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Abstract

Vernacular housing in the Andean region embodies long-standing building knowledge,
environmental adaptation, and forms of social organization rooted in rural life. Over recent
decades, these dwellings have undergone visible transformations linked to migration,
changing aspirations, and the growing presence of industrialized construction materials.
Rather than disappearing, vernacular forms have increasingly merged with contempo-
rary solutions, producing hybrid architectural landscapes whose local dynamics are still
insufficiently documented. This study analyzes the material, typological, and functional
transformation of rural housing in Las Lagunas and Quisquinchir, two Indigenous com-
munities located in Saraguro, Loja, Ecuador. A total of 192 houses were recorded through
field observation and a structured digital survey implemented with KoBoCollect. The
information was processed in R using descriptive statistics, contingency tables, chi-square
tests, Cramér’s V, and standardized residual analysis. The findings show that architectural
change in both communities does not occur through a simple replacement of traditional
housing by modern models. Instead, vernacular, hybrid, and modern/eclectic typologies
coexist within the same rural setting, revealing uneven and locally specific processes of
transformation. The clearest differences emerge in construction materiality. Las Lagunas
preserves a stronger presence of traditional wall systems, especially adobe and bahareque,
while Quisquinchir shows a broader incorporation of industrialized materials, particularly
concrete block. Statistical analysis confirmed significant associations between community
and wall material, as well as between typology and wall material, whereas the relationship
between community and architectural typology was comparatively weaker. Functional
changes were also identified through the reduction or reconfiguration of intermediate
spaces such as portals, patios, and corridors, suggesting a gradual shift toward more en-
closed and specialized domestic environments. These results contribute empirical evidence
for understanding architectural hybridization in Indigenous rural territories and support
conservation and planning approaches capable of recognizing continuity, adaptation, and
change within evolving Andean built landscapes.

Keywords: Andean vernacular architecture; architectural hybridization; rural housing;
construction materiality; migration; Saraguro

1. Introduction

Vernacular architecture reflects local construction knowledge, ways of life, and the
long-term relationship between communities and their territories. It is commonly charac-
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terized by the use of locally available materials, inherited building techniques, and spatial
configurations adapted to climatic, productive, and sociocultural conditions [1-3]. The
ICOMOS Charter on the Built Vernacular Heritage recognizes this form of heritage as a
fundamental expression of community culture, environmental connection, and cultural
diversity [4]. In the Andean context, this perspective is particularly relevant because tradi-
tional housing cannot be understood only as an architectural object, but also as part of a
living cultural landscape shaped by everyday practices, territorial relations, and ongoing
processes of change.

In the Ecuadorian Sierra, vernacular houses have historically been built with earthen
construction systems, such as rammed earth, adobe, and bahareque, combined with tile
roofs and intermediate spaces, including portals, patios, and corridors. These elements
are closely associated with domestic, productive, and community activities [5,6]. They
also perform environmental and spatial functions: earthen walls contribute to thermal
regulation, sloped roofs respond to rainfall conditions, and semi-open spaces mediate the
relationship between the dwelling, the family, agricultural work, and the surrounding
landscape. However, in recent decades, migration, globalization, and modernization
have reshaped the rural built environment through the incorporation of industrialized
materials, the adoption of external architectural models, and the reorganization of domestic
space [7-11].

In Latin America, these processes have often been linked to migrant architecture, un-
derstood as a material expression of mobility, aspirations for modernity, social recognition,
and transnational ties [12,13]. Nevertheless, the transformation of rural housing should not
be interpreted solely as a direct consequence of migration. It is part of broader territorial,
economic, material, and symbolic reconfigurations in which housing becomes a visible
indicator of cultural and social change. In Andean Indigenous communities, these dynam-
ics are especially significant because architecture is closely connected to cultural identity,
productive practices, family organization, and territorial belonging [6,14,15]. Vernacu-
lar housing not only serves a residential function but also supports productive practices,
family relationships, and forms of community organization linked to rural life [15]. The
progressive combination of earth-based construction systems with concrete block, brick,
metal roofing, PVC, or zinc has produced hybrid configurations that modify architec-
tural image, construction materiality, spatial organization, and contemporary forms of
dwelling [5,10,14].

These changes are also evident in the functional organization of domestic space. Tradi-
tional rural dwellings frequently integrated residential, productive, and community-related
activities through open or semi-open spaces such as portals, patios, and corridors. In
contrast, many contemporary configurations tend toward more compact, internalized, and
specialized domestic arrangements, including the incorporation of living rooms, enclosed
circulation areas, and the gradual reduction or disappearance of the porch. Although
these processes may express adaptation and cultural resilience, they can also weaken local
knowledge systems associated with the use, maintenance, and reuse of traditional materi-
als [10]. Thus, the coexistence of ancestral techniques and contemporary materials produces
houses that may retain certain bioclimatic and cultural features while transforming their
morphology, spatial logic, and patterns of use [16-19].

In the Saraguro canton, located in Loja province, migration has played an impor-
tant role in the social, economic, and territorial transformation of rural communities,
particularly since the late 1990s, when migration flows to the United States and Europe
intensified [20-22]. Census data indicate that the number of registered migrants in the
canton remained relatively stable between 2010 and 2022, decreasing slightly from 877 cases
in the 2010 Census to 857 in the 2022 Census [23]. This continuity suggests that migration
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remains a relevant component of local dynamics. In this context, mobility should not be
understood only as population displacement, but also as a historical process that affects
social organization, consumption practices, territorial relations, and the transformation of
the rural habitat [11,24,25].

The rural communities of Las Lagunas and Quisquinchir, both located in the Saraguro
canton, offer relevant cases for a comparative reading of Andean rural housing transforma-
tion. They share cultural and territorial conditions associated with the Saraguro Indigenous
context; they show visible differences, especially in construction materiality and in the way
vernacular, hybrid, and modern/eclectic forms coexist. Architecturally, the two communi-
ties include single- and two-story vernacular houses, hybrid configurations, and modern
or eclectic models, reflecting changes in construction practices, residential aspirations, and
forms of social representation [11,26]. These differences reveal a knowledge gap regarding
the specific forms, degrees, and trajectories that architectural hybridization may adopt
within the same cultural territory [27].

Despite growing interest in vernacular architecture under conditions of migration and
cultural change, comparative empirical evidence on nearby rural Indigenous communities
remains limited. Previous studies have often focused on general descriptions of vernacular
heritage, isolated analyses of construction materials, or broad interpretations of migration
and housing. In contrast, this study proposes an integrated reading of rural housing trans-
formation based on three interrelated dimensions: construction materiality, architectural
typology, and the functional organization of domestic space.

This study examines how architectural hybridization is expressed in the rural housing
of Las Lagunas and Quisquinchir through three interrelated dimensions: construction
materials, housing typologies, and domestic spatial functions. Quantitative results are not
treated as ends in themselves, but as evidence for identifying patterns of continuity, transfor-
mation, and local differentiation within the same Indigenous Andean territory. By linking
materiality, typology, and domestic use, the study approaches vernacular architecture as a
living system that adapts, negotiates, and reconfigures itself over time.

Rather than assuming a linear transition from vernacular to modern housing, the
study is guided by the following questions: How are architectural typologies distributed
in Las Lagunas and Quisquinchir? How are predominant wall materials associated with
community and typology? How are domestic spatial functions and intermediate spaces
reconfigured across vernacular, hybrid, and modern/eclectic houses? These questions
support a comparative reading of rural housing transformation and help clarify whether
the observed changes point to replacement, continuity, or architectural hybridization. The
findings aim to support adaptive conservation strategies, rural planning policies, and
community-based heritage approaches that recognize hybrid housing forms as part of
contemporary Andean cultural landscapes.

