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Editorial

STELLA SCHROEDER
Reconstruction or Recurrence? The dilemma of resilience in a country facing multiple threats

Chile is currently at a critical crossroads, where mega fires, flash floods, and recurrent seismic activity have exposed the profound limitations of
territorial planning that has historically prioritized profitability and expansion over mitigating localized risks (Camus, Arenas, Lagos, & Romero,
2016). This persistent gap between operational emergency management and urban planning regulations reveals a culture of reactive resistance
that, far from being effective, perpetuates the vulnerability of the most exposed communities (Rinaldi & Bergamini, 2020). Despite our extensive
experience in reconstruction processes, urban planning instruments continue to operate under traditional recurrence studies that often ignore
the analysis of multiple criteria, thus consolidating public policies that are fragmented or, in the worst case, absolutely absent in the most critical
territories (Gonzalez Gonzalez, Baeriswyl Rada & Zazo Moratalla, 2020). This institutional disconnect not only results in an overlap of competences
among the different levels of government but also encourages planning that privileges mass, standardized housing production over the
comprehensive recovery of the territory and its morphological memory (Jaque-Castillo, Ojeda-Leal & Mufioz-Berrios, 2025).

Historically, this predominantly engineering perspective has subordinated the interdisciplinary approach needed to manage risk in complex
ways, resulting in recovery processes that lack a solid institutional framework to address the new dynamics of the contemporary urban
landscape (Villagra Islas & Felsenhardt Rosen, 2015). After every catastrophic event, the same question arises, challenging the discipline of
urbanism: are we building resilience, or are we simply rebuilding pre-existing vulnerability? The Chilean State’s response to disasters has shown
remarkable effectiveness in the immediate response, but a structural deficiency in the long-term vision. Reconstruction policy has tended to
support an interpretation based on a residential and short-term physical reconstruction, focused on the rapid provision of housing solutions
and the reinstatement of basic services, but detached from the institutions that should facilitate a deep social and territorial recovery (Inzulza
Contardo, Curihuinca Curihuinca, Easton Vargas & Pérez Tello, 2022; Sandoval-Diaz & Cuadra-Martinez, 2020). The fundamental problem of this
model is that, by prioritizing the speed of housing delivery over a rigorous morphological and territorial analysis, the population ends up being
resettled under the same risky conditions that caused the disaster, perpetuating a cycle of risk that society is forced to absorb without real
adaptation tools.

Reconstruction should not be limited to responding to physical damage but should constitute a holistic process through which society can
absorb the phenomenon, resist it, and, fundamentally, adapt to the new climatic realities. The question about the persistence of vulnerability
finds a crude answer in the obsolescence of our planning instruments; the Communal Regulatory Plans in Chile are over 20 years old on average,
which makes regulations not a protection tool, but an active risk factor (Ledn, Winckler, Vicufia, Guzman & Larraguibel, 2023).

Recent studies have shown that an alarming proportion of current plans allow and even encourage densification in areas identified as flood-
prone or at high risk of landslides (Jaque-Castillo et al,, 2025; Ledn et al., 2023). In coastal cities, the situation is particularly critical: up to 60% of
the urban area faces a high risk of wildfires. However, more than 75% of this area is zoned for high-density residential uses, omitting the threat in
the planning and actively contributing to the social construction of risk (Jaque-Castillo et al., 2025).

This reality transforms our peripheries into territories where institutional fragmentation leaves citizens at the mercy of increasingly extreme
climate emergencies, as was evident in the February 2024 mega-fire in Valparaiso. This event revealed the lethal combination of the climate
crisis and urban informality. This condition has been aggravated by more recent fires, such as the one in February 2026, which destroyed around
800 homes in the communes of Penco and Tomé. This vulnerability has been shaped by the coexistence of extensive forest plantations, rugged
topographies, and expansive urbanization, which has accelerated the growth of urban-forest interface areas. In the central part of the country,
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there has been what experts call a “fire weather” characterized by extreme heat, prolonged drought, and wind gusts that, when interacting with
informal settlements, create explosive conditions that are difficult to control (Baleriola, Espejo, Ibacache & Yanez-Urbina, 2024; Castafieda-Meneses,
2025).

[t is imperative to recognize that informality is not merely a land tenure problem, but a profound structural vulnerability. Homes in these areas
often fail to comply with technical fire safety standards. They are located in geographies that are difficult for emergency services to access, where
the lack of regulation allows flammable vegetation and housing structures to coexist without protective barriers (Garay Moena, Castillo, Tapia &
Vergara, 2019; Gonzalez-Mathiesen, March & Yunis-Richter, 2023). Therefore, resilience in these contexts requires much more than engineering
works or firebreaks; it requires a real integration of risk management into territorial planning, a process that has historically been limited by the
rigidity of the Chilean institutional context (Gonzalez-Mathiesen et al,, 2023). Resilience must stop being a rhetorical concept used to validate the
ability to “endure”disasters and become a proactive adjustment process that combines technical preparedness with effective exposure reduction
through land-use adaptation (Leal Filho et al,, 2018).

For the country to stop rebuilding vulnerability, it is necessary to move towards operational, multidimensional post-disaster planning. This implies,
first of all, an urgent update of the Regulatory Plans that integrate dynamic risk maps and strictly prohibit densification in critical flood or fire areas.
Secondly, Chile urgently needs a new coastal institutional framework that recognizes the coastline’s natural dynamics and the irreversible effects
of sea-level rise, one that goes beyond the current administrative vision. Similarly, the management of informality must be addressed, recognizing
that the urban interface is a space that requires specific regulations and differentiated housing safety standards. Finally, the morphological analysis
must be placed at the center of the reconstruction so that it is not a repetition of past mistakes, but a structural improvement of the urban fabric
that considers the spatial configuration as a mitigation tool. Disasters are not “natural” events, but the result of human decisions in the occupation
of the territory; ignoring the logic of the landscape and the warnings of science turns the next catastrophe into a planned consequence.
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La investigacién analiza la construccién del paisaje histérico del Area Central de Los Saltos del Laja (ACSL), desde su
configuracién bajo el modelo socioeconémico hacendal, consolidado en el siglo XIX, hasta convertirse en un paisaje turistico
dinamico y complejo. El objetivo principal es comprender cronolégicamente las diversas etapas y perspectivas que han dado
forma al paisaje turistico actual de ACSL, mediante la identificacion de los factores fisicos y socioculturales que determinan sus
transformaciones. Se utilizé un enfoque cualitativo y exploratorio, que combind la revision de fuentes secundarias —fotografias
aéreas e histéricas, cartografias y documentos bibliograficos— con entrevistas semiestructuradas a actores locales, lo que
permitid el levantamiento de datos primarios y su analisis narrativo posterior. La integracion de diversas fuentes mediante
triangulacién metodoldgica permitié contextualizar la transformacion histérica del paisaje en el ACSL, a partir de la identificaciéon
de quiebres y tensiones, evidenciados en las interacciones de las dinamicas turisticas del sector, como elementos clave en la
construccion del paisaje.

Palabras clave: paisaje, turismo, disefio del paisaje, paisaje cultural, desarrollo rural

This research analyzes the construction of the historical landscape of the Los Saltos del Laja Central Area (ACSL, in its Spanish
acronym), from its configuration under the consolidated 19th-century hacienda or landowner socioeconomic model to its
transformation into a dynamic and complex tourist landscape. The main objective is to understand, in chronological order, the
stages and perspectives that have shaped the ACSL’s current tourism landscape, and to identify the physical and sociocultural
factors behind its transformation. A qualitative and exploratory approach was used, combining a review of secondary sources—
such as aerial and historical photographs, cartography, and bibliographic documents—with semi-structured interviews with local
stakeholders, permitting the collection of primary data and subsequent narrative analysis. The integration of different sources
through methodological triangulation made it possible to contextualize the historical transformation of the landscape in the ACSL,
identifying ruptures and tensions evident in the sector’s tourism dynamics as key elements in the landscape’s construction.

Keywords: landscape, tourism, landscape design, cultural landscape, rural development
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| INTRODUCTION

The study of landscapes in Chile and their relationship with
tourism has been approached from various perspectives,
including those focused on understanding how the
landscape and its tourism use in Chile have been used as
tools to build and promote a national identity (Canihuante,
2005; Booth, 2024) and others, which explore how
iconographic representations in tourism publications, have
shaped Chile’s modern territorial imaginary (Galeano-lbaceta,
2013; Booth & Lavin, 2013; Cortés et al.,, 2016). This last
analysis is based mainly on the publications of the Empresa
de Ferrocarriles del Estado: Guia del Veraneante (1932-1962)
(State Railway Company: Vacationer’s Guide (1932-1962))
and the magazine En Viaje (1933-1973). It examines how
the promotion of tourist infrastructure in these magazines
contributed to building the image of “southern” Chile as a
tourist destination and to creating iconic sectors, such as
“Chilean Switzerland”and other resorts in the country’s
southern region.

Addressing the historical construction of the tourist
landscape in the ACSL, using an analysis focused on

the ruptures and tensions as critical elements of its
transformation, opens new perspectives to study the
urbanization of the rural through tourism operations, which
dialogue with contemporary research that analyzes how
tourism dynamics, driven by global policies, environmentally
and socially affect rural landscapes, transforming the
surroundings and, with it, the daily routines and the quality
of life of their inhabitants (Lariagon, 2021; Lariagon & Salinas
Arreortua, 2025).

Saltos del Laja, or the Laja Waterfalls, located in the
communes of Cabrero and Los Angeles, in the Biobio

region, constitute an outstanding natural and tourist site,
whose development as a tourist landscape responds not
only to natural factors, but also to a cultural process linked

to public policies oriented, initially, to extending the nation
state, through a dominant hacienda model that defined the
landscape’s use and exploitation, which generated social
inequalities and segmentation in access to natural resources.
This article examines how the interaction among institutional
devices, private initiatives, and forms of community
organization has shaped differentiated landscapes in the
ACSL, which in turn have shaped the place’s perceptions and
tourist dynamics.

Information collection techniques included reviewing
secondary sources for historical and descriptive analysis and
conducting semi-structured interviews to obtain primary
data, which were analyzed using a narrative approach. This
made it possible to identify the physical and socio-cultural
factors that have transformed the tourism landscape of Saltos
del Laja.

Il. THEORETICAL FRAMEW/ORK

The landscape: An unbreakable merger of nature and
culture

The transition from the concept of landscape towards more
encompassing approaches that recognize the inseparable
relationship between nature and culture, which constitute a
cultural construct whose meaning is reconfigured according to
the historical, artistic, and social contexts in which it is inscribed
(Maderuelo, 2007), understands landscape as a category

in permanent resignification, shaped by diverse views that
condition its interpretation and valuation over time.

From this perspective, the landscape is not only understood as a
physical or visual space, but as the result of a continuous process
of interaction between natural environments and human
practices, something close to the concept of “naturculture’,
proposed by Donna Haraway, who approaches this inseparable
relationship, arguing that nature and culture are not opposite
categories, but processes that co-constitute each other (Araiza
Diaz, 2021).

The landscape, understood as a dynamic social construct that,
in turn, shapes the life and interactions of society (Lindén
Villoria, 2007), implies that it not only arises from a harmonious
relationship between nature and culture, but also is configured
as a scene of dispute, the place of our social struggles, inequality
and land exploitation (Carnevale in Rojas Valencia, 2020, p. 148).
These disputes show the diversity of perceptions that fall on it,
questioning traditional representations by making visible the
power relations implicit in the historical construction of the
landscape.

Tourism as a social phenomenon: Regional implications
and transformations

Since its inception, tourism has been promoted as a driver of
modernization and economic growth, especially in the Global
South, for its ability to generate income and diversify economies.
However, at the end of the 1950s, it began to be analyzed as an
integrated social phenomenon (Mauss, 1971), as its influence
across multiple dimensions of social and cultural life became
evident, alongside criticisms of developmental approaches that
ignored its negative effects in vulnerable contexts.

