toledo’s living standards are now 5% closer to Antwerp’s than in the
calculations without rent data, versus 9.5% with the higher living space estimate. With the
Amsterdam data, the gap narrows from 4% to 1.1%. These results are still meaningful,
considering that the weight of rent has shrunk to essentially the same value imputed by Allen.
If the behavior of rent mirrored exactly that of all other goods, we should see minimal
discrepancies. That the difference in the Toledo–Antwerp comparison is still in the order of
4% speaks to the power of short-tem variation in housing costs to affect living standards.

VI. Conclusion

Housing costs have long been the neglected child of price history. While scholars have been
aware of their absence, the lack of data has mostly precluded any serious analysis of their
importance on estimates of price indices and living standards in the early modern period. Our
rental data on 183 properties of the Cathedral Chapter of Toledo has allowed us to provide a
first look at the cost of housing in a major Spanish city from the late fifteenth century through
the end of the sixteenth. Our various series clearly reflect the exogenous shocks that affected
the city, with population expansion and economic growth resulting in an increase in real
rental rents, while revolts, plagues, tax increases and subsistence crises caused major drops.
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The data also shed light on the differences between the city’s various social groups. In
particular, they show how, in the first half of the sixteenth century, privileged groups were
able to pay the same rates per square metre as working class persons despite living in vastly
superior accommodations. From the 1540s on, they were also able to take advantage of a
renovations scheme that offered a profitable investment opportunity (and likely caused them
to bid up their rents).
When used to modify existing price indices, the data have a detectable, but not
dramatic, impact on the overall behavior of prices. Long-term trends remain unaffected,
while in the short run the indices that include rent can differ from those that do not by up to
3.6% on specific years. The largest impact is felt in the calculation of welfare ratios, which
are indicative of living standards. The cost of rent in Toledo represented at least 9.5% of the
overall expenses of a working class individual –roughly twice as much as assumed by the
previous literature. Welfare ratios therefore fall once rent is added, with an unskilled worker
only earning enough to afford 70% of a subsistence basket. When comparing Toledo’s living
standards with that of two northern European locations for which rent series are also
available, the picture changes substantially. Toledo’s welfare gap with Antwerp and
Amsterdam –both enjoying higher living standards– is reduced by 9.5% and 4% respectively.
Our work also suggests future research directions. The records of several institutional
landowners, both in Spain and across Europe, contain a treasure trove of rent and real estate
transfer data. Our results demonstrate that incorporating housing costs has a large potential
impact on the estimates of relative living standards. The construction of second generation
price indices, and their associated living standards indicators, should therefore be a priority
area for scholars of the early modern period.
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