2. Literature Review
2.1. Vernacular Architecture in the Andean Context as a Cultural and Constructive System

Andean vernacular architecture is rooted in the close relationship between local
materials, inherited construction practices, and the everyday use of territory. In highland
environments, systems such as adobe, rammed earth, and wattle and daub have not only
responded to the availability of nearby resources, but also to the need for thermal regulation,
structural stability, and adaptation to altitude, rainfall, and productive life [1-3]. In rural
Ecuador, the house is therefore more than a residential unit. It is a spatial setting where
family life, agricultural work, livestock-related activities, and community practices often
overlap [6,14].

https://doi.org/10.3390 /buildings16122451


https://doi.org/10.3390/buildings16122451

Buildings 2026, 16, 2451

4 of 26

In the Ecuadorian Andes, bahareque refers to a local wattle-and-daub technique
formed by a timber, cane, or branch framework filled and coated with an earthen mixture.
Its composition varies from one region to another, depending on available resources. In
southern Ecuador, it commonly combines wooden elements, woven cane or branches, mud,
straw, and, in some cases, small stones or vegetal fibers that improve cohesion. Unlike
adobe masonry, bahareque produces lighter walls and has remained common in rural
housing because it uses accessible materials, allows constructive flexibility, and offers
favorable environmental performance. The term cerca de varas refers to a light traditional
enclosure made with vertical or horizontal wooden poles, branches, or canes, usually tied
or interwoven. These enclosures are used to delimit domestic, productive, or animal-related
areas within rural settings.

These construction systems should not be read only as formal or cultural expressions.
They are also practical responses to climate, resource availability, labor organization, and
productive landscapes. Earthen walls, sloped roofs, portals, patios, and corridors help
regulate indoor conditions, organize domestic activities, and mediate the relationship
between the house, the family, agricultural work, and the surrounding territory. For this
reason, Andean rural housing cannot be analyzed as an isolated building. It belongs
to a broader socio-territorial fabric in which constructive, environmental, symbolic, and
productive values are closely connected.

Research on earthen and vernacular heritage has increasingly emphasized the need
to document not only materials but also typological configurations, building knowledge,
spatial practices, and the relationship between architecture and cultural landscapes. From
this perspective, the study of vernacular housing requires moving beyond the description
of individual buildings toward a more integrated reading of material systems, architectural
forms, domestic uses, and territorial transformation processes.

Vernacular architecture is also an expression of cultural identity, since construction
practices, materials, and morphologies reflect historical relationships between communities
and their territories [28]. Rural housing operates as a material support for memory, be-
longing, and social continuity, while also revealing local forms of organization, adaptation,
and appropriation of the environment [15]. Likewise, vernacular building practices can be
understood as knowledge systems shaped by environmental adaptation, intergenerational
transmission, and the local management of available resources [5].

This perspective situates rural housing within the cultural landscape, where symbolic,
functional, environmental, and constructive values converge [29]. Its study must therefore
consider not only physical or material characteristics, but also spatial organization, settle-
ment patterns, links with productive landscapes, and the social practices that structure
everyday life. On this basis, Andean vernacular architecture should be approached as
living heritage. Its continuity does not depend solely on preserving traditional forms,
but also on its capacity to adapt to new social, economic, and territorial conditions. This
interpretation is essential for understanding contemporary processes of architectural trans-
formation and hybridization, in which local construction knowledge does not necessarily
disappear, but may be reworked through contact with contemporary materials, techniques,
and spatial arrangements.

2.2. Migration and Remittances as Drivers of Rural Habitat Transformation

International migration has been widely studied as a socio-territorial phenomenon
with direct and indirect effects on rural habitats in Latin America. It does not involve
only the movement of people. It also brings the circulation of money, social practices,
building references, and residential aspirations that may reshape the materiality, morphol-
ogy, and symbolic meaning of housing [8]. In southern Ecuador, these dynamics have
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influenced territorial relations, ways of life, and rural building practices, favoring the
incorporation of industrialized materials, external architectural models, and new forms of
social representation [9,20].

In Saraguro, this relationship is especially relevant. Data from the Central Bank of
Ecuador show that remittances received in the canton increased substantially between
2010 and 2024, reaching their highest formally recorded level in 2021 [30]. These figures
do not prove a direct causal link between remittances and housing transformation at the
household scale. They do, however, provide a useful context for reading changes in the
rural built environment. Economic flows associated with migration may help explain the
construction of new houses, the replacement or combination of traditional materials with
industrialized systems, and the adoption of architectural references influenced by urban or
transnational models [26].

Codesal has shown that remittances sent from the United States have often been
invested in housing construction in the rural Ecuadorian Sierra, producing visible changes
in domestic spaces and community landscapes [31]. These transformations are not only
linked to increased household income. They are also associated with imaginaries of moder-
nity, social mobility, and recognition shaped by migratory experience [32]. Rural housing
thus becomes a field of negotiation between continuity and change, where construction
decisions express material possibilities as well as cultural and symbolic aspirations [33].

Migration and remittances should therefore not be reduced to economic variables.
They form part of wider socio-territorial dynamics that affect the built environment through
new materials, changing typologies, facade transformations, and the reorganization of
domestic space. Yet these changes do not unfold in the same way everywhere. Even
in nearby rural communities, their intensity and expression may vary according to mi-
gration histories, household resources, family networks, territorial accessibility, access to
industrialized materials, and local forms of community organization.

This variability supports the comparative focus on Las Lagunas and Quisquinchir.
Both communities belong to the Saraguro Indigenous context and share a common cul-
tural and territorial background. Even so, they present different expressions of material,
typological, and functional transformation. Comparing them makes it possible to examine
how migration-related dynamics, construction practices, and territorial conditions are
articulated differently within the same rural Andean landscape.

2.3. Cultural Hybridization and New Architectural Expressions

The concept of cultural hybridization has been used to explain social, material, and
symbolic change in contexts shaped by globalization, mobility, and the circulation of
contemporary imaginaries [34,35]. In architectural studies, it offers a useful lens for reading
rural housing transformation not as the straightforward replacement of traditional forms
by modern ones, but as a recomposition of materials, techniques, spatial arrangements, and
domestic functions.

Architectural hybridization is evident in various ways: adobe or bahareque walls may
coexist with concrete block, brick, or metal roofing; traditional volumes may remain behind
contemporary fagades; and intermediate spaces such as portals, patios, and corridors may
be reduced, enclosed, or redefined. These combinations show that rural housing change
is not limited to construction materiality. It also affects facade composition, roof forms,
opening patterns, spatial organization, and the relationship between the dwelling and the
surrounding rural landscape.

In southern Ecuador, hybrid configurations can be seen in the coexistence of vernacular,
transitional, and modern architectural typologies, as well as in the gradual reorganization of
domestic space [6,11,14]. New architectural expressions may therefore be read as material
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traces of social mobility, aspirations for modernity, territorial belonging, and identity nego-
tiation. They show how rural households incorporate contemporary references without
necessarily abandoning all vernacular construction knowledge or cultural practices.

Recent comparative studies indicate that the transformation of vernacular architecture
may vary considerably between nearby communities, depending on migration dynamics,
access to economic resources, territorial connectivity, availability of industrialized materials,
and local cultural conditions [26,27]. This variability confirms that architectural hybridiza-
tion is contextual rather than uniform. Even within the same cultural territory, materiality,
morphology, and domestic uses may be reconfigured in different ways.

Traditional construction systems such as bahareque therefore do not simply face substi-
tution. They may also be reinterpreted, adapted, or combined with contemporary materials
and technical solutions. Hybridization should not be understood only as heritage loss or
architectural degradation, but also as a situated form of adaptation in which constructive
efficiency, economic accessibility, habitability, and cultural continuity interact [28]. For
architecture and built heritage studies, this approach helps move beyond the opposition
between conservation and modernization, allowing rural housing to be read as a living
field where tradition and change are continually negotiated.

3. Materials and Methods
3.1. Study Design and Study Area

This study followed a quantitative, cross-sectional, and comparative design to examine
rural housing transformation in two Indigenous communities of Saraguro canton, Loja
province, southern Ecuador. The analysis focused on three dimensions: construction
materiality, architectural typology, and the functional organization of domestic space. Field
observation was used to document the current architectural condition of houses in Las
Lagunas and Quisquinchir.

Saraguro canton is located in the southern Ecuadorian Andes and covers approx-
imately 108,488 ha, making it one of the largest cantons in Loja province. Its cantonal
capital lies at an average altitude of 2550 m above sea level, a condition that influences local
climate, ecosystems, settlement patterns, and traditional forms of land occupation [36]. The
territory is predominantly rural and is characterized by a strong Indigenous cultural pres-
ence, mountainous topography, temperate highland conditions, and dispersed settlements
linked to agriculture and livestock activities. These territorial conditions have historically
shaped the spatial organization, construction systems, and materiality of rural housing.