From this critical perspective, dependency theory questioned
liberal approaches that promoted tourism as a motor of uniform
development. In this context, the tourist enclave is consolidated
as a model in which transnational capital exploits the natural
and human resources of regions with high landscape value, by
commodifying their landscapes and deepening asymmetric
power relations and negative effects on the surroundings
(Cordero, 2003; Franco, 2019, in Cantu Martinez, 2022, p.37)



Tourism, driven by the uniqueness of places, becomes a
catalyst for the commodification of space. As Lariagon
(2021) suggests, this phenomenon redefines landscapes
and regions, transforming them into products for tourist
consumption. Spaces previously linked to cultural practices,
traditional uses, or ecological values are reorganized to
maximize their potential as destinations, which generate
tensions between economic development and the
preservation of local values. In this sense, it is connected
with what was proposed by Cohen (Benedi-Artigas et al,,
2025, p.2), who interprets that the postmodern tourist, in

a context of global homogenization, accepts the loss of
authenticity and seeks a sophisticated cultural consumption
that combines the familiar with the local, and that in turn
increases their own cultural capital.

Tourist landscape: Approaches for its interpretation

The tourist landscape can be understood as a complex and
dynamic socio-spatial construct, the result of interactions
among the natural environment, cultural practices, and the
economic logics of tourism. At the same time, it is shaped by
the gaze of visitors and host communities, who, according to
their own interests, stage the landscape (Bertoncello, 2009).

In this sense, the landscape becomes a symbolic commodity
(Herndndez Ramirez, 2006), selected, represented, and
marketed within the tourism system. In this process of
valorization, as Suden (2023) points out, certain exceptional
attributes are promoted through tourist images, while other
everyday aspects are ignored.

In this way, the tourist landscape selects elements that, due
to their aesthetic or symbolic qualities, are attractive, often
conditioned by power relations that regulate access, use,
and how these landscapes are appropriated and lived (Cantu
Martinez, 2022).

In line with this, Cordero’s proposal (2003) offers an
interpretative framework to analyze how global, national,

and local dynamics affect the configuration of the tourist
landscape, through three models: a) enclave, characterized by
the predominance of transnational capital, the expropriation
of local spaces and the hiring of unskilled labor; (b) local
participation, where the offer of services managed by local
actors and access to spaces of landscape value prevails; and
) combined, which combines elements of both.

. CASE STUDY

The site of Los Saltos del Laja, located 37 km north of Los
Angeles, is configured around four waterfalls that have given
rise to a space recognized as an outstanding site for tourism
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Figure 1. Location - Saltos del Laja ZOIT. Source: Preparation by the
Authors.

since the 1930s, consolidating itself as a “gateway” to the
south of Chile thanks to its recognition in publications such
as the Guia del Veraneante (Vacationer's Guide) and En Viaje.
These initiatives marked the beginning of a tourist history
deeply linked to the valuation of its natural landscapes as an
emblematic tourist destination.

Its administrative boundaries have historically been complex.
Before regionalization, the Laja River marked the natural
border between the communes of Yumbel and Los Angeles.
After the 1978 reform, part of the area came under Cabrero’s
jurisdiction, while a segment of the ACSL remained under
Yumbel's jurisdiction. Currently, the territory is divided
among three communes: Cabrero, Los Angeles, and Yumbel,
a situation that led to the formation of the Association of
Municipalities for Tourism Development (AMDT) in 2012

to provide an integrated approach to the destination’s
management.
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Figure 2. Location and characteristic elements of the ACSL. Source: Preparation by the Authors.

In this way, in 2015, the Zone of Tourist Interest (ZOIT, in Spanish)
was established (Figure 1), which covers sectors such as Paraguay-La
Playita, El Litre, Salto del Laja Centro, Chillancito, and La Aguada, with
a population of 4,182 inhabitants (INE, 2017), within which the study
polygon is located.

The study area of this research covers the ACSL (Figure 2), defined by
three criteria: a) the location of the central waterfall, the main tourist

attraction; b) the concentration of tourist services; and c) the history

of the place and its first tourism-based businesses.

Within the polygon, two large, old properties stand out and have
spurred tourism in the sector: on the north bank, the Municipal
Resort of Yumbel, a former industrial branch of the old El Salto estate;
on the south bank, the Salto del Laja Hotel, founded by the Puffe
family in the 1950s.

N METHODOLOGY AND TECHNIQUES

The research has been conducted using a qualitative, exploratory
approach, appropriate for little-studied phenomena such as the
tourist landscape of Saltos del Laja (Denzin & Lincoln, 2018). A
narrative approach is privileged, understood as a strategy that
enables the understanding and re-signification of local actors’
experiences in the tourism sector through their stories (Kohler
Riessman, 2007).

To collect information, an exhaustive review of secondary

sources contributing to the historical and descriptive analysis

of the landscape was conducted, including aerial photographs,
cartography, historical photographs, and bibliographic documents.
On the other hand, semi-structured interviews were conducted
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Figure 3. Interviewed stakeholders from the ACSL. Source:
Prepared by the Authors based on the National Tourism Strategy
2030 (Undersecretary of Tourism, 2022).

with local actors (Figure 3), drawing on the guidance of
Herndndez-Sampieri and Mendoza Torres (2020), who discuss
the usefulness of interviews for expanding perceptions and
meanings.

To contrast the findings, methodological triangulation was
applied (Herndndez Sampieri et al., 2010), understood as the
integration of diverse techniques and information sources to
better, more broadly, and more nuancedly understand the
dynamics that shape the tourist landscape in the ACSL.

Thus, considering that the landscape is understood as a social
construct interpreted through narratives (Lindén Villoria, 2007)
and configured as a scenario of dispute (Carnevale in Rojas
Valencia, 2020, p. 148), the analysis was structured to identify
ruptures and tensions as ACSLs landscape was being shaped.
The ruptures allow recognizing transformations in its historical
configuration, while the tensions reveal the disagreements and
negotiations among stakeholders over the modes of use and
appropriation of the landscape. These categories guide the
reading of historical and cartographic sources and the stories
of local actors, permitting an understanding of the socio-
temporal aspects in the configuration of the ACSLs landscape.

V. RESULTS

Hacienda landscape: The transition to tourism
development (before 1954)

Before its tourism development, Saltos del Laja was dominated
by a consolidated hacienda model in the 19" century, with
large estates such as El Salto, El Zarzal, Santa Rosa, and La

Figure 4. Location of Saltos del Laja, considering the large estates
and the La Aguada Hacienda. Source: El Laja un rio creador (Recart
Novion et al., 1971).

Aguada (Figure 4), among others. These properties supported
an economy based on agriculture and livestock. At the

same time, at the margins, rural life was organized around
subsistence farming, strengthened by community practices
such as the mingacos (community projects) and trillas
(threshing).

During this period, the landscape was mainly shaped by the
productive infrastructure owned by large landowners, with the
La Aguada hacienda standing out for combining agriculture,
livestock, and industry, including mills, dairies, and irrigation
systems that irrigated up to 900 blocks (Recart Novion et al,,
1971).

In contrast, the inhabitants of the farms’interstices perceived
the landscape as a sparsely inhabited space in which natural
elements were an integral part of everyday life. The waterfalls,
although amazing, were not seen as resources to be exploited,
but as part of an affective relationship with the surroundings.
Local commerce had a key role in everyday life, functioning as
a space for supply and interaction.
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Figure 5. View of the Old Bridge from the southwest bank, 1930s. Source: Puffe Family Archive.
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Figure 6. Salto del Laja Hotel works sign, 1950s. Source: Puffe Family Archive.
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Tourism was not perceived as such by the inhabitants, since
the visits were daytime and were led by travelers arriving

by vehicle from the Yumbel train station. Despite the lack

of tourist infrastructure, the State Railway Company (EFE)
promoted the destination in its publications, which highlight
the walks to the waterfall and the traditional photograph on
the old bridge (Figure 5), iconic infrastructure of the ACSL at
that time, and symbol of the transition between the farming
past and the nascent tourist interest.

Elite tourist landscape: Saltos del Laja as a tourist
development pole (1955-1986)

In the second half of the 20™ century, Saltos del Laja went

from a productive landscape based on the hacienda model

to an incipient tourist landscape, driven by a tourism vision

as an instrument of modernization. The construction of the
Salto del Laja Hostel in the 1950s marked a milestone in this
transformation, allowing visitors to extend their stays and
helping consolidate the area as an emerging tourist destination
and gateway to southern Chile (Figure 6).
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Figure 8. View of the new and old bridge, ca. 1960s. Source: [Photo], Salto del Lajatur. www.saltodellajatur.cl.

Located on an island with privileged views of three of the four
waterfalls, the resort was inspired by the American motel model.
It integrated itself into the national tourist circuit thanks to its
proximity to the Southern Pan-American Highway. Its design
sought to harmonize with the natural environment by adopting
a reduced scale and following principles of the Japanese garden,
where contemplation and water were central elements (Figure 7).

The infrastructure promoted by the Puffe family, oriented toward
elite tourism, was reinforced by the construction of the new bridge
over the Laja River, which facilitated access and spurred new
regional dynamics that benefited tourism development (Figure 8).

During this period, the agrarian reform accelerated the decline of
the hacienda model by expropriating factories and estates, such
as the La Aguada Hacienda, reconfiguring land ownership in the
area. A key milestone was the 1968 expropriation of 19 hectares of
the El Salto Estate for a working-class resort (Law 17,059 of 1969),
which is now known as Yumbel Municipal Resort.

The reconfiguration of land ownership was reflected in the
establishment of the first tourist enterprises in the ACSL, such
as the first campsite, located in front of the Salto del Laja
Hotel, which is now the Los Manantiales tourist complex. This
property, located on the banks of the river, was acquired in
1986 by Gaston Rodriguez, a native of Los Saltos, marking the
beginning of a new stage in the territory’s occupation and
tourism.

Harmonious tourist landscape: Heyday of tourism
development in Saltos del Laja (1986-2000)

With the arrival of the bus, the train was gradually displaced
as a means of mass transport. Saltos del Laja began to be
consolidated as a popular tourist destination, attracting new
visitors from nearby cities, which, together with the arrival of
street traders and the sale of local products, such as tortillas
and jerky on the bridge (Figure 9), fostered new economic
dynamics and consolidated traditions still present in the ACSL
landscape.



Figure 9.

Thus, at the end of the 1980s, the opening to a popular tourism
imprint gave way to the proliferation of campsites in sectors
around the ACSL, such as Paraguay and La Playita, which were
driven by local inhabitants, who saw in tourist services an
alternative for their family’s livelihood and a new economic
relationship with the landscape.

At the end of the 1980, the first actions by the public
administration aimed at managing the area with a tourist
approach were defined in the Salto del Laja Sectional Plan
(Resolution 1 of 1990), which proposes intercommunal planning
for the ACSL polygon. Some of the interviewed actors recognize
this period as the heyday of tourism development in Los Saltos,
due to the “harmonious” coexistence among inhabitants, street
traders, artisans, and the Puffe family, who operated their tourist
enclave. To this, the private concessions that the Municipality of
Yumbel granted in the 1990s for its resort were added, which are
positively recognized for their management, evidenced by the
creation of new infrastructure and the establishment of regulated
commercial areas.

Dual tourist landscape: The massification of tourism
in Saltos del Laja (since 2000)

The construction of the Route 5 south bypass was a turning
point in the expansion of tourism in Saltos del Laja. Although
at first the inhabitants perceived its construction as a threat
by disconnecting the ACSL from the main route to southern
Chile, over time this decision was valued as an environmental
improvement that strengthened tourism. At the same

time, the municipal administrations of Yumbel and Cabrero
promoted the expansion of fairs within the municipal resort
through clientelist practices and political favors, which
generated the first disputes over the projected tourist image
of the place (Figure 10).