Las Lagunas and Quisquinchir were selected because both belong to the Saraguro
Indigenous context and share similar cultural and territorial conditions, while also showing
visible differences in housing transformation. In line with recent studies on Andean
vernacular architecture, such as the work developed by Sdez and Canziani in the Sondondo
Valley [37], this research recognizes the value of combining architectural observation,
territorial reading, and attention to the everyday practices of inhabitants. This approach
is relevant because vernacular architecture is a form of living heritage whose meaning is
shaped not only by form and materiality, but also by daily experience, productive dynamics,
and community relationships.

Figure 1 shows the geographic location of the study area and the position of Las
Lagunas and Quisquinchir within Saraguro canton.

Architecturally, the two settlements include vernacular, hybrid, and modern/eclectic
housing configurations, allowing for a comparative reading of material, typological, and
functional change within the same cultural landscape. Their selection also responds to the
relevance of migration and remittance dynamics in Saraguro, which have influenced the
transformation of the rural built environment over recent decades [11,24]. Las Lagunas
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shows a stronger persistence of traditional construction systems and rural spatial con-
figurations, particularly in relation to earthen materials and semi-open domestic spaces.
Quisquinchir, by contrast, presents a more visible incorporation of industrialized materials
and contemporary architectural expressions. Although both communities remain closely
linked to agricultural activities and Saraguro cultural traditions, their housing trajectories
reveal different degrees of continuity, adaptation, and hybridization.
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Figure 1. Location of the study area: communities of Quisquinchir and Las Lagunas, Saraguro canton,
Loja province, Ecuador.

The study area forms part of a network of nearby rural communities, including Tu-
calata, Vervenas, Pasabén, Puente Chico, Namarin, Tuncarta, Tambopamba, Ofiacapac,
Gulacpamba, Gunudel, Las Lagunas, Ilincho, Yucucapac, and Quisquinchir [36]. These set-
tlements follow a dispersed pattern in which rural architecture is integrated into productive
landscapes of short-cycle crops and grazing areas.

3.2. Description of the Sample

According to the 2022 Population and Housing Census, Saraguro canton has
29,111 inhabitants distributed over an area of 1084.88 km?, resulting in a population den-
sity of nearly 27 inhabitants/km? [23]. This low-density condition is consistent with the
rural and dispersed settlement structure of the canton. For the two communities analyzed
in this study, the census data used for sample estimation refer to housing units rather
than population size: Las Lagunas records 201 housing units, while Quisquinchir records
281 [23]. These figures define the study universe in each community and provide the basis
for estimating the sample size.

To determine the number of housing units included in the analysis, data from the most
recent Population and Housing Census published by the National Institute of Statistics and
Censuses (INEC) [23] were used. Based on these records, the sample size was estimated
using the finite population formula, which is appropriate when the total number of units in
the study universe is known. The parameter p = 0.5 was adopted as a conservative criterion
because it maximizes sample variability when the expected distribution of the analyzed
categories is unknown.

The sample size was calculated using the finite population formula shown in
Equation (1):

(N-2%-p-q)

T EN-D+22p0)

1)
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where 7 is the required sample size, N is the finite population of housing units, Z is the
value associated with the selected confidence level, p is the expected proportion, =1 —p,
and E is the accepted margin of error. In this study, Z was set at 1.645, corresponding to
a 90% confidence level; p was set at 0.5 as a conservative criterion to maximize sample
variability; g corresponded to 0.5; and E was set at 0.064, equivalent to a 6.4% margin
of error.

Based on this calculation, the estimated sample size was 91 housing units for Las
Lagunas (N = 201) and 104 for Quisquinchir (N = 281). During fieldwork, 92 housing
units were surveyed in Las Lagunas and 100 in Quisquinchir, resulting in a final dataset
of 192 observation units. Although the final number of records differed slightly from
the estimated sample size, the dataset was considered suitable for comparative analysis
because it captured the main material, typological, and functional characteristics of rural
housing in both communities.

Housing units were selected through a field-based, non-probabilistic sampling proce-
dure guided by territorial coverage within the settlement areas of each community. During
fieldwork, the research team followed the main internal roads and accessible secondary
paths in Las Lagunas and Quisquinchir, recording eligible houses that met the inclusion
criteria and ensuring spatial dispersion across each settlement. Although the procedure
was not random, it was designed to avoid concentrating observations in a single sector
and to capture the diversity of housing conditions present in the study area. This strategy
was adopted because of the dispersed rural settlement pattern, the absence of a detailed
georeferenced housing list at the time of fieldwork, and the practical conditions of access
within the territory.

The study included only houses located within the settlement areas defined for each
community. Buildings used exclusively for storage, livestock, or other non-residential
purposes were excluded, as were unfinished structures under construction during the field
survey. Each house was treated as an independent unit of observation. This delimitation
helped maintain comparability between cases, reduce possible bias from non-residential
or unfinished buildings, and focus the analysis on inhabited or functionally recognizable
houses within the rural landscape of both communities.

3.3. Data Collection Instrument

Data were collected using a structured digital survey designed to document rural
housing transformation in the study area. The instrument was implemented in KoBoCollect,
which made it possible to record, store, and organize georeferenced field information
systematically during the architectural survey.

The survey was organized around three analytical dimensions: construction material-
ity, architectural typology, and the functional organization of domestic space. It recorded
predominant wall materials, roof systems, number of floors, housing typology, visible
transformation features, domestic uses, productive spaces, and intermediate spaces such as
portals, patios, corridors, and semi-open transitional areas. Field notes also included obser-
vations on facade composition, volumetric changes, enclosure systems, and the relationship
between the house and nearby productive areas (Table 1).

The instrument combined categorical variables, descriptive architectural observations,
and photographic records. This structure allowed the study to capture quantitative in-
formation on material and typological distribution, while also documenting architectural
features related to hybridization, spatial adaptation, and vernacular continuity.

The use of KoBoCollect helped standardize the field records and reduce inconsistencies
during data collection. At the same time, the instrument allowed architectural observation
to be combined with territorial reading and attention to everyday spatial practices, in line
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with recent approaches to Andean vernacular architecture and earthen heritage studies [37].
This point is relevant because vernacular housing is a form of living heritage whose
meaning is shaped not only by materials and forms, but also by productive dynamics,
cultural practices, and socioterritorial relationships.

Table 1. Main variables used in the field survey and statistical analysis.

Dimension Variable Categories Used in the Analysis
Territorial Community Las Lagunas; Quisquinchir
Typological Architectural typology T1; T2; T3; T4; T5

Adobe; bahareque; concrete block;
brick; other materials

Residential; productive;
community; complementary
Portal; patio; corridor; interior
Spatial Intermediate elements open areas or similar

semi-open spaces

Constructive Predominant wall material

Functional Use of domestic space

Note: All variables were treated as nominal categorical variables. Architectural typologies were coded as
follows: T1 = single-story vernacular house; T2 = two-story vernacular house; T3 = single-story hybrid house;
T4 = two-story hybrid house; T5 = modern or eclectic house.

Before the field survey, the instrument was reviewed and adjusted through preliminary
visits and pilot observations. This step helped verify the clarity of the categories, the
consistency of the architectural records, and the applicability of the variables under real
field conditions.

3.4. Procedure for Data Collection, Cleaning, and Coding

Fieldwork was conducted through direct observation of houses and the systematic
recording of architectural variables using a mobile survey. The procedure included identi-
fying the constructive, typological, and functional characteristics of each observation unit,
taking photographic records, and validating the information on site. Once fieldwork was
completed, the data were exported from KoBoToolbox in spreadsheet format and used as
the basis for subsequent processing and statistical analysis.

Before the analysis, the database underwent a process of cleaning, refinement, and
coding. Response consistency was reviewed, incomplete or duplicate records were checked,
and the categories used to describe materials, typologies, and spatial functions were
standardized. Typological descriptions were grouped into five categories: T1, single-
story vernacular house; T2, two-story vernacular house; T3, single-story hybrid house; T4,
two-story hybrid house; and T5, modern or eclectic house [11].