Since the 2000s, tourism promotion policies by the National
Tourism Service, SERNATUR, and the ZOIT declaration

have consolidated the destination, attracting small-scale
private investment. However, the exclusive incorporation

of formalized actors into the participation widened the gap
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Figure 10. Access to the main waterfall. Yumbel Municipal Resort, 2023. Source: Personal archive of the Authors.

Figure 11. View from a Salto del Laja Hotel bedroom. Source: [Photo], Hotel Salto del Laja. http://www.hotelsaltodellaja.cl



with the informal sectors, which support a large part of the
ACSL economic circuit. These dynamics, combined with the
administrative complexity arising from the convergence of
three communes, reflect the structural tensions that shape
the current tourist landscape of the ACSL, as evidenced by
the two largest properties it comprises.

On the south bank, the expropriated land, owned by the
Municipality of Yumbel (Law 17059 of 1969), is characterized
by architecture associated with the self-construction of
initially ephemeral premises that, over time, have acquired

a permanent character, promoting an offer of fast food and
crafts. These structures, arranged in a linear pattern parallel to
the riverbed and oriented towards the main waterfall, form
the resort’s main route. They propose a single route to the
visitor, conditioned by a logic of consumption that restricts
the spaces intended for the enjoyment and contemplation of
the natural landscape.

On the other hand, on the north bank, the Puffe family’s
tourist offer responds to global models through its privileged
space, which gives it an isolated location. The “Salto del Laja
Hotel”"complex preserves a hermetic management model,
with controlled access and a leisure-based architectural
program, organized from a closed circuit that structures the
tourist experience (Figure 11). The vegetation accompanies
the pedestrian path, which connects open spaces for golf
and exotic animal breeding and provides access to three of
the four waterfalls that make up the Saltos del Laja.

V1. DISCUSSION

The tourist landscape of the ACSL has been configured as

a dynamic, relational process, punctuated by successive
ruptures linked to the infrastructures of mobility and tourist
equipment, which have redefined how the landscape

is currently inhabited and what it means (Booth, 2024).

The railway, the bridges over the Laja River, and the

bypass of Route 5 South generated different forms of
landscape appropriation, which evidence tensions among
modernization, access, and inequality.

In the mid-20™ century, the landscape of the ACSL began to
be reinterpreted from the perspective of the traveler and the
logic of leisure, transforming its rural base and resignifying

it as a tourist resource. The infrastructure promoted by the
Puffe family consolidated a tourism model associated with
the automobile and a public with greater purchasing power,
which expresses the neoliberal rationality that commodifies
the experience of the landscape (Cantl Martinez, 2022).

Towards the end of the 1980s, the massification of bus
travel and the creation of a popular resort expanded access
to tourism by popularizing the landscape and diversifying
its uses. The subsequent construction of the bypass
marked a new rupture, requiring state mediation that
made visible the inequalities between formalized actors
and informal traders, reproducing the structural tensions of
the landscape.

From the reading of Benedi-Artigas et al. (2025), based

on the theory of postmodern tourism, the ACSL can be
understood as a landscape straddling between the elitist
and the popular, where nature and local memory have
become commodified resources. However, unlike in urban
processes, in Los Saltos del Laja, the resignification of

the landscape arises from working-class sectors that, in

a peri-urban context devoid of recreational spaces, have
claimed the place as their resort and as a site of collective
belonging.

These processes, traversed by power relations, symbolic
disputes, and socioeconomic dynamics that, read from

the typologies of tourism development by Cordero (2003),
allow analyzing the coexistence of two models of tourism
development: The Salto del Laja Hotel with an elitist
tourism associated with modernization and private capital
representative of an enclave oriented to the global market;
and the Yumbel Municipal estate, as popular tourism,
which responds to a local participation model, with an offer
accessible to a wider public associated with a public space
of great natural and scenic value.

VII. CONCLUSIONS

The analysis shows the existence of two cultural
landscapes, built independently of each other, based

on the interaction of a multiplicity of actors with often-
conflicting interests. From this interaction, structural
tensions arise that persist today: formality and informality,
conservation and consumption.

Based on Cordero’s approach, this duality can be
understood as the expression of a mixed tourism model in
which the logic of the global enclave is intertwined with
local participation practices. More than a closed dichotomy,
the ACSL represents a space in constant negotiation,
where class differences, cultural capitals, and historical
trajectories are inscribed in the landscape as material and
symbolic traces. This mixed condition not only evidences
the persistence of inequalities but also the forms of local
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agency, expressed in trades, practices, and memories that
articulate a shared identity around the river, the craft fair, and
the ancient ways of inhabiting the landscape.

In this sense, the ACSL is presented as an opportunity to
understand the intersections between tourism, landscape,
and social class in Chile. Its study makes visible how tourism
modernization, while opening up opportunities, reproduces
hierarchies and exclusions. Faced with this, enhancing tourist
landscapes requires policies that integrate cultural and
natural heritage as inseparable components and promote
development based on local identity and community
management.
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Las areas paisajisticas de Lima se encuentran en peligro de desaparicion debido a la expansién de la ciudad. Dentro de estas
areas se ubican las lomas costeras, que crecen en diversos distritos de la ciudad debido a la neblina. Uno de esos distritos es
Independencia, en Lima Norte, en donde se hallan diversas lomas, y una de estas es la Loma Bella Durmiente, que en parte de
su extension conserva su belleza paisajistica y biodiversidad, y ain no es invadida. Por ello, el articulo analiza las estrategias
de movilidad urbana para la conservacion de la loma. La metodologia utilizada se basa en la observacién participante y en el
método cartografico para recopilar informacion in situ y procesarla en el gabinete. Entre los principales resultados, relacionados
con la movilidad urbana, se destaca la existencia de distintas escalas de acceso a la loma, la metropolitana, la distrital y la
barrial, condicionadas por la geografia del distrito. Asimismo, se identificaron iniciativas de proteccién de la loma impulsadas
por los vecinos de los barrios en ladera. Sin embargo, se ha evidenciado una falta de planificaciéon que considere estas
particularidades para hacer el recorrido mas amigable y atractivo.

Palabras clave: conservacion de éreas paisajisticas, lomas, movilidad urbana sostenible

Lima’s landscaped areas are in danger of disappearing due to the city’s expansion. These areas include coastal hills, whose
vegetation emerges in various districts of the city due to the fog. One such district is Independencia, in North Lima, where
several hills are located, including Loma Bella Durmiente or Bella Dumiente Hill, which retains its scenic beauty and biodiversity
in part of its still-uninvaded area. This article looks to analyze urban mobility strategies for hill conservation. The methodology is
based on participant observation and cartographic methods for collecting information in the field and processing it in the office.
Among the main results regarding urban mobility is the existence of different access scales to the hill: metropolitan, district, and
neighborhood, determined by the district’'s geography. Hill protection initiatives led by residents of the hillside neighborhoods
were also identified. However, a lack of planning was evident, as these aspects were not considered to make the route user-
friendly and more attractive.

Keywords: landscape conservation, hills, sustainable urban mobility
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| INTRODUCTION

Lima's hills are unique ecosystems in the arid regions
of the Peruvian coast (Figure 1), characterized by high
biodiversity driven by seasonal fog. This ecosystem
faces threats due to uncontrolled urban expansion
and pollution. These factors affect biodiversity and the
role the hills play as green spaces that mitigate climate
change and conserve water resources. (Nieuwland &
Mamani, 2017). The State institutions have rules that
regulate land use and protect green areas. However,
these are insufficient to include these areas within

the city, where land demand is very high (Garcia et

al,, 2014), or to incorporate initiatives from adjoining
neighborhoods that work on local alternatives directly
connected to these spaces. Therefore, it is essential to
analyze the condition of urban hills at metropolitan and
local scales to demonstrate how they actually connect
with the urban fabric. In this sense, a little-explored
aspect is the role of sustainable urban mobility in
conserving these landscapes.

Among the districts with hills is Independencia, home
to Sleeping Beauty Hill or La Loma La Bella Dumiente,

a self-managed ecotourism area shaped like a sleeping
woman. Currently, this area is managed by residents of
the surrounding neighborhoods, with some support
from the State for the dissemination, promotion, and
technical support of non-governmental organizations.
Independencia also has a varied transport infrastructure,
such as the Metropolitan bus network and private
company buses on Av. Tupac Amaru and Panamericana
Norte. The incorporation of Lima Metro's line 3 is

also planned. According to the Transport Oriented
Development theory (Rodriguez, 2021), these conditions
should encourage the formation of areas around public
transport stations that are well connected to the rest

of the city. Within this framework, the hill should be
included within these areas to guarantee its urban
integration and promote its use and conservation.

Sustainable urban mobility directly influences the
conservation of urban landscape areas, as in the case
of Lima’s hills. The conditions of accessibility to these
areas are decisive in making them attractive spaces

for the general public, so that they can be integrated
into citizens'routines and collective memory. The
connection between the nearby mass transit stations
and the scenic area requires strategies that consider
the development of both metropolitan and local uses.
These local strategies should consider the physical
articulation and integration of the population of
neighboring neighborhoods, who play a key role in the
co-management, maintenance, and protection of these
areas.
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Figure 1. Lima’s Hills - representative ecosystems of the city. Source:
Ministry of the Environment (MINAM) and National Environmental
Information System (SINIA) (2021).

In this context, this article aims to analyze urban mobility
strategies to preserve the landscape of Bella Durmiente Hill.
To do this, 3 specific objectives are proposed: 1) To analyze the
accessibility conditions towards the Hill from a metropolitan
and local perspective, 2) To examine the types of spaces and
uses that accompany the route to the Hill from the nearest
mass transit stations, and 3) To identify local initiatives aimed
at the conservation of the Hill's landscape area.

Il. THEORETICAL FRAMEWORK

An attempt has been made for more than a century, to
incorporate the concept of a city with green areas into the
world (Taylor, 2025), since these areas mitigate air pollution,
regulate heat and noise; regulate the climate, conserve
biodiversity, provide key ecosystem services, and provide
opportunities for physical activity and social interaction
(Rasidi et al., 2018), which has an impact on physical, mental
health and social well-being. (Nieuwenhuijsen et al., 2022).
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Figure 2. Independencia, the lower slope (industrial area), and hillside neighborhoods (other areas). The Hill, Tupac Amaru Ave., Panamericana
Ave., and the Metropolitan stations (TOD nodes). Source: Preparation by the authors based on the land registry plan.

According to the biophilia theory, humans need to be in
harmony with the natural environment to generate physical
and psychological benefits (Orellana-Alvear et al., 2017), since
an affective connection with nature is formed through sensory
and cognitive experiences. Ecological patterns evoke security
and belonging. In the urban context, these principles make

it possible to understand green areas as essential spaces for
health, resilience, and the construction of sustainable socio-
ecological links.

However, there are problems in their management and
implementation (Zuniga-Teran et al,, 2021). Urban plans often
fail to incorporate dimensions of access to green spaces
across urban scales, limiting their effectiveness as ecological
and social infrastructure (Nguyen et al,, 2021). Hence, public
policies must combine environmental justice, ecological

planning, and participatory governance (Hanna & Comin,
2021; Abramo, 2007). Similarly, several authors consider that
participation, appropriation, and/or use are necessary for the
conservation of green areas (Jacobs, 1961; Seisdedos, 2007).

Despite the ecological and social value of urban ecosystems,
few studies link sustainable urban mobility to the conservation
of landscape areas, particularly from a multi-scalar perspective
(Vilanova et al., 2024). Urban mobility is a central concept in
building sustainable cities and improving citizens' quality of
life. Its study allows evaluating how transport policies can
serve as a basis for efficient and environmentally friendly
urban development (Tanikawa-Obregén & Paz-Gémez,

2022). Sustainable urban mobility promotes the use of public
transport, bicycles, and walking (Alvarez Vanegas, 2020).
Currently, there are several plans and initiatives in Lima aimed
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at improving the city’s mobility to make it more sustainable,
but they are insufficient or have not yet been implemented.
(Vega Centeno et al,, 2022). On the other hand, the
peripheral districts of Lima, such as Independencia, face
physical (slopes, distances) and social (insecurity) obstacles
that hinder the use of active modes of transport, such as
walking or cycling. Despite this, residents generate local
displacement dynamics to solve everyday issues (Robert

& Pereyra, 2024). This situation directly affects travel times,
accessibility, and residents’ daily mobility experience (Ponce
etal, 2022).

In that sense, the Transport-Oriented Development

(TOD) model offers a useful framework for addressing the
relationship between mobility and landscape. This approach
promotes sustainable urban development by integrating
public transport, density, compactness, multimodality,

and mixed uses in a nearby area that is easily walkable and
cyclable (Rodriguez, 2021). In the case of Independencia, a
significant change is evident following the implementation
of the metropolitan bus system and the incorporation of
metropolitan-scale uses, indicating that the TOD approach
should be considered to better plan the district (Figure

2). In metropolitan contexts with nearby ecosystems, TOD
takes on an ecological dimension by channeling urban
flows and reducing pressure on natural landscapes. By
promoting sustainable transport corridors, it helps minimize
local fragmentation, strengthen ecological edges, and align
urban accessibility with landscape conservation, thereby
integrating urban planning objectives, efficient mobility, and
environmental resilience.

. CASE STUDY

La Loma Bella Durmiente

The La Bella Durmiente Hill is located in the district of
Independencia, north of Lima. The hill is a fragile, intangible
ecosystem of heritage interest and landscape protection,
characterized by its biodiversity, natural landscape,

cultural importance, and role in environmental regulation
(Nieuwland & Mamani, 2017; Sénchez, 2022), and it is part
of the Lomas de Amancaes and the Lomas de Lima System.
The hills represent one of the few natural spaces still
preserved in the district, but they are at risk of disappearing
due to urban expansion (Reafo Torres, 2022).

V. METHODOLOGY

The work was carried out onsite and in the office, where
the general and specific literature on sustainable urban
mobility and TOD was reviewed. To address the three

objectives, the participant observation mechanism and
analysis of printed plans were used in the field, employing
the cartographic method to cover routes near the hill and
develop urban layouts that facilitate understanding the
current urban mobility dynamics along these routes (Figure
3). The information was then processed in the office using the
accessibility, uses, spaces, and neighborhood participation
variables.

To address the first and second objectives, four metropolitan
bus stations were used as TOD nodes, starting from their

bus stops: Naranjal, Pacifico, Independencia, and Tomés Valle
(Figures 4 and 5), following the routes that visitors publish

on social networks. Printed land registry plans obtained from
State webpages were used to survey uses. Photos and videos
of the routes from the four metropolitan transport stations to
the hill were taken to identify uses, types of spaces, and forms
of accessibility (means of transport and road conditions). The
Moovit application was then used to identify transport lines
in the district, and the Adidas Runtastik application was used
to estimate distances. To review the third objective, eight
face-to-face interviews, organized thematically (activities, care,
and management), were conducted onsite with residents
from hillside neighborhoods, while public social media
content about the hill was reviewed in the office. With all this
information, strategies promoting sustainable urban mobility
for the hill's conservation were analyzed.

V. RESULTS
Accessibility to the Hill at a metropolitan and local level

The hill stands out in North Lima because it has 6 stations

on the metropolitan bus system (Figure 4) and is within

2.5 km of the bus stops of more than 20 private bus lines.

This makes the hill accessible at the metropolitan level to

local residents and to residents of neighboring and distant
districts. However, it appears that the State has not established
mechanisms to connect the hill to the bus stations. In their
absence, Independencia’s resident population has created
local mechanisms that link stations to the Hill through micro-
mobility and pedestrian movement.

Access to the hill is multimodal due to the blocks’morphology
and the district’s topography. Near the initial bus stops,
people move around on public buses, private buses, vans,
cars, motorcycle taxis, and on foot. In the intermediate hillside
neighborhoods, people use vans, cars, motorcycle taxis, and
walk. In the neighborhoods on the upper slopes, people get
around on motorcycle taxis and on foot. The hill, however,
can only be accessed on foot. This means that two or three
modes of transport must be used. It should be noted that
transportation within the neighborhoods on the slopes is
provided by neighbors in the same district.
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Figure 3. Routes to the hill from the Metropolitan stations (TOD nodes). Spaces and variable uses until one reaches the hill. Source: Preparation
by the authors based on the land registry plan.
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1. Estacién BRT Metropolitano Los Jazmines
2. Paradero Inicial

3. Barrios en ladera con pendiente intermedia
4. Barrios en ladera con pendiente alta.

5. Loma la Bella Durmiente

Figure 6. Sectors from the initial bus stops to the hill. Source: Images of the authors.

At the metropolitan level, accessibility is primarily along Tupac
Amaru Ave. and the Panamericana Norte. On Tupac Amaru
Ave., the metropolitan bus stations are potential TOD nodes.
However, they function only as transport terminals, lacking
direct connections to nearby urban spaces, such as urban
landscape areas. This evidences a strategic opportunity to link
mass transport with urban green infrastructure.

At the local level, there are three sections on the route
between the Metropolitan and the hill’s stations (Figure
6). The neighborhoods on an intermediate slope are more
consolidated, with narrow sidewalks, unsafe pedestrian
crossings, and no bike paths. The neighborhoods on the
upper slopes are less consolidated, with no hierarchical design
that facilitates movement towards the hill. Finally, the hill
has informal paths, with steep slopes and a lack of signage
or street furniture. This situation outlines an opportunity
to improve local access to the hill, considering the existing
dynamics (Table 1).

Although the metropolitan infrastructure offers highly
accessible nodes, the lack of a modal hierarchy and suitable

urban transitions prevents the consolidation of a sustainable
circuit.

Spaces and uses on the route to the hill

The routes from the metro stations to the hill exhibit a
differentiated spatial and functional slopes that run among a
consolidated urban fabric, an urban fabric to be consolidated,
and a natural edge ecosystem. These circuits show how

the spaces and their uses directly influence the mobility
experience and the potential to connect mass transport,
micro-mobility, and the landscape.

The sequences of space and uses within the circuits take into
account the neighborhoods'morphology and the district’s
topography. In the initial bus stops, there are consolidated
neighborhoods, with metropolitan, zonal, and neighborhood
trade. The roads are wide and have sidewalks, bike paths, and
even gardens. The width of the streets is at the neighborhood
or district scale. In neighborhoods on an intermediate slope,
there is less consolidation, and neighborhood trade consists
primarily of convenience stores. The roads are wide but

z
Y
=
w
=
<
k)
<
&
z
Q
]
<
>
o
]
)
z
(o]
O
=
i
5
=)
=
]
=
(%)
]
A
<
=
<
o
o
=)
[a)]
<
a
=
B
=]
=

=)
=
&
o
<
=
=
=z
G
w
=
p=4
=
=
[
2
a
<
3
=
o
o
<
5
<
=
o
=
<C
5
W
)
o
v
<
9
|
o

o
s
5
-
>
<
Y
n
]
oc
w
=
oc
<
O
=
o}
<
4
<
o
I
o}
<
>
oc
<
Y
i
e
n
]
o
<
3
=
>
oc
o
&
N
s}
v}
=
0
prt}
=
z
<
>
oc
i}
[v]
>
[a)
pra}
o
w
oc
<C
U
A
o
ul
o
oc
[]
B
w
o
)
=)
(o)
T
[=
w
N
r}
T
=
)
<
[a)

O
S
o
o~
o
o«
[=a)
D
2
|
o
O
o~
o
S
Q
<
=
=
m
@
:

=z
o
=z
<<
2]
o
]
=
2l
>
2
o«

™M
™
o~
~
9
<
a

~
=]
0
™
©
~
o
~
~
o)
o)
)
~
~
o
P4
)
k)



MOVILIDAD URBANA SOSTENIBLE Y CONSERVACION PAISAJISTICA:

EL CASO DE LA LOMA LA BELLA DURMIENTE EN LIMA, PERU

DALITH LIZETH QUISPE-TORRE, OSCAR FREDY CERVANTES-VELIZ, IGOR VILLARES-DE-CARVALHO, ANALUCIA RIVEROS-CAYTUIRO

OCTUBRE 2026

53/ MAYO 2026

REVISTA URBANO N°

-33

PAG. 22

ISSN 0717 - 3997 / 0718 - 3607

Neighborhood participation

Confirms the need for sensory and affective

Community ownership strengthens

scale spaces and uses, informal

urban mobilit
4 local transport

Biophilia for the management, use, and ) : landscape management and its
) connection with nature )
upkeep of the hill symbolic value.
. Fragmented accessibility, multi- o . The lack of ecological connectivit
Sustainable 9 Y Reflects the limitations of integrated land, 9 Y

transport, and green area planning

reduces urban resilience and
equitable access to the landscape.

Proximity to the Metropolitan
Area and unconsolidated
pedestrian access routes.

TOD

Contrasts the compact model of the TOD with
the dispersed reality of the area

Requires strategies that integrate
public transport and green
corridors to conserve the area.

Table 1.

irregular; they have sidewalks, streets, and even gardens.
The width of the streets is on a neighborhood scale. In

the neighborhoods on the upper slopes, there is limited
consolidation; the only stores are convenience stores. The
roads, in general, are narrow and irregular; they can be
passageways, vehicle passageways, or stairs, without paved
earth or cement sidewalks. The spaces have a neighborhood
scale.

These results show an unplanned spatial and functional
transition between mass transportation and a natural
ecosystem, without pedestrian continuity or landscape
criteria. However, in hillside neighborhoods, neighborhood
appropriation is seen through the community facilities,
residual open spaces, and spontaneous community uses, such
as intense pedestrian circulation and neighborhood events,
without infrastructure that consolidates this dynamic as part
of the routes to the hill. This represents a strategic opportunity
to link micro-mobility and pedestrian movements from
neighborhoods to metropolitan nodes through TOD principles
that integrate sustainable urban mobility and urban landscape
(Table 1).

Local initiatives for the hill’s conservation

Hill conservation is primarily supported by local community-
based initiatives managed by neighborhood organizations,
environmental groups, and institutional stakeholders at the
district scale. These emerge in response to the lack of specific
public policies for managing hill ecosystems in Lima, which
constitute an incipient, yet active, environmental governance
system.

The local initiatives by the neighbors can be classified into
cultural, educational, sports, recreational, community, and
management initiatives. Among the most frequent actions to
conserve the hill are community cleaning and reforestation
days; guided ecological walks, trekking, hiking, environmental

education activities led by youth groups and local teachers;
thematic parades, photo exhibitions, self-managed ecotourism
projects, as well as neighborhood warnings and complaints
against invasions, dumping sites, and uncontrolled burning.
These practices have made the ecological and landscape
value of the hill visible by fostering social appropriation of
the area and community environmental awareness. These
initiatives impact the use, protection, and upkeep of the hill’s
access points. It is also worth noting that there are municipal
programs and projects aimed at integrating the hills into

the urban fabric through forestation, circular economy,

and ecotourism circuits. However, so far, they have had
limited impact on the hills and have not considered hillside
neighborhoods in their strategies.