Predominant wall materials were coded as nominal categorical variables, including
adobe, bahareque, concrete block, brick, and other materials. Variables related to the
functional organization of domestic space were also grouped into comparable categories
to identify patterns of residential, productive, community, and complementary use. All
variables included in the analysis were treated as nominal categorical variables, which
facilitated the standardization of qualitative observations and supported the comparative
and associative analyses.

This classification procedure made it possible to read rural architecture as a set of
relationships between form, function, materiality, and territory. Coding the variables not
only supported the statistical treatment of the data but also helped identify patterns of
continuity, transformation, and architectural hybridization in rural contexts [38]. Together,
these steps strengthened the internal consistency of the database and prepared it for the
subsequent statistical analysis.
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It is important to clarify that the field survey recorded the architectural condition of
each house at the time of observation. For this reason, the classification does not always
distinguish between transformations made to pre-existing vernacular buildings and newly
built houses that reproduce, reinterpret, or replace vernacular patterns. The survey also did
not systematically record whether the interventions were designed by professionals, carried
out by local builders, or developed through self-construction. These aspects are considered
in the interpretation of the results and are acknowledged as limitations of the study.

3.5. Statistical Analysis in R

Data processing and analysis were conducted in R, version 4.3.1, using the RStudio
environment, version 2023.09.1. The tidyverse package, version 2.0.0, was used for data
manipulation, transformation, and visualization. The readxl package, version 1.4.3, was
used to import the spreadsheets, and janitor, version 2.2.0, was used to clean and standard-
ize variable names. The DescTools package was used to calculate Cramér’s V as a measure
of association strength between categorical variables.

Descriptive analyses were first conducted to examine the distribution of architectural
typologies, predominant wall materials, and domestic spatial functions recorded in the
surveyed houses. These analyses produced absolute and relative frequencies and allowed
comparisons of construction materiality, architectural morphology, and spatial organization
between Las Lagunas and Quisquinchir.

Contingency tables were then created to explore associations between nominal cate-
gorical variables, particularly community, architectural typology, and predominant wall
material. Chi-square tests of independence (x?) were applied because of the categorical
nature of the data. Three associations were analyzed: community x architectural typol-
ogy, community x predominant wall material, and architectural typology x predominant
wall material.

To complement statistical significance, Cramér’s V was calculated to estimate the
magnitude of association between variables. Standardized residuals from the contingency
tables were also examined to identify which combinations of categories contributed most
strongly to the observed associations. This made it possible to detect, for example, the
overrepresentation of certain typologies in each community and the association between
specific wall materials and architectural configurations.

Overall, this analytical strategy identified not only whether the associations were sta-
tistically significant, but also their strength and direction within the process of architectural
hybridization. The statistical analysis therefore provided empirical evidence for inter-
preting the relationships between community, construction materiality, and architectural
typology in the rural landscape of Saraguro.

4. Results
4.1. Distribution of Housing Types by Community

Table 2 presents the distribution of housing typologies identified in the sample, in-
cluding the number of observations, relative percentages, and 95% confidence intervals for
each category in Las Lagunas and Quisquinchir.

To account for sampling uncertainty, 95% confidence intervals were calculated for the
proportion of each typology within each community using Wilson intervals for binomial
proportions. These intervals provide a more cautious reading of the differences between set-
tlements and complement the descriptive percentages and chi-square association analysis.

The percentages in Table 2 do more than describe the number of houses in each cat-
egory. They help identify different degrees of vernacular persistence, hybridization, and
architectural transformation within each community. The updated distribution shows
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that both Las Lagunas and Quisquinchir contain vernacular, hybrid, and modern/eclectic
houses, without a complete dominance of a single typological group. Las Lagunas presents
a slightly higher proportion of T5 houses and a notable presence of T2 vernacular houses,
while Quisquinchir shows a relatively higher proportion of T1 and T5 houses. These dif-
ferences suggest overlapping trajectories of change rather than a simple contrast between
a vernacular community and a modernized one. Contextual factors such as settlement
accessibility, availability of industrialized materials, migration-related investment, prox-
imity to urban services, and local construction practices may help explain these patterns.
However, these factors should be interpreted as contextual conditions rather than direct
causal variables, since household-level socioeconomic and construction-history data were
not collected.

Table 2. Distribution of architectural typologies in Las Lagunas and Quisquinchir (frequencies,
percentages, and 95% Wilson confidence intervals).

T1: Vernacular 1F 18 (19.8%) 27 (27%) 12.9-29.1 19.3-36.4 45 (23.6%)
T2: Vernacular 2F 22 (24.2%) 10 (10%) 16.5-33.9 5.5-17.4 32 (16.8%)
T3: Hybrid 1F 11 (12.1%) 18 (18%) 6.9-20.4 11.7-26.7 29 (15.2%)
T4: Hybrid 2F 12 (13.2%) 16 (16%) 7.7-21.6 10.1-24.4 28 (14.7%)
T5: Modern/Eclectic 28 (30.8%) 29 (29%) 22.2-40.9 21-385 57 (29.8%)

Note: Percentages were calculated within each community. Confidence intervals correspond to 95% Wilson
intervals for binomial proportions.

In Las Lagunas, the most frequent typology is T5, with 28 cases (30.8% of the commu-
nity sample), followed by T2 with 22 cases (24.2%) and T1 with 18 cases (19.8%). Hybrid
configurations are also present, although with lower frequencies: T3 accounts for 11 cases
(12.1%) and T4 for 12 cases (13.2%). This distribution suggests a heterogeneous typological
landscape in which vernacular, hybrid, and modern/eclectic configurations coexist rather
than following a single dominant pattern.

In Quisquinchir, T5 is also the most frequent category, with 29 cases (29.0%), closely
followed by T1 with 27 cases (27.0%). Hybrid typologies remain relevant, particularly
T3 with 18 cases (18.0%) and T4 with 16 cases (16.0%), while T2 represents 10 cases
(10.0%). This distribution indicates that contemporary architectural expressions are im-
portant in Quisquinchir, but they coexist with a substantial presence of vernacular and
hybrid configurations.

At the overall scale, the sample shows a heterogeneous typological composition. T5 is
the most frequent category, with 57 cases (29.8%), followed by T1 with 45 cases (23.6%),
T2 with 32 cases (16.8%), T3 with 29 cases (15.2%), and T4 with 28 cases (14.7%). This
distribution confirms that the analyzed rural habitat does not conform to a homogeneous
architectural structure. Instead, vernacular, hybrid, and modern/eclectic configurations
overlap within the same territorial context.

From an architectural perspective, these typologies should not be interpreted only
as statistical categories, but also as indicators of different degrees of transformation. T1
and T2 preserve many of the characteristics associated with vernacular rural housing,
including compact volumes, sloped roofs, limited openings, and stronger relationships
with semi-open spaces such as portals and patios. T3 and T4 represent intermediate
configurations in which vernacular spatial patterns coexist with newer materials, finishes,
and facade arrangements. T5, in contrast, reflects a greater incorporation of contemporary
or eclectic architectural languages, more urban facade compositions, and a wider use
of industrialized materials. The typological distribution, therefore, provides insight not
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only into the frequency of housing categories but also into the architectural intensity and
diversity of transformation processes within each community.

4.2. Constructive Materiality and Typological Associations

The distribution of predominant wall materials shows a clear contrast between the
two communities. As shown in Figure 2, Las Lagunas retains a stronger presence of
traditional wall systems, especially adobe and bahareque. This pattern suggests the contin-
ued relevance of earthen and locally rooted construction practices within the community.
Quisquinchir, by contrast, shows a greater incorporation of industrialized materials, partic-
ularly concrete block, indicating a more visible shift in construction materiality.

39 39
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Figure 2. Distribution of predominant wall materials by community.

Although adobe and bahareque remain present in Quisquinchir, their proportion is
lower than in Las Lagunas, where traditional materials continue to dominate the built
landscape. Brick and other materials appear less frequently in both communities, although
their presence is slightly more visible in Quisquinchir. Overall, the material distribution
suggests differentiated trajectories of construction change within the same cultural and
territorial context.