Nevertheless, over time, these initiatives have faced structural
challenges: a lack of technical and financial resources, weak
institutional articulation, limited continuity, and constant
pressures from informal urbanization. Despite this, there

are also strategic opportunities, such as increasing citizen
awareness, valorizing the landscape as a common good, and
linking these community actions to metropolitan strategies for
sustainable mobility and ecological planning. In this context,
the hill's conservation becomes a process of social and local
co-management, where local stakeholders play a key role
amid institutional gaps, opening the possibility of integrating
community governance and sustainable urban planning
(Table 1).

VI DISCUSSION

The case questions the relationship between sustainable
urban mobility and landscape conservation in informal
peripheral urban areas where planning is fragile and informal
expansion is the dominant pattern. At the same time, the case
forces a rethinking of the TOD model in informal contexts.



Namalwa et al. (2024) and Bressane et al. (2024) highlight
the importance of improving institutional policies and
frameworks that affect the conservation of green spaces

in vulnerable urban areas, given the lack of coordination
among institutions and the ineffective implementation

of regulations. Meza Llinds (2021) and lusry Abulatif et al.
(2020) indicate that development using the TOD model in
Latin American cities presents challenges such as the lack of
homogeneity around transport nodes.

On the hill, the TOD model is working in an incipient

way thanks to the combination of State and community
management, as the participation of the district’s residents
is decisive in generating awareness and engagement,

and in maintaining access to the hills. The case shows

that community conservation and local mobility practices
constitute non-formalized, but functional, sustainable urban
mobility mechanisms that can be strategically integrated
into public policies. The nearby metropolitan infrastructure,
such as the Metropolitan bus system, is insufficient to
generate sustainable urban mobility. Because of this, it is
necessary to develop local mechanisms that enable a true
connection to the hill, linking accessibility, uses, multi-scale
spaces, and neighborhood participation.

The circuits to the hill underscore the need for multimodal
transport, given the district's morphology and topography.
This shows that it is necessary to rethink how the TOD model
is inserted in these neighborhoods. Therefore, the case study
allows reflection on the importance of using micromobility
to link TOD nodes and urban landscape areas, especially in
districts with neighborhoods of diverse urban scales, such as
Independencia, which has spaces at both metropolitan and
neighborhood scales. Several studies (Pomaquero-Yuquilema
& Sanchez-Valdez, 2020; Iturraran Zapata et al., 2023) have
indicated that micromobility, or neighborhood mobility,
across different scales is a determinant of sustainable urban
mobility. However, it is argued that the neighbors only create
these means in a basic way, rather than the State, when the
landscape areas are green spaces in the city that deserve
greater protection. This could, at the same time, represent

an opportunity to improve on-site micro-mobility conditions
from the State when considering local initiatives.

The case study also raises questions about how urban uses
can improve the circuit to the hills or to any landscape

area. In the case study, although these uses are not strictly
designed for the hill's benefit, but rather for the district’s
needs, they help generate more attractive routes to the hills,
especially at the neighborhood and inter-neighborhood
scales (Figures 4 and 5). This represents an opportunity to
promote more urban uses linked to the hill to strengthen the
circuits.

VII. CONCLUSIONS

Analysis of the hill shows that the relationship between
sustainable urban mobility and landscape conservation
in informal urban contexts presents challenges and
opportunities that must be addressed together. Firstly,
regarding accessibility at the metropolitan and local
scales, there is a disconnect between the mass transport
infrastructure (metropolitan stations), provided by the
State, and the local mobility systems proposed by the
neighbors. Although the hill is located close to TOD nodes,
the lack of green corridors between the hill and these
nodes reveals the absence of multimodal planning that
integrates transport and landscape.

Secondly, the types of spaces and uses along the route
evidence a slope that transitions from consolidated areas,
with intense urban activities on a metropolitan scale, but
lacking sustainable urban mobility infrastructure designed
to protect the hill, towards transitional spaces with uses
on an inter-neighborhood and neighborhood scale,

and, finally, towards an ecological edge with improvised
paths. This spatial sequence has not been planned, which
presents a challenge, but also an opportunity, since
although the morphology of the hillside neighborhoods
limits accessibility, it also opens the possibility of
structuring landscape corridors with multi-scale spaces that
combine local mobility and ecological conservation under
TOD principles.

Thirdly, local conservation initiatives are a relevant form

of social capital that enables sustainable practices in
environmental education, responsible ecotourism, and
community monitoring. These initiatives face structural
challenges (financing, inter-institutional coordination,
urban pressures), but they also create opportunities to
align with Metropolitan policies on sustainable mobility
and ecological management. Public policies for ecosystem
conservation should include neighborhood participation,
since it is not institutionalized, and neighbors work in

a self-managed manner. The residents of the hillside
neighborhoods are an important group in preserving
access to the hill, as their surveillance and cultural activities
foster security and revitalization.

The article contributes to the debate on sustainable urban
mobility and landscape conservation in Latin American
metropolitan contexts by showing that the TOD model can
be adapted to informal urban contexts if the importance of
urban ecosystems and the active role of local communities
are recognized. This integration of accessibility, landscape,
and community management not only improves
connectivity across multiscale areas but also redefines
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urban mobility as a local sustainability strategy, strengthening
the bonds between the city and nature.
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La regulacion del desarrollo urbano en Chile es extremadamente permisiva. Aprueba casi automaticamente los proyectos

de urbanizacién en areas urbanas que cumplan con la normativa vigente. Sin embargo, el aumento reciente de la poblacion
indigena en ciudades chilenas ha creado una “zona de contacto” entre esa poblacién y los procesos de aprobacion de esos
proyectos inmobiliarios. A partir del caso de estudio de la expansion inmobiliaria en torno al Monumento Arqueoldgico Nacional
Piedra Retxikura, ubicado adyacente al sector Segunda Faja en Villarrica, Region de La Araucania, Chile, esta investigacion
busca analizar en qué medida se incluye realmente a la poblacion indigena en los procesos de planificacion y regulacion del
desarrollo urbano chileno. Mediante un enfoque cualitativo basado en entrevistas semiestructuradas, revision documental y
recopilacion de datos empiricos, se analizaron las experiencias de actores clave, tanto comunitarios como institucionales. El
estudio evidencia la ausencia de un enfoque intercultural y la colonialidad en la configuracion de los procesos de planificacién
que delegan en los titulares de proyectos sometidos al Servicio de Evaluacion de Impactos Ambientales la toma de decisiones
respecto de poblaciones indigenas. Esto conduce a la exclusion total de la comunidad originaria del proceso de toma de
decisiones sobre proyectos inmobiliarios.

Palabras clave: consulta indigena, planificacién urbana, desarrollo urbano, sistema de evaluacién de impacto ambiental

Chilean urban regulations are extremely permissive. They almost automatically approve development projects in urban areas that
comply with current regulations. However, the recent increase in the Indigenous population in Chilean cities is creating a “contact
zone” between this group and urban development approval processes. Based on a case study of the real estate expansion
around the Piedra Retxikura National Archaeological Monument, located alongside the Segunda Faja sector of Villarrica,
Araucania Region, Chile, this research seeks to analyze the extent to which the Indigenous population is included in the planning
and approval processes for urban development projects. Through a qualitative approach based on semi-structured interviews,
document review, and empirical data collection, the experiences of key actors, both community and institutional, were analyzed.
The study highlights the absence of an intercultural approach and the coloniality in the organization of planning processes that
delegate decisions regarding Indigenous peoples to proponents of development projects submitted to the Environmental Impact
Assessment System. This leads to the complete exclusion of the Indigenous community from the decision-making process

regarding real estate projects.

Keywords: indigenous consultation, urban planning, urban development, environmental impact assessment system

DESARROLLO URBANO Y PUEBLOS INDIGENAS:

PIEDRA RETXIKURAY PROYECTO INMOBILIARIO “LOMAS DEL LAGO VILLARRICA", CHILE

IGNACIO FELIS, MATTHEW CAULKINS

REVISTA URBANO N° 53 / MAYO 2026 - OCTUBRE 2026

PAG.34-43

ISSN 0717 - 3997 / 0718 - 3607



DESARROLLO URBANO Y PUEBLOS INDIGENAS:

PIEDRA RETXIKURAY PROYECTO INMOBILIARIO “LOMAS DEL LAGO VILLARRICA", CHILE

IGNACIO FELIS, MATTHEW CAULKINS

REVISTA URBANO N° 53 / MAYO 2026 - OCTUBRE 2026

PAG.34-43

ISSN 0717 - 3997 / 0718 - 3607

| INTRODUCTION

Only a couple of decades ago, it was uncommon to
question the approval of a real estate project in Chile on
the grounds that it interfered with indigenous cultural
practices. Around 2000, the approval of urban development
projects was fundamentally a bureaucratic and technical
matter within the competence of the Municipal Works
Directorate and, therefore, in practice, did not involve

the local population. However, over the next few years,

a series of citizen conflicts arose in districts of Santiago's
Metropolitan Region (Vitacura in 2004, Lo Espejo in 2005,
Nufoa in 2006, etc.) that questioned this exclusionary logic
(AgUero et al.,, 2014; Caulkins, 2020; Parraguez Sanchez,
2012). Subsequently, the Law on Citizen Participation (Law
20,500, 2011) and the Decree regulating the procedures for
Indigenous Consultation in the country (Decree 66, 2014)
were approved. Nowadays, this set of social and regulatory
changes includes urban planning, regulatory plans, and
the daily work of approving and/or regulating urban
development, which is receiving increasing opposition from
citizens. Indeed, recently, an indigenous population in the
city of Concepcion managed to reverse the approval of the
Metropolitan Regulatory Plan by having it discussed again,
including them as participants in the new process (Gore
Biobio, 2022).

In Chile, urban planning is mainly limited to preparing and
applying regulatory instruments, including the General
Law of Urbanism and Construction, its Ordinance, and
the Regulatory Plans at the Sectional, Communal, and
Intercommunal levels. Recent authors even go so far as
to describe the Chilean case as “urbanism by decree,"

a commodified context in which projects that do not
contradict current regulations are approved almost as an
acquired right (Schuster-Olbrich et al., 2024; Sierra, 2006;
Vicufa Del Rio, 2013). This is especially important for
indigenous populations affected by urban development
projects in their regions.

This article will review a case of the Mapuche people’s
opposition to the approval of an urban development
project around a site of great significance to them. The
Retxikura Stone National Archaeological Monument (Figure
1) is located in a highly relevant urban, environmental,

and heritage context (Aguilera, 2022). However, the area’s
accelerated real estate growth has fragmented its water
system and affected this pre-Hispanic archaeological

site, recognized by the Historical Heritage Corporation of
Villarrica and the National Monuments Council.

The “Lomas del Lago Villarrica” urbanization project, set
around the Rexicura Stone, comprises 600 residential
units, 640 parking spaces, and 7 commercial premises. The
6.75ha project seeks to extend the city toward the lake by

Figure 1. Piedra Retxikura National Historical Archaeological
Monument. Source: Preparation by the authors.

forcibly breaking into the sector, thanks to its scale and its
projection into previously protected forest areas, estuaries,
and archaeological sites.

Although urban development regulations and indigenous
recognition laws (such as Law 19.253, 1993) do not have
formalized points of intersection in Chile, the increased
migration of originally rural indigenous populations to cities
and the expansion of urban areas that may incorporate rural
indigenous lands (Caulkins et al., 2023) produce a "contact
zone" between both regulatory bodies (Porter & Barry, 2016).
The General Urban Planning and Construction Law does not
address this indigenous population in cities, but the National
Urban Development Policy (PNDU), in its 2014 update,
identified identity and heritage as important factors. However,
only since the passing of Decree 66 (2014) has the right to
indigenous consultation in Chile become concrete.



This article seeks to contribute to recent efforts to understand
the relationship between urban planning and indigenous
peoples (Caulkins et al., 2023; Porter & Barry, 2016). In
particular, it is proposed to analyze how urban development,
and specifically the approval of real estate projects, is related
to the right to indigenous consultation.