Figure 2, therefore, points to materiality as one of the clearest dimensions of differen-
tiation between the two settlements. Las Lagunas maintains a construction profile more
closely linked to earthen systems and traditional frameworks, whereas Quisquinchir shows
a stronger presence of contemporary materials, especially concrete block.

To further examine how architectural form relates to construction materiality, the
association between housing typology and predominant wall material was analyzed. The
results are shown in Figure 3.
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Figure 3. Association between architectural typology and predominant wall material. Values indicate
the absolute number of houses recorded for each typology—material combination.

Figure 3 shows that the relationship between typology and materiality is not uniform
across the sample. Vernacular typologies are more closely associated with traditional
materials, particularly adobe and bahareque, whereas modern/eclectic houses show a
stronger presence of industrialized materials, especially concrete block. Hybrid typologies
occupy an intermediate position, combining traditional and contemporary materials in
different proportions. This pattern supports the interpretation that architectural transfor-
mation occurs through material recomposition rather than through a simple replacement
of one construction system by another.

These patterns suggest that architectural transformation in the study area does not oc-
cur through a homogeneous substitution of traditional systems by industrialized materials.
Instead, different forms of material recomposition emerge according to each typological
configuration, producing overlapping vernacular, hybrid, and contemporary expressions
within the rural landscape.

Table 3 summarizes the chi-square tests of independence and the corresponding
Cramér’s V coefficients used to evaluate the associations between community, architectural
typology, and predominant wall material.

Table 3. Association tests between community, architectural typology, and predominant wall material.

Association Chi_Square df p_Value Cramers_V
Community x Typology 8.17 4 0.085 0.207
Community x Wall material 40.95 4 <0.001 0.463
Typology x Wall material 122.75 16 <0.001 0.401
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The interpretation of these results requires distinguishing between statistical signifi-
cance and strength of association. The p-values obtained from the chi-square tests indicate
whether the observed distributions differ from those expected under the assumption of
independence. Consequently, the low p-values reported in Table 3 suggest that the rela-
tionships between the analyzed variables are unlikely to result from random variation
alone. However, p-values do not indicate the intensity of the relationship. For this reason,
Cramér’s V was used as an effect-size measure to estimate the magnitude of association
between categorical variables.

The association between community and architectural typology was not statistically
significant at the 0.05 level, x2(4) = 8.17, p = 0.085, with a weak-to-moderate effect size
according to Cramér’s V (V = 0.207). This result suggests that housing typologies are
not distributed in a sharply differentiated way between Las Lagunas and Quisquinchir.
In practical terms, both communities contain vernacular, hybrid, and modern/eclectic
configurations, indicating that typological transformation operates through overlapping
patterns rather than through a clear community-based division.

The association between community and predominant wall material was statistically
significant, x?(4) = 40.95, p < 0.001, with a moderate effect size according to Cramér’s V
(V =0.463). This result indicates that construction materiality is more clearly differentiated
by community than architectural typology. Las Lagunas is more closely linked to traditional
wall systems, especially adobe and bahareque, whereas Quisquinchir shows a stronger
association with concrete block. Material transformation therefore appears as one of the
most visible dimensions of architectural change in the study area.

The relationship between architectural typology and predominant wall material was
also statistically significant, x?(16) = 122.75, p < 0.001, with a moderate effect size according
to Cramér’s V (V = 0.401). This indicates that material choices are meaningfully related
to architectural form, although the relationship is not absolute. Vernacular typologies
tend to be associated with adobe and bahareque, while modern/eclectic houses show a
stronger presence of industrialized materials, particularly concrete block. Hybrid typologies
occupy an intermediate position, confirming that architectural transformation involves
material recomposition rather than a direct correspondence between one material and one
typological category.

The different magnitudes of Cramér’s V also have practical architectural implica-
tions. The weak-to-moderate association between community and typology (V = 0.207)
suggests that housing types are distributed in a relatively overlapping way between Las
Lagunas and Quisquinchir. By contrast, the stronger association between community and
predominant wall material (V = 0.463) indicates that material transformation is more clearly
differentiated between the two settlements. Likewise, the association between typology
and wall material (V = 0.401) demonstrates that material choices are meaningfully related
to architectural form, although hybrid configurations prevent a strict one-to-one correspon-
dence between material and typology. Overall, these effect sizes support the interpretation
that architectural transformation in Saraguro is expressed more clearly through changes in
construction materiality than through typological differentiation alone.

To interpret the chi-square tests more clearly, Table 4 presents the main standardized
residuals contributing to the observed associations. Positive residuals indicate category
combinations that occur more frequently than expected under the assumption of indepen-
dence. Values greater than approximately 12| were considered relevant contributors to
the association.
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Table 4. Key standardized residuals contributing to the observed associations.

Association Category_Combination Standardized_Residual = Interpretation
Community x Typology Las Lagunas x T2: Vernacular 2F 2.62 Overrepresented
Community x Material Quisquinchir x Bahareque 2.44 Overrepresented
Community x Material Las Lagunas x Brick 4.83 Overrepresented
Community x Material Quisquinchir x Concrete Block 4.63 Overrepresented

Typology x Material T1: Vernacular 1F x Adobe 4.78 Overrepresented
Typology x Material T2: Vernacular 2F x Adobe 453 Overrepresented
Typology x Material T1: Vernacular 1F x Bahareque 423 Overrepresented
Typology x Material T3: Hybrid 1F x Brick 2.07 Overrepresented
Typology x Material T4: Hybrid 2F x Brick 2.21 Overrepresented
Typology x Material T5: Modern/Eclectic x Brick 2.96 Overrepresented
Typology x Material T5: Modern/Eclectic x Concrete Block 5.35 Overrepresented

The standardized residuals clarify the specific combinations that contribute most
strongly to the observed associations. Within the community—typology relationship, Las
Lagunas shows an overrepresentation of T2 vernacular two-story houses. In the community—
material relationship, concrete block is overrepresented in Quisquinchir, while brick is
overrepresented in Las Lagunas. Bahareque also shows a positive residual in Quisquinchir,
indicating a frequency higher than expected under independence, despite the broader
importance of traditional materials in Las Lagunas. At the typology—material level, T1
and T2 are strongly associated with adobe, T1 is also associated with bahareque, and
T5 is overrepresented in both brick and concrete block. These results indicate that the
clearest differentiation lies in the relationship between material systems and architectural
typologies, rather than in a simple community-based division of housing types.

These patterns reinforce the interpretation that architectural hybridization is expressed
through the differentiated relationship between construction materiality and architectural
form. In practical terms, the effect sizes and residuals suggest that material transformation
is the clearest dimension of change between the two communities, while typological
transformation appears more gradual and overlapping. Las Lagunas can therefore be
interpreted as a setting where traditional construction systems remain important, whereas
Quisquinchir shows a stronger shift toward industrialized materials, especially concrete
block, without implying the disappearance of vernacular or hybrid housing forms.

4.3. Functional Organization and Spatial Transformation

To examine the functional dimension of rural housing, domestic uses were analyzed
by community and architectural typology. The categories included residential, productive,
community, and complementary uses, as well as the presence of intermediate spaces such
as portals, patios, corridors, and interior open areas.

The results show that functional transformation is related to both typological and
material change, although not through a simple loss of productive use. In both communi-
ties, productive functions remain present across several housing types, but their spatial
expression varies. Vernacular typologies tend to maintain a stronger connection with semi-
open areas, especially portals, patios, and corridors that support domestic and agricultural
activities. Hybrid typologies show a more transitional condition, in which some of these
spaces remain but may be reduced, enclosed, or redefined. In modern/eclectic houses,
domestic functions tend to become more internalized and spatially specialized, with a
weaker direct connection to traditional intermediate spaces.
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These patterns suggest that architectural hybridization is not limited to changes in wall
materials or fagade composition. It also involves a reorganization of domestic space, where
the relationship between housing, productive activities, and the rural landscape is gradually
reworked. To provide empirical support for this interpretation, Table 5 summarizes the
distribution of domestic spatial functions by community and architectural typology.