The text below this introduction is organized as follows.

The next section reviews the scientific literature on urban
development regulation, regional justice, and its relationship
with the administrative approval of real estate projects in
Chile, to provide a reference framework for interpreting the
contact zone created by the “Lomas del Lago Villarrica” project
(Figure 2). After that, the methodology used for the case
study is presented, highlighting a focus on understanding

the regulations governing the project’s approval and on
participant observation by one of the authors. The results of
the analysis of the approval structure for real estate projects,
along with interviews with key players, are then presented.
The article suggests that administrative reforms are needed so
that indigenous peoples can participate in better conditions in
the planning and regulation of urban development.

Il. THEORETICAL FRAMEWORK
Urban development disputes

The real estate expansion in Chile has reconfigured urban
landscapes, driven by a mercantile logic that guides urban
regulations and subordinates them to real estate profitability
interests (Kramer Grand, 2019). The growing real estate
speculation and the commodification of the landscape have
transformed these natural environments, with a greater
presence along the coasts (Oyarce Avilés, 2020). Zunino et
al. (2011) point out that, in particular, the densification of the
Villarrica area has been driven by real estate projects offering
privileged access to the lake.

This real estate pressure has begun to impact peri-urban
indigenous lands in cities such as Temuco (Rojo-Mendoza
etal, 2022; Prada-Trigo et al,, 2021). Nufez et al. (2022)
suggest that these urban logics strain culturally significant
places for indigenous peoples and their traditional ways of
living in community. When reviewing recent literature, cases
stand out where urbanization affects spiritual ceremonies

in an indigenous community in the commune of Padre Las
Casas (Imilan et al,, 2023), an electrical substation for the
metro affecting the rewe of neighboring municipal land4 in
Pudahuel, Santiago Metropolitan Region (Caulkins et al,, 2023),
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s uRe
o

e
o
o

Figure 2. Lomas de Villarrica Real Estate Project and Alto Costanera
Avenue. Source: Preparation by the authors based on material
provided by the NGO “Salvemos la Piedra Retxikura”.

or a real estate development next to the Topater indigenous
cemetery of Atacama communities (Fuenzalida, 2015).

However, very little has been written about the relationship
between urban development regulation and indigenous
peoples. In Canada and Australia, Porter and Barry (2016)
analyze urban and rural instances of “‘contact zones’, social
spaces where indigenous culture meets local regional
planning bureaucracies. They insist that achieving concrete
results depends not only on the efforts of these peoples and
well-intentioned bureaucrats, but also on more structural
elements: on the institutional rules that require State actors
to include the peoples in decision-making and to transfer
capacities to them so they can participate more meaningfully.

As for the Chilean case, Caulkins et al. (2023, p. 1) point to

the insufficient recognition of indigenous peoples’status in
urban planning, thereby denying them effective participation
in the formulation, implementation, and evaluation of plans
likely to affect them directly. On the other hand, planning and
regulation continue to reproduce a dichotomous colonial
logic in which indigenous peoples are assigned only to rural
areas of the country for land-granting, not to urban areas
(Ugarte et al, 2019).

Urbanization, indigenous population, and regional
justice

The cases reported in the literature demonstrate that the
colonial development matrix affects indigenous peoples in

4 The Evaluation Commission of the Metropolitan Region, in its Resolution 67 of February 4, 2013, required the company Transelec S.A., within
the framework of the project’s Environmental Impact Assessment, to conduct an Indigenous Consultation process. This is the only case of
Indigenous Consultation derived from the Environmental Impact Study of an urban project known to date in the country.
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Data sources Purpose

Collecting stakeholders'insights and
experiences.

Semi-structured interviews

Addressed to

9 participants: 2 from Environmental Institutions, 2 from indigenous
communities, 3 from local environmental NGOs, 1 from Local
Government, 1 from a person in charge of local heritage.

Identifying gaps and opportunities

Documentary review )
for improvement.

Law 19.300, Environmental Impact Assessment System Regulation
[RSEIA, in Spanish], Indigenous Participation and Consultation guides,
and international standards. Academic articles on the Effects of
Urban Expansion and Real Estate Projects, Interculturality, Socio-
environmental Impacts, Indigenous Participation and Consultation
Mechanisms, among others.

Validating impacts and

Participatory observation ) )
corroborating perceptions.

Cultural dynamics, use of ceremonial spaces, and instances of
participation

Table 1. Data source. Source: Preparation by the authors.

both urban and rural contexts (Mansilla Quifiones & Imilan
Ojeda, 2020). The indigenous population, when seeking
greater regional justice, seeks recognition as a legitimate
interlocutor (Coulthard, 2014; Herrera Amaya, 2018). However,
within State processes, citizen participation appears as merely
symbolic, without entailing participation in decision-making.

Ugarte Urzua (2019) analyzes the process of drafting Decree
66, which regulates Indigenous Consultation in Chile. Article
7 requires the State to consult with indigenous populations
regarding any administrative measure that may affect them.
On the other hand, Article 8 regulates the approval of

private projects evaluated under the Environmental Impact
Assessment System. On the one hand, the few studies to date
(Caulkins et al,, 2023) have analyzed the impacts of Indigenous
Consultation on State administrative measures. However, no
literature reviews the effects of private project approval on
Indigenous peoples’'rights. So far, in Chile, only Environmental
Assessment for mining and large energy projects has been
extensively studied (Barria Meneses, 2019), leaving real estate
developments unstudied.

The Environmental Impact Assessment System (SEIA, in
Spanish) determines whether a project or activity causes
environmental changes and whether it complies with the
country’s regulations. To do this, the owners must comply
with Law 19,300 (1994) and the SEIA Regulations (Decree 40,
2012, Articles 10 and 3) to determine whether their project
requires an Environmental Impact Assessment under the
modality of an Environmental Impact Statement (DIA, in
Spanish) or an Environmental Impact Study (EIA, in Spanish).
Article 7 of the Regulation requires an EIA for projects with
direct impacts on indigenous communities, considering
their duration, magnitude, and vulnerability to climate
change that affect their natural resources, mobility, access
to basic services, and worldview. On the other hand, Article

10 of Law 19,300 requires an Environmental Impact Study
for urban development projects only when they are not
included in areas designated by regional land-use planning
plans, regulatory plans of different hierarchies, regional urban
development plans, and coastal edge zoning.

The Indigenous Consultation processes in the SEIA seek
agreements with indigenous peoples on measures that could
affect them. These meetings should be consultations in good
faith prior to the environmental assessment, in which cultural
particularities are respected (Decree 40, 2012, Title V. Art. 85).
However, Faundes Pefafiel and Campos Mello (2024) point
out that the consultation depends on the level of affectation
understood as a “precautionary requirement of probable
effects”, without the need for prior checks, and must be carried
out by the SEA (Environmental Assessment Service) when a
project significantly impacts indigenous peoples. On the other
hand, the SEIA Regulation (Decree 40, 2012) establishes that
the Indigenous Consultation must address potential impacts,
mitigation measures, compensation, reparation, and the
project owner's voluntary commitments.

Thus, the question remains whether the regulation of Chilean
urban development adequately addresses the requirements
of Convention 169 of the International Labor Organization,
ratified in Chile (Decree 236, 2008), or merely symbolically
recognizes the right to consultation.

. METHODOLOGY

In the following research, a qualitative approach was used
to examine the scope of Indigenous Consultation in the
approval of significant urbanization projects, drawing on the
experiences of the different stakeholders in the case study.



Aspect DIA EIA
Evaluation period 60 days 120 days
Extension of the evaluation period 30 days 60 days
Citizen participation Ifrequested, if there are Always

environmental positions

Indigenous Consultation Not applicable

When there is a significant impact on indigenous peoples

Appeal process Before the SEA's Executive Director | Before the Committee of Ministers

Table 2: Differences between Environmental Impact Statements (DIA) and Environmental Impact Studies (EIA). Source: Prepared by the authors

based on information from the SEA.

The research collected data through interviews, observation,
and documentary analysis (Table 1). Participant observation
conducted by one of the authors during the project’s citizen
participation process in August 2024 was also included.
Results were triangulated with interviews with Environmental
Assessment Service officials [SEA], Mapuche communities, the
municipal Cultural Advisor, and a local environmental NGO. All
the interviewees were informed about the project and asked
to sign an informed consent. Only SEA officials asked that their
names not be revealed. The interviews were transcribed and
subsequently analyzed according to the research topics.

IV RESULTS

The evaluation system of urban development projects is
structured to facilitate their approval. Table 2 shows a structural
discretion in the choice of evaluation between the more
expeditious Environmental Impact Statement (DIA) or the more
demanding Environmental Impact Assessment (EIA). When
analyzing the data available on the SEA’s website ([SEA], 2026),
itis noted that between 2017 and 2025, the Environmental
Impact Statement was used in more than 90% of the cases.
The vast majority of EIA or DIA applications are approved. The
rejection rate varied from 2.4 to 6.2%. In 2019 and 2024, for
example, 0% of real estate projects were rejected. In the years
reviewed, the rejection rate for real estate projects ranged

from 0% to 4.8%, and only in 2022 did it reach 11.5%. Carmona
Caldera (2020) shows that limiting Indigenous Consultation to
ElAs reduces their participation (4.6% in the SEIA, between 1992
and 2017), making impacts invisible and requiring technical or
environmental impact evaluations, which dilute the debate on
impact and mitigation.

As a complement to this structural analysis, interviews were
conducted to understand the participants’ experience. The

Mapuche communities report that work undertaken prior to
the construction of the “Lomas del Lago Villarrica”real estate

project proposed by the developer Martabid has fragmented
their spiritual link with ecosystems, and that this impact is not
considered in the project’s Environmental Assessment. Their
examples include altering the natural slopes of the hills with
heavy machinery, modifying watercourses, and deforesting
native vegetation in the vicinity of the Retxikura Stone
National Archaeological Monument—all of which occurred
prior to the project’s approval.

The real estate project adjacent to the Retxikura Stone
National Archaeological Monument affects the wetlands
(Menoko) and centennial forests (Aliwen), which are essential
to the Mapuche cosmovision and their traditional activities
(Figure 3). The community highlights several important spaces,
such as the estuary and its pampa, where significant activities
take place (Table 3).

As a result, there is inadequate representation of the affected
communities in the Evaluation System, leading to the
omission of relevant environmental and cultural characteristics
in the studies preparing the Environmental Impact Statement,
and to the transgression of ceremonial spaces and cultural
sites during pre-construction activities.

One of the issues highlighted most by the interviewees is
the omission of cultural characteristics in the Environmental
Impact Assessment Service. An SEA official mentioned
(interview September 13", 2024) that regional planning and
environmental assessment are clearly on different tracks.

For the Lomas de Villarrica project, the owner’s company
submitted an Environmental Impact Statement (DIA) to the
SEIA, with attached site and local context analysis reports, on
Folio 2024-09-244-2 (Environmental Assessment Service [SEA],
2024). The president of the NGO, Salvemos la Piedra Rexicura,
explained (Beltran, P, personal interview, September 25,
2024) that the company behind the project hired consultants
to conduct the studies needed to submit the project’s DIA.
However, there were “clear shortcomings in capturing the
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Figure 3. Main spaces of cultural significance in the study area.
Source: Preparation by the authors based on visits and interviews
with local actors between July 2023 and June 2025.

sector’s reality” because they ignored fundamental cultural
practices such as Ngillatun, We Tripantu, and areas of
Nguillatu, as well as ceremonial spaces and Ngen (protective
spirits). This omission shows that “the impact assessment
system benefits the owner rather than the people”

According to Sanchez Curihuentro (2001), these natural spaces
are considered the "heart of Mapuche culture’, differing from
Chilean culture, where places of worship are marked out

and built. Regarding these spaces, a SEIA official emphasizes
(Personal interview, September 13™, 2024) the need for a
comprehensive analysis that considers “all elements such

as noise, atmospheric emissions, road use, and the effect

on natural resources, among others” However, from the
perspective of the director of the Historical and Heritage
Corporation of Villarrica (Aguilera, M., personal interview, June
26", 2024), the spiritual limits of the ceremonial zones should
also be recognized:

What is the influence of the river, spiritually? Where are
its edges? This issue is very important and sensitive;
these questions have to be answered by the right
people (from Mapuche communities). The spiritual
boundaries of sacred elements for the Mapuche
people are based on geographic characteristics and
on how certain natural elements manifest.

Area Activities

Environmental Conservation,
Mapuche Ceremonies,
Environmental Education,
Archaeological Site

1. Boldo Forest

Mapuche Ceremonies, Collection of

2. Limawe Estuar
fmaw uary Medicinal Herbs, Archaeological Site

Mapuche Ceremonies,
Environmental Education, Palin
(Traditional Mapuche Game)

3. Limawe Estuary
Pampa

Environmental Conservation,
Collection of Medicinal Herbs,
Environmental Education

4. Hualve-Aliwen
(Wetlands - Ancient
forests)

Table 3. Areas of cultural significance. Source: Preparation by the
authors based on interviews with local actors between July 2023 and
June 2025.

In this context, the Cultural Advisor from the Indigenous
Development Office of the Municipality of Villarrica stresses
(Marin Manquecoy, H., personal interview, October 11,
2024) the importance of “validation from the Lonko, Kimche,
Lawentuchefe, among others’, who must be included in

the project’s evaluation, for example, in the layout of the
subdivision’s avenues (Figure 4).

The Director of Villarrica's Historical and Heritage Corporation
(Aguilera, M., personal interview, June 26, 2024) points out
that the current system places excessive responsibility on
the project owners:“We rely on the professional ethics of
the consultants and owners who conduct the studies. This is
exemplified by the disconnect between the Environmental
Impact Statement (DIA) and the reality of the area, where:

According to the DIA, there are no cultural traditions
and archaeological remains in the area. This means

an aberrant disconnection from Environmental Law;
itis an inconsistency with the spirit of the law that
evidences the system’s capture by economic interests.

The SEA official mentioned above explains (Interviewee A,
personal interview, September 13, 2024) that:

One of the most important matters that has
become relevant in the last ten years is the
human-environment interface as a component

of environmental assessment. That means more
challenges in terms of methodologies to understand
the socio-territorial context better.



Figure 4. Alto Costanera Avenue. Source: Prepared by the authors (2025).

To counteract this situation, (Aguilera, M., personal interview,
September 13, 2024) insists that Historical Heritage Land
Registries need to be created for the Region, in collaboration
with State institutions and indigenous organizations, as a tool
to validate the information presented by the project owners.
Something similar was implemented in Colombia in 2023 with
the Land Registry Management by Indigenous Communities
Agreement. This Multipurpose Land Registry registers
boundaries, physical characteristics, land uses, and cultural
values of indigenous areas (Government of Colombia, 2025).
It was developed through prior consultation and included
training for communities to manage their areas, as well as
specific regulations. This process, which could be emulated
in Chile, combines efforts between the government, public-
private institutions, and communities, integrating technical,
cultural, and spiritual values in regional management.

The concern of the Villarrica Historical and Heritage
Corporation Director, Marco Aguilera, is supported by an
official letter from the National Monuments Council (CMN)
dated June 7, 2024, addressed to the SEA, regarding the
Environmental Impact Statement presented by the Martabid
Real Estate Company for the “Lomas del Lago Villarrica”
project. The CMN argued that the DIA "does not present

the background information needed to certify that the
project does not have any of the effects, characteristics

or circumstances described in letter f) of article 11 of Law
19,300 (1994) (letter f indicates: alteration of monuments,
sites of value, anthropological, archaeological, historical and,
in general, those belonging to the cultural heritage) given

the presence of archaeological findings and sites of cultural
importance in the area. In addition, the project clearly violates
letter ‘c” of Article 11 of the SEA Regulation (Decree 40, 2012)
by significantly altering the customs of the local Mapuche
population in their ceremonies at the Retxikura stone.

Faced with this situation, the CMN requested a “preventive
archaeological characterization” during the Environmental
Assessment, stressing the need to consider cultural heritage in
the process.

V. DISCUSSION

The review of the results shows a structurally insufficient
response regarding the obligations from the ratification of
ILO Convention 169 (Decree 236, 2008). This is because the
approval of real estate projects in Chilean urban areas relies
uncritically on the Environmental Assessment System (SEA)
to determine whether consultation with the indigenous
population is required. The SEA, for its part, accepts that they
are included in this case within a Regulatory Plan and that it
would not be necessary to evaluate the urbanization project
more closely. Although the project clearly and significantly
affects the customs of the local Mapuche population in
their ceremonies around the Retxikura stone and impacts

a declared National Archaeological Monument, the project
owner could submit an Environmental Impact Statement
and, with that, would not need to conduct an Indigenous
Consultation. The case shows that the Environmental Impact
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Assessment focuses on compliance with environmental quality
standards while pushing aside intangible cultural and spiritual
aspects.

Regarding the Director of Villarrica's Historical and Heritage
Corporation’s suggestion to create Historical Heritage Registries
for the Region to validate the information presented by project
owners, recent Chilean studies confirm the importance of
protecting spaces of significance for the indigenous population
in national urban and peri-urban areas (Fontana, 2022; Olate
Michel, 2024). The co-creation of registries, as exemplified

by Colombia’s Multipurpose Land Registry, could serve as a
regional information tool to reduce the structural power gap

in the planning and regulation of Chilean urban development
between project owners and indigenous communities. A first
step in this direction was recently taken in the context of the
modification of the Concepcién Metropolitan Regulatory Plan
with the publication of the protocol on including indigenous
peoples in planning matters by the SEREMI MINVU Biobfo
(Trawtin in Concepcién: State and Mapuche People co-build
metropolitan urban planning, 2025) and of a first mapping
effort that included 395 sites of Mapuche-lavkenche cultural
significance in the Metropolitan Area (Gore Biobio & Minvu,
2025).

VI. CONCLUSIONS

This research aimed to analyze a case of urban development
in the peri-urban area of Villarrica to better understand the
relationship between urban planning and spaces of cultural
significance for indigenous peoples, particularly in relation

to urban development regulations. The key is recognizing
Environmental Impact Assessment as the only way to consult
indigenous peoples for an urban development project. In this
vein, there are structural limitations, such as restrictions on
Environmental Impact Statements and insufficient deadlines,
that do not allow for effective public participation. The
research reveals a lack of a rigorous intercultural approach and
administrative obstacles to effective participation, coupled
with a technical vision that minimizes cultural and spiritual
dimensions, thereby restricting the ability of the SEIA and,
therefore, of urban development regulation, to address impacts
comprehensively.

The discussion presented here demonstrates that the

urban development regulations in Chile fail to adequately
address essential issues concerning the State’s obligations to
indigenous peoples. It is necessary to make structural regulatory
adjustments to the approval process for urban development
projects to better protect sites of significance to indigenous
peoples within Chilean urban areas, recognizing their status as
peoples rather than treating them as just another stakeholder in
urban planning.
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Con las civilizaciones, el agua y su geografia marcaron patrones para construir redes urbanas como insumo de vida, produccién
de alimentos, transporte e identidad colectiva; sin embargo, en la actualidad estas redes azules han sido excluidas frente al
proceso de urbanizacion, lo que ha llevado a su pérdida parcial o total por cambios de uso de suelo y ocupacién indebida, lo
que potencia amenazas y disminuye la capacidad de adaptacion al cambio climatico. Esta realidad se redibuja en Loja, ciudad
andina del sur de Ecuador, atravesada por tres rios y 44 quebradas, en un relieve irregular, donde la investigacion buscé
identificar y delimitar tipologias de quebradas que definan lineamientos para su planificacién, con un enfoque urbano-ambiental
adaptativo al cambio climatico. La metodologia se estructuré en dos fases: en la primera, a partir de informacion cartografica,
se identificaron y normalizaron seis variables que inciden en la adaptacion urbana: movimientos en masa, sobreutilizacion,
bosques y plantaciones, alcantarillado, consolidacién urbana e indice de contaminacion potencial difusa. En la segunda, con

la participacion de expertos y mediante el Proceso Analitico Jerarquico, se definieron las variables y pesos a considerar para
evaluar la capacidad adaptativa de quebradas frente al cambio climatico y, con ello, definir tipologias. Como resultado, se
obtuvieron seis tipologias de quebradas urbanas, estableciéndose que el mayor niumero corresponde a “Riesgo Bajo - Cobertura
Bajo - Infraestructura Medio”. Como variables decisivas al momento de priorizar quebradas, a criterio de los expertos, se
consideraron movimientos en masa, bosques y plantaciones, y sobreutilizacion del suelo.

Palabras clave: aguas superficiales, tipologia, planificacion territorial, cambio climatico

Across civilizations, water and geography shaped patterns in building urban networks, serving as inputs for life, food production,
transportation, and collective identity. However, nowadays these blue networks have been excluded amid urbanization, leading
to their partial or total loss due to changes in land use and improper occupation, which heightens threats and reduces the ability
to adapt to climate change. This reality is redrawn in Loja, an Andean city in southern Ecuador, crossed by three rivers and 44
ravines in an irregular relief, where the research sought to identify and delimit ravine typologies to define planning guidelines
using an urban-environmental approach adapted to climate change. The methodology was structured in two phases: in the

first, based on cartographic information, six variables affecting urban adaptation were identified and normalized: landslides,
overuse, forests and plantations, sewerage, urban consolidation, and the diffuse potential pollution index. In the second,

with the participation of experts and through the Hierarchical Analytical Process, the variables and weights to be considered

for evaluating the adaptive capacity of ravines in the face of climate change were defined, and, as a result, typologies were
established. Thus, six urban ravine typologies were identified, with the largest group being “Low Risk - Low Coverage - Medium
Infrastructure.” According to the experts, the decisive variables for prioritizing ravines were landslides, forests and plantations,
and land overuse.

Keywords: surface waters, typology, territorial planning, climate change
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| INTRODUCTION

The effects of Climate Change, from now on CC, have
repercussions on regional systems, evidencing that human
activities and rapid urbanization contribute to the generation

of greenhouse gases and the loss of permeable soils (Arellano &
Roca, 2015). The replacement of natural drainage networks with
impermeable surfaces increases runoff and flood risks (Vidal &
Romero Aravena, 2010). As a result, strategic ecosystems, such as
riverbanks, have been invaded for construction (Guastella et al,,
2019), thereby reducing resilience to natural hazards.

In Latin America, several studies have addressed blue networks
from specific approaches. It has been shown how urbanization
in Andean basins severely alters the hydro-geomorphological
balance of a region (Romero & Vasquez, 2005). From an
ecosystem services perspective, the role of riparian areas as
buffer zones is particularly evident in Santiago's Mapocho

River (Vasquez, 2016). In the dense Buenos Aires context,
Green-Blue Infrastructure [GBI] generates environmental, social,
and economic benefits (Kozak et al.,, 2020), while in Quito
(Secretariat of the Environment, 2025), the micro-watershed
approach is incorporated into analyses of land-use protection,
risk, and CC. This shows regional progress, but also the need for
comprehensive approaches to characterize and organize urban
ravines based on their adaptive capacity to CC at the intra-urban
scale.