Table 5. Distribution of domestic spatial functions by community and architectural typology.

Community Typology  Total Residential Productive Community_Use Complementary Intermediate_Spaces
Las Lagunas T1 18 17 (94.4%) 18 (100%) 0 (0%) 1 (5.6%) 9 (50%)
Las Lagunas T2 22 21 (95.5%) 21 (95.5%) 0 (0%) 0 (0%) 11 (50%)
Las Lagunas T3 11 11 (100%) 10 (90.9%) 0 (0%) 0 (0%) 3 (27.3%)
Las Lagunas T4 12 12 (100%) 12 (100%) 0 (0%) 0 (0%) 5 (41.7%)
Las Lagunas T5 28 27 (96.4%) 27 (96.4%) 0 (0%) 1 (3.6%) 8 (28.6%)
Quisquinchir T1 27 14 (51.9%) 25 (92.6%) 0 (0%) 11 (40.7%) 16 (59.3%)
Quisquinchir T2 10 8 (80%) 10 (100%) 0 (0%) 2 (20%) 6 (60%)
Quisquinchir T3 18 15 (83.3%) 18 (100%) 0 (0%) 3 (16.7%) 8 (44.4%)
Quisquinchir T4 16 14 (87.5%) 16 (100%) 0 (0%) 2 (12.5%) 8 (50%)
Quisquinchir T5 29 25 (86.2%) 29 (100%) 0 (0%) 4 (13.8%) 10 (34.5%)

Note: Percentages were calculated within each architectural typology and community. Residential use was
identified from the current use of the dwelling. Productive use was identified from the presence of productive
spaces associated with the house. Community use was not recorded in the selected cases. Complementary use
includes non-residential, vacant, or alternative uses recorded in the survey. Intermediate spaces include portals,
soportal areas, patios, corridors, or similar semi-open spaces identified in the housing description. Categories are
not mutually exclusive; a dwelling may simultaneously present residential and productive functions.

The distribution shown in Table 5 indicates that productive functions remain im-
portant across most typologies in both communities. However, the way these functions
are spatially organized varies according to community and housing type. Las Lagunas
shows a consistently high residential and productive character across all typologies, while
Quisquinchir presents greater functional differentiation, especially through the presence
of complementary uses and variations in residential use. Intermediate spaces also remain
relevant in both communities, although their frequency varies between vernacular, hybrid,
and modern/eclectic houses. These findings support the interpretation that functional
transformation is expressed less as the disappearance of productive activity and more as
the reconfiguration of domestic space and its relationship with semi-open areas.

4.4. Modalities of Architectural Transformation and Hybridization

The results allow different modalities of architectural transformation and hybridization
to be identified in the surveyed houses. These changes do not follow a linear replacement
of vernacular architecture by contemporary models. Rather, they reveal gradual forms of
material, formal, and functional recomposition. In this sense, the hybrid houses recorded
in Las Lagunas and Quisquinchir can be read as intermediate configurations, where certain
vernacular spatial and constructive logics persist while new materials, techniques, and
architectural languages are incorporated.

As illustrated in Figure 4, architectural transformation is expressed through changes
in materiality, formal composition, and the relationship between the dwelling and its
surroundings. Vernacular houses preserve characteristics commonly associated with tra-
ditional rural architecture, including earth-based materials, sloped roofs, compact pro-
portions, reduced openings, and a stronger integration with the rural landscape. Hybrid
houses, by contrast, incorporate industrialized materials, contemporary finishes, modified
fagade proportions, and formal expressions closer to urban residential models.
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Figure 4. Comparative visual reading of vernacular and hybrid houses in the studied communities:
(a) vernacular house in Las Lagunas, with earth-based wall materials, compact volume, sloped
roof, and semi-open transitional space; (b) hybrid house in Las Lagunas, showing partial material
replacement and changes in facade composition; (c) vernacular house in Quisquinchir, with tradi-
tional volumetry and roof form; and (d) hybrid or modernized house in Quisquinchir, showing
industrialized materials, modified openings, and a more urban fagade expression.

The first modality corresponds to the partial preservation of traditional architectural
forms together with the replacement of original materials. In these cases, the house retains
vernacular features such as general volumetry, scale, sloped roofs, or basic facade arrange-
ment, while incorporating contemporary materials that modify its constructive expression
and visual presence within the landscape.

A second modality appears in the coexistence of vernacular and contemporary ma-
terials within the same building. Adobe, bahareque, tile, or stone may appear alongside
concrete block, brick, metal, glass, industrial cladding, or contemporary roofing systems.
This condition reflects a gradual process of transformation in which traditional construction
systems do not disappear completely, but are incorporated into new technical, economic,
and aesthetic arrangements.

As shown in Figure 5, a third modality is associated with the incorporation of con-
temporary formal languages that modify the traditional spatial organization of housing.
In these cases, material continuity does not necessarily imply typological continuity, since
some vernacular elements may remain within more urban, eclectic, or non-local archi-
tectural configurations. This condition can be observed in houses with complex roof
geometries, volumetric additions, more enclosed fagades, or compositions associated with
new residential imaginaries.

The visual evidence also reveals changes in the use of domestic space. In vernacular
configurations, semi-open spaces such as portals, patios, porches, and corridors support
transition, climatic regulation, and domestic, productive, or community activities. In
hybrid typologies, these spaces may be reduced, enclosed, or redefined, favoring a more
internalized organization of domestic life and a less direct relationship between the dwelling
and its immediate productive environment.
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Figure 5. Architectural features of hybrid housing identified in the study area. (A) One-story hybrid
houses show the coexistence of traditional roof systems, industrialized wall materials, exposed timber
elements, semi-open transitional spaces, and direct relationships with the agricultural landscape.
(B) Two-story hybrid houses show volumetric expansion, balcony incorporation, larger openings,
contemporary finishes, material hybridization, and the transformation of traditional spatial elements.

To avoid treating the photographs as merely illustrative material, Figures 4 and 5 were
interpreted through a systematic visual reading of hybridization features. These included
wall material, roof form, fagade composition, opening configuration, volumetric additions,
and the presence or absence of intermediate spaces. This visual analysis complements the
statistical results by showing how material and typological transformations become visible
in the architectural image of rural housing.

Overall, these modalities show that rural housing transformation is not limited to
formal or constructive modifications. It also involves changes in dwelling practices and in
the spatial relationship between housing, family, and territory. Rural houses increasingly
incorporate residential and representative functions, while their connection with productive
activities is reorganized through new spatial arrangements. Consequently, the coexistence
of vernacular, hybrid, and modern typologies can be interpreted as the expression of
architectural imaginaries in tension, where traditional models, contemporary aspirations,
and external influences are negotiated within the built environment.

5. Discussion
5.1. Cultural, Material, and Morphological Hybridization of Vernacular Housing

The transformation of rural housing in Saraguro can be interpreted as part of a broader
process of architectural hybridization in Andean vernacular contexts. Rather than present-
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ing vernacular architecture as a fixed repertoire of traditional forms, the results show it
as a dynamic cultural, constructive, and spatial system, where material, typological, and
functional configurations are reshaped in response to social, economic, environmental,
and territorial change [3,39]. This reading is consistent with the ICOMOS perspective,
which recognizes the adaptive character of built vernacular heritage while also warning
of its vulnerability to cultural, economic, and architectural homogenization [4]. From this
viewpoint, the material and typological modifications identified in the study should not be
read only as signs of construction modernization, but also as evidence of broader changes
in ways of living, the transmission of building knowledge, and the relationship between
community, housing, and territory.

The concept of architectural hybridization is useful for understanding the coexistence
of vernacular and contemporary elements in the study area. This process does not involve
a direct substitution of traditional materials, techniques, or forms. It is better understood as
a recomposition in which construction components, morphologies, and spatial functions
are articulated differently according to the social, economic, and cultural conditions of
each community. Architectural change can therefore be read as a tension between cultural
continuity and contemporary adaptation, in line with approaches that understand vernacu-
lar architecture as a material expression of local knowledge systems and environmental
adaptation [5,28,34,40].