In this framewaork, this research is carried out in Loja, an Andean
city in southern Ecuador, whose water system evidences

the persistent impact of urban growth on its water courses
(Municipality of Loja, 2021). The study sought to define
typologies of resilient ravines, identify which variables are
relevant to defining urban ravine typologies for adaptive
intervention to CC, and assess the distribution and prevalence
of these typologies in the case study. A methodology was
proposed to standardize the variables affecting urban
adaptation to CC, and, at the same time, establish, with the
participation of experts on the subject and using the Analytical
Hierarchy Process [AHP], the variables and weights that define
the urban ravine typologies. The study’s contribution is to
support planning decision-making by identifying intervention
priorities and differentiated levels of adaptive capacity in Andean
urban contexts.

Il. THEORETICAL FRAMEW/ORK

Adaptive planning in urban water systems has attracted growing
scientific interest in addressing the impacts of CC (Rangwala,
2024). Regional planning is no longer limited to reducing

risks or vulnerability, but includes various components of the
socio-ecological system (Gallopin, 2003). In this regard, this
explains how current cities are generating a negative metabolic

T T T T - T LN T T

— Quebradas
— Rios

Figure 1. Case study: City of Loja. Source: Preparation by the
authors.

process that accelerates as the urban sprawl spreads, without
considering sustainable infrastructure (Delgado Ramos, 2014);
therefore, it is imperative to approach CC from the region’s
multidimensional planning (Barton, 2009), as the climate and
its effects are understood from the relationship between the
natural environment and human beings.

Among the effects of CC, increases in rainfall frequency and
intensity are evident (IPCC, 2023); hence, the sponge city model
emerges as the dominant urban drainage strategy. This model
absorbs rainwater and allows it to follow its natural course,
avoiding the collapse of gray systems (Jiang & McBean, 2021) by
optimizing the principles of natural accumulation, filtration, and
purification (Yu et al,, 2023). GBI is fundamental to this model
because it provides thermal control, improves air quality, and
manages floods (Venkataramanan et al., 2020). As for urban
ravines, given their socio-ecological value, they have high
potential to form this GBI (Sdnchez-Almoddvar et al., 2023).

Beyond physical infrastructure, contemporary urban watershed
planning incorporates resilience and adaptive capacity. Adaptive
capacity is understood as the ability of a system (in this case,

the ravine and its surroundings) to adjust to climatic changes,
moderate potential damage, and leverage opportunities (Valera
& Sharifi, 2025). In the Latin American context, this capacity
directly depends on the quality of the available GBI, in which
riparian vegetation not only regulates the hydrological cycle
and temperature but also provides multifunctional support
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Figure 2. Methodological process of the research. Source: Preparation by the authors.

for ecological and social connectivity (Pradilla & Hack, 2024).
Therefore, the characterization of ravines must not be limited
to describing physical states, but rather it must interpret the
interaction between the threat (risk) and the response capacity
of the ecosystem (coverage) and society (infrastructure) to
determine its real adaptation potential in the face of extreme
events (Valera & Sharifi, 2025).

On the other hand, AHP has proven valuable for decision-
making in regional planning under climate uncertainty, where
multiple social, environmental, and economic objectives
converge. Bousquet et al. (2023) identified AHP as one of the
most widely used methods for planning nature-based solutions,
in which experts participate in the criteria-weighting phase, and
Geographic Information Systems (GIS) tools are used. Meerow
and Newell (2017) developed the Green Infrastructure Spatial
Planning model, which combines GIS-based multicriteria analysis
with six benefit criteria and demonstrates the effectiveness

of AHP in planning by relating spatial aspects to ecosystem
services. At the same time, Kaur and Gupta (2022) proposed

GBI using AHP-GIS for climate-adaptation-focused rainwater
management.

. CASE STUDY

The city of Loja, in southern Andean Ecuador’s Loja province,
was selected as a case study. It has 203,496 inhabitants (National
Institute of Statistics and Censuses [INEC], 2022) spread over
5,732.51 hectares (Municipality of Loja, 2021). Figure 1 shows
the location of the city in the context of the basin, canton, and
province of Loja, as well as the water system consisting of three
rivers and 44 ravines in an irregular relief. The rivers run for about
21.53 km, while the ravines run for about 104.34 km.

N METHODOLOGY

The research used a mixed-methods approach integrating
quantitative spatial analysis and multicriteria decision-

making methods. The process was developed in two phases:

1) identification and standardization of variables, and 2)
prioritization and definition of typologies. The AHP method
(Saaty, 1990) was used through participatory workshops and GIS
for cartographic analysis (Figure 2).

Phase 1: Identification and standardization of variables

The six variables were grouped into three categories: risks,
coverage, and infrastructure, according to complementary
territorial analysis dimensions that evaluate ravine functionality
and vulnerability (Canteiro et al,, 2024; Li et al,, 2022; Fu et

al, 2021) in a previously obtained 200 m buffer. This buffer

is justified because riparian zones are critical interfaces
between terrestrial and aquatic systems, whose ecological and
hydrological processes depend on the surrounding landscape,
not only on the immediate water course (Gregory et al,, 1991,
Kupilas et al., 2021). The buffer considers the influence of the
built environment, is consistent with zoning methodologies for
water threats in Andean basins (Montenegro & Arteta, 2019), and
aligns with buffer criteria required for ecological connectivity in
Latin American cities (Pradilla & Hack, 2024).

Group 1. Risks - Dimension of natural threats

This focused on the region’s intrinsic geomorphological
hazards, incorporating susceptibility mapping to landslides that
compromise soil stability. Landslide mapping (2008) of the Loja
Municipal GAD was used, selecting 'Very high’and ‘High'risks.
The inclusion of both variables is critical, given that CC scenarios
foresee intensified rainfall in the Andean region, which directly
triggers landslides on unstable slopes, endangering the viability
of gray infrastructure and necessitating preventive adaptation
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measures (Alzate Buitrago, 2021). The representative percentage
of these risks in each ravine was determined.

Group 2. Coverage - Ecological status dimension

The ecosystem’s biophysical conditions were considered,
including the integrity of the vegetation cover and the region’s
support capacity (overuse). Random Forest algorithms were
used in the Google Earth Search Engine to perform a supervised
classification of a PlanetScope image (3 m spatial resolution). The
Standardized Difference Vegetation Index was used to spectrally
discriminate between consolidated arboreal vegetation (forests/
plantations) and low-growing vegetation (shrub/herbaceous).
Overuse was determined by evaluating land use conflicts.

First, the host capacity of the environmental units (defined

by land use, permeability, and slope) was calculated using an
impact-aptitude matrix against potential activities (Agriculture;
‘Conservation and '‘Regeneration’). By comparing this capacity
with the actual ground cover, four levels of conflict were
identified and quantified (in area and percentage within the
buffer): adequately used, light overuse, medium overuse, and
light underuse.

Group 3. Infrastructure - Anthropic pressure dimension

The human interventions that modify the natural dynamics of
the ravines were analyzed. The percentage of homes without
sewerage was determined using information from the Sewer
Network and Loja's Land Registry. An'‘Intersection’was made
between the houses and the buffer. The ‘Connection by
proximity’tool was used, taking into account that the distance
is greater than or equal to 0, to determine the houses with
sewerage at that distance. Urban consolidation was defined
using the city’s land registry mapping, in which the percentage
of land with construction was estimated. The ICPD was
calculated by cross-referencing data on land use, permeability,
slope, and flow length to determine its average for each ravine.

Phase 2: Prioritization and definition of typologies

On May 31, 2022, a multidisciplinary participatory workshop
was held, involving stakeholders with technical, regulatory,
and regional knowledge of the Loja basin. The expert panel
comprised three strategic groups:

1. Local government technical experts: representatives
of the Municipality of Loja with experience in regional
management, sewerage, and urban planning.

2. Environmental experts: engineers and specialists with
expertise in hydrological dynamics, vegetation cover, and
climate risks.

3. Consulting team and researchers: academics in charge
of methodological structuring and the spatial analysis of
variables.

This workshop had two stages. The preparatory stage, in
which the preliminary list of variables selected from the
existing literature, expert knowledge, and field observations

was presented. A weighting outline was used; the group of
experts established standardized values for the variables based
on preferences (0 for not preferred at all and 1 for extremely
preferred). To avoid arbitrary weighting of variables, the
Analytical Hierarchy Process (AHP) was applied with the expert
panel using the AHP Online tool (Goepel, 2018).

Weighted linear sum of typologies

A weighted linear sum was used to generate typologies,
incorporating the variables and weights defined in the
workshop, as well as the categorizations among them. The
values (0 to 1) were standardized for the 200 m buffers of the 44
ravines. The results were classified as 'low’for those who scored
between 0 and 0.33,'medium’for those who scored between
0.34 and 0.66, and 'high’for those who scored between 0.67 and
1.

V. RESULTS

Characterization of ravines

Prior to the characterization, the ravine system was organized,
labeling those not identified by the Municipality of Loja. It was
possible to identify 44 ravines within the city’s urban limits. Next,
the results of the risk, coverage, and infrastructure analyses are
presented, which allow defining homogeneous zones based
on similarities in their biotic and physical components. Figure
3 shows that 4 ravines have between 20-30% of their area
at'very high'risk, 45% of the total, and 13 between 10-20%
corresponding to 36%; while 12 ravines have between 15-30%
of their area at ‘high'risk, 55% of the total, and 26 of the 0-15%
grouping in 21%.

The overuse analysis indicates that the buffer area has 57.9%
adequate use, 27.8% light overuse, 13.9% medium overuse, and
0.4% light underuse. On the other hand, seven ravines have
forest cover on more than 20% of their surface area, accounting
for 31% of the total buffer area (Figure 4).

Figure 5 shows that 33% of homes in the buffer zone lack

a sewer system; 19 ravines have fewer than 50% of their

homes with the service. 11 ravines have a high degree of
consolidation (more than 75% of plots built), representing 27%
of smallholdings in the buffer. The ICPD ranges from 5.25 to 7.85,
with the majority of the region (78%) showing medium to high
values and 14% very high values.

Prioritization and weights of each factor

With the weighting conducted in the expert workshop, the
variables are grouped into three categories: risks, coverage,

and infrastructure. According to Table 1, at the global level, the
variable landslides (high and very high risk) have the greatest
influence in identifying the ravines to be intervened, followed by
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Figure 4. Overuse, forests, and plantations. Source: Preparation by the authors.

those with smaller forest and plantation areas and land overuse. A .
third minor group includes urban consolidation, ICPD, sewerage,
shrubs, and grass, according to the key stakeholders' criteria.

Types of ravines

Next, the six types of urban ravines are described, represented in
Figure 6 and detailed in Complementary Table 1 (Table C1). Both
the categorized and interpretative typology related to its capacity
to adapt to CC are presented.

T
695000

‘High risk, low coverage, medium infrastructure’'- ravines
with very low adaptive capacity”: Four (10.5% of the system)
are located on steep slopes, with high risk due to landslides,
soil instability, mudslides, and floods. The vegetation cover
is low due to the shift to agricultural and livestock uses in
its protected areas. They are mostly confined to sectors of
low urban consolidation.

‘Medium risk, low coverage, medium infrastructure’-
‘ravines with low adaptive capacity”: 11 (43.5% of the
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Figure 5. Sewerage, urban consolidation, and ICPD. Source: Prepared by the Authors.

Category Weight (%) Variable Weight (%) Factor

Risks 27 Landslides 27 1

Forests and plantations 21 044
Coverage 47 Overuse 19 0.40

Shrubs and grass 7 0.16

Urban consolidation 10 0.38
Infrastructure 26 ICPD 8 032

Sewerage 8 0.30

Table 1. Hierarchy of variables. Source: Preparation by the authors.

system), located towards the west of the medium urban
consolidation area. Low forest and native flora cover
have been affected by urbanization. At the same time,
important stretches of ravines that have been dammed
up affect water ecosystems and vegetation. The average
sewer coverage pollutes the water and its protective
edges.

‘Low risk, low coverage, high infrastructure’- ravines
with conditional adaptation potential’: Seven (9.5% of