The distribution of typologies in Las Lagunas and Quisquinchir reveals overlap-
ping trajectories within the same territorial and cultural context. In both communities,
vernacular, hybrid, and modern/eclectic housing forms coexist, which suggests that ar-
chitectural transformation does not follow a simple sequence from traditional to modern
types. Las Lagunas presents a heterogeneous architectural landscape in which vernacular
and modern/eclectic houses appear alongside hybrid configurations. Quisquinchir shows
a similar coexistence, although material evidence indicates a stronger incorporation of
industrialized construction systems. This pattern points to a gradual transformation, where
traditional elements persist while new construction solutions and architectural languages
are progressively introduced.

Both communities therefore express architectural hybridization, but not through
identical trajectories. The evidence suggests that typological transformation is relatively
overlapping, while material transformation is more clearly differentiated between settle-
ments. Las Lagunas retains a stronger connection with traditional construction systems,
whereas Quisquinchir shows a more visible shift toward industrialized materials, especially
concrete block. This confirms that hybridization is not a uniform process, but a situated one,
shaped by the social, economic, territorial, and constructive dynamics of each community.
From a heritage perspective, this reading shifts the interpretation of hybridization from loss
toward a more complex understanding of adaptive continuity. At the same time, it warns
that the accelerated incorporation of contemporary materials and models may weaken
the transmission of local construction knowledge if these changes are not accompanied by
conservation strategies and territorial planning sensitive to the cultural context.

5.2. Migration, Materiality, and Reconfiguration of Rural Housing

The observed patterns suggest that migration, modernization, and territorial mobility
provide a useful framework for interpreting the transformation of rural housing in Saraguro.
The incorporation of industrialized materials, such as brick, concrete block, and metal
roofing, cannot be explained only through technical or construction-related criteria. It is
also linked to broader processes of economic change, the circulation of external architectural
references, and shifting residential aspirations. In this context, rural housing acquires both
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material and symbolic value, expressing expectations of social mobility, modernity, and
community recognition.

This reading is closely related to the concept of “migrant architecture,” since houses
shaped by mobility processes can function as spaces of belonging, distinction, and identity
negotiation. Boccagni and Pérez Murcia [41] argue that remittance houses in Ecuador are
not merely real estate investments, but places where migrants negotiate their connection
with their place of origin, social position, and possible return projects. From this angle,
the incorporation of industrialized materials, urban fagades, and architectural references
foreign to the rural landscape can be interpreted as the material expression of progress,
migratory success, and economic consolidation.

However, the results of this study do not establish a direct causal relationship between
migration, remittances, and architectural transformation at the household scale, since
individual socioeconomic variables were not collected for each dwelling. Even so, the
material and typological patterns identified in the survey are consistent with processes
documented in the literature on rural migration, remittances, and built-environment change.
Migration therefore works here as a contextual explanatory framework that helps interpret
the presence of new materialities, architectural languages, and forms of social representation
in the studied communities.

Territorial planning instruments also recognize progressive changes in the rural land-
scape associated with productive, housing, and territorial dynamics [36]. This supports
the interpretation of housing as an indicator of broader territorial change, particularly in
contexts where traditional construction practices coexist with new forms of land occupation
and domestic spatial representation.

The differences observed between Quisquinchir and Las Lagunas can be interpreted
through the interaction of socioeconomic, territorial, and cultural factors that influence
the rhythms and modalities of architectural change. In the Saraguro canton, census data
indicate sustained migratory dynamics in recent decades, characterized by mobility toward
national and international urban centers, which has contributed to new economic and
territorial relationships affecting construction practices [23]. These processes are reinforced
by factors such as accessibility, integration into economic networks, and connections with
urban centers, all of which influence the speed and form of rural habitat transformation [42].

This helps explain why, despite sharing the same cultural context, both communities
exhibit different trajectories of change. Quisquinchir shows a stronger incorporation of
industrialized materials and contemporary architectural expressions, whereas Las Lagunas
retains a closer relationship with traditional construction systems and a broader coexistence
of vernacular, hybrid, and modern configurations. This diversity suggests a transitional
condition in which vernacular forms do not disappear abruptly, but instead interact with
new material, spatial, and symbolic arrangements.

This interpretation is consistent with ethnographic studies on the Saraguro population,
which indicate that constant mobility between rural and urban areas generates gradual
adaptations in life patterns, productive strategies, and ways of inhabiting space [24]. At the
same time, the persistence of cultural elements such as language, clothing, and community
practices suggests that these transformations do not necessarily imply a loss of identity, but
rather a situated process of cultural reconfiguration [43].

The symbolic dimension of housing is therefore especially relevant in migratory
contexts, where building, expanding, or renovating a house can operate as a marker of
status, social mobility, and community differentiation. Architecture becomes a material
expression of cultural aspirations and identity negotiation, in which globalized architectural
languages may be incorporated without implying an absolute rupture with traditional ways
of life [34,40]. The transformation of rural housing in Saraguro should thus be understood
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as a process of material, social, and symbolic reconfiguration, where migratory dynamics
interact with the continuity of cultural, organizational, and spatial practices rooted in the
Andean context.

5.3. Functional Transformation of Domestic Space

Changes in the materiality and architectural typology of rural housing in Saraguro
are closely linked to transformations in the organization and use of domestic space. These
modifications are not limited to the built form; they also express changes in the everyday,
productive, and symbolic practices associated with rural living. In particular, variations in
the presence, use, or enclosure of semi-open spaces—such as portals, patios, corridors, and
interior open areas—suggest a gradual transition from more integrated housing models,
where domestic, productive, and community functions were closely connected, toward
configurations with a stronger residential and spatially differentiated character [10].

This functional transformation involves more than typological variation. The re-
duction, enclosure, or redefinition of semi-open spaces affects architectural devices that
regulate climate, organize domestic life, and mediate the relationship between the dwelling,
the productive landscape, and community practices. The transformation of vernacular
architecture therefore affects the material, functional, and cultural dimensions of dwelling
by modifying how families occupy, interpret, and organize their everyday spaces [37].

The functional findings reinforce the idea that rural housing transformation is not
limited to visible material or formal change. The reduction, enclosure, or redefinition of
intermediate spaces modifies how domestic activities relate to agricultural work, family
interaction, and the surrounding landscape. In this sense, functional transformation links
architectural form with everyday practices, showing how changes in materiality and
typology also affect the social use of space.

These findings also connect with studies on migration, remittances, and housing
in the Ecuadorian Sierra. Codesal [31] notes that migrant remittances have often been
used to build or transform rural housing, generating visible changes in both the image of
Andean towns and the configuration of inhabited space. Similarly, Lozanovska [44] argues
that housing occupies a central place in migration narratives, as it materializes belonging,
productivity, and future aspirations. From this perspective, the expansion, subdivision,
or redefinition of domestic spaces can be interpreted as a way of translating migratory
experience into architecture through the functional reorganization of the home and the
incorporation of new family, economic, and symbolic expectations [31,44].

Consequently, rural housing is transformed not only in form and materiality, but also
in its functional structure. This condition is related to studies that highlight the socio-
spatial nature of vernacular architecture as a support for community, productive, and
family practices [24,43]. Changes in domestic space can therefore be understood as part of
a broader transformation of rural lifestyles, in which traditional practices do not necessarily
disappear, but adapt to new conditions of mobility, consumption, family organization, and
social representation.

The variability observed between communities may also be related to differences in
community organization, social participation, and the use of cultural resources, factors
identified as relevant to territorial development processes in Saraguro [42]. In this context,
the coexistence of vernacular, hybrid, and modern typologies expresses different archi-
tectural imaginaries in tension, where traditional models, contemporary aspirations, and
external influences are articulated within the built space [45].

From a territorial and heritage perspective, these results highlight the need to re-
consider current approaches to rural planning and vernacular heritage conservation.
Such approaches often treat vernacular architecture as a static condition focused on the
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formal preservation of isolated buildings. The evidence presented here instead shows
that rural housing operates as an evolving system shaped by socioeconomic dynam-
ics, including migration, livelihood transformation, family reorganization, and changing
construction practices.

Planning strategies should therefore move beyond exclusively conservation-oriented
approaches and incorporate adaptive frameworks that recognize hybrid forms as part
of contemporary cultural landscapes. This implies developing more flexible regulatory
instruments capable of supporting the continuity of vernacular knowledge while also
responding to current needs related to habitability, social mobility, and material change. In
Indigenous rural territories such as Saraguro, this perspective is especially relevant because
it allows heritage conservation, architectural transformation, and living cultural dynamics
to be understood as interconnected processes.

In summary, the results suggest that architectural hybridization in Andean rural con-
texts should not be understood only as a process of loss or replacement, but also as a form of
adaptive continuity. Rather than indicating a complete rupture with vernacular traditions,
the coexistence of different typologies, materials, and spatial configurations reflects ongoing
processes of adjustment in which traditional construction knowledge persists, although
reinterpreted under new social, economic, and cultural conditions. Contemporary rural
architecture can therefore be understood as a dynamic system in which material, functional,
symbolic, and territorial dimensions remain interconnected. The case of Saraguro provides
empirical evidence for interpreting hybridization not as an anomaly, but as part of the
broader cultural transformation of rural territories.

5.4. Study Limitations

The study has several limitations that should be considered when interpreting the
results. First, the analysis is based on a cross-sectional design, which does not allow the
temporal evolution of architectural transformations to be observed directly or precise
historical sequences of material, typological, and functional change to be established.
Future research could incorporate longitudinal or historical-comparative approaches to
reconstruct the stages of transformation of the built landscape in greater detail.

Second, the information was obtained primarily through direct observation and field
recording. Although this procedure allowed the architectural characteristics of the surveyed
houses to be documented in detail, it did not include socioeconomic variables such as
household income, remittance volume, migration duration, household composition, or
individual mobility trajectories. The absence of these variables prevents the establishment
of direct causal relationships between migration, economic capacity, and architectural
change. For this reason, the results should be interpreted as contextual associations and as
patterns consistent with processes documented in the literature.

Although the sample allows a comparative analysis between Las Lagunas and
Quisquinchir, slight differences remain between the estimated sample size and the final
number of houses recorded in the field, particularly in Quisquinchir. This may introduce
minor variations in statistical representativeness. Even so, the number of observations is suf-
ficient to identify relevant material, typological, and functional trends in both communities.

Another limitation relates to the categorical nature of the analyzed variables. The
classification of typologies, materials, and spatial functions facilitated the systematic orga-
nization of information and comparative analysis, but it may also simplify the architectural
complexity of certain houses, especially where transformations are gradual, cumulative,
or involve multiple construction stages. Future research could complement this approach
with detailed architectural surveys, morphological analyses, semi-structured interviews,
and ethnographic studies focused on dwelling practices.
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An additional limitation concerns the lack of detailed information regarding the
construction history and authorship of the recorded interventions. Although the study
identifies the current material, typological, and functional condition of each house, it does
not systematically determine whether the observed changes correspond to modifications of
pre-existing vernacular buildings, extensions, replacements, or entirely new constructions.
Likewise, the research did not document whether interventions were carried out by archi-
tects, engineers, local master builders, or through family-based self-construction processes.
Future studies could address these aspects through interviews with residents and builders,
construction timelines, and more detailed architectural surveys.

The study focuses on two specific communities within Saraguro canton; therefore, the
findings cannot be directly generalized to other rural contexts in Ecuador or the broader
Andean region. Nevertheless, the results provide a relevant empirical basis for under-
standing processes of architectural hybridization in Indigenous rural territories and may
serve as a starting point for comparative, longitudinal, and multiscale research integrating
socioeconomic variables, residents’ testimonies, and historical analyses of transformations
in the built landscape.

Finally, the study does not include direct measurements of thermal performance,
structural behavior, or indoor comfort conditions. Although the research identifies impor-
tant material and typological transformations, it does not instrumentally evaluate how
the replacement of traditional construction systems with industrialized materials affects
environmental or constructive performance. Future studies could therefore incorporate
measurements of indoor temperature, humidity, thermal behavior of building envelopes,
construction pathologies, and structural performance in order to complement the cultural
and typological analysis with technical evidence on the architectural consequences of
material transformation.

6. Conclusions

This study analyzed architectural hybridization in rural housing in Las Lagunas and
Quisquinchir, Saraguro canton, through the comparison of construction materials, housing
typologies, and domestic spatial functions. The research contributes to understanding how
mobility, modernization, and socioterritorial change are expressed in the transformation of
vernacular architecture within the Andean rural landscape.

The results show that rural housing in Saraguro does not follow a linear process of
replacing vernacular forms with contemporary models. Instead, the evidence reveals a
dynamic condition of architectural hybridization in which vernacular, hybrid, and mod-
ern/eclectic configurations coexist. In both communities, typological transformation ap-
pears as an overlapping process rather than as a clear division between traditional and
modern housing. The most visible difference lies in construction materiality: Las Lagunas
maintains a stronger relationship with traditional wall systems, while Quisquinchir shows
a greater incorporation of industrialized materials, especially concrete block.

The statistical results show that material and typological change operate with different
levels of differentiation. The association between community and architectural typology
was not statistically significant at the 0.05 level, suggesting that housing types overlap
between Las Lagunas and Quisquinchir. By contrast, the significant association between
community and predominant wall material confirms that construction materiality is more
clearly differentiated between the two settlements. Similarly, the significant relationship
between typology and wall material indicates that architectural form and material choice
are connected, although not through a fixed or one-to-one correspondence.

These findings indicate that architectural change in the Andean rural context should
not be interpreted as a simple replacement of traditional forms. Rather, it should be
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understood as a culturally negotiated process in which local construction knowledge
interacts with industrialized materials, new architectural aesthetics, and socioeconomic
transformations associated with territorial mobility. Hybridization, therefore, should not
be read only as heritage loss or identity erosion, but also as a mechanism of adaptive
continuity in contexts of modernization and cultural change.

Andean vernacular architecture should therefore be understood as a cultural, con-
structive, and territorial system in which housing, materials, construction techniques,
intermediate spaces, and settlement forms express historical relationships between com-
munity and territory. From this perspective, conservation cannot be limited to the formal
preservation of isolated buildings. It must also consider local knowledge, everyday prac-
tices, transformation dynamics, and the broader cultural landscape that gives meaning to
vernacular dwelling.

At the same time, the increasing incorporation of contemporary construction systems
poses important challenges for the conservation of vernacular heritage. These challenges
are related to the transmission of construction knowledge, the persistence of intermediate
spaces such as portals, patios, and corridors, and the continuity of community practices
associated with rural life. Territorial planning and intervention strategies should therefore
recognize hybrid forms as part of contemporary rural landscapes, without disconnecting
them from the cultural and environmental values that sustain vernacular architecture.

The comparative analysis of Las Lagunas and Quisquinchir demonstrates that archi-
tectural transformation does not occur with the same intensity or through identical material
expressions, even in nearby communities that share a common cultural background. Las
Lagunas maintains a closer relationship with earth-based materials and traditional con-
struction systems, while Quisquinchir shows a stronger incorporation of concrete block and
other industrialized components. At the same time, both communities contain vernacular,
hybrid, and modern/eclectic houses, confirming that territorial proximity does not neces-
sarily imply homogeneous architectural change. These findings highlight the importance
of documenting traditional and contemporary materials not only as technical categories,
but also as architectural evidence of changing construction cultures. Adobe and bahareque
express the persistence of local knowledge systems and environmental adaptation, whereas
concrete block, brick, and metal components reveal the growing influence of industrialized
materials in rural housing. Future conservation and planning strategies should therefore
address not only isolated traditional buildings, but also hybrid houses, material transitions,
and the technical knowledge required to maintain or adapt vernacular construction systems
in contemporary rural contexts.

Finally, the study provides an empirical and comparative basis for understanding
Andean rural architectural hybridization as a situated, dynamic, and multiscalar process.
The results highlight the need to approach rural housing transformation through com-
prehensive, comparative, and territorially sensitive perspectives that recognize both the
persistence of local construction traditions and their adaptation to contemporary social,
economic, and cultural conditions. This approach may contribute to adaptive conservation
strategies and rural planning frameworks that connect tradition, habitability, material
transformation, and cultural change within Indigenous rural landscapes.
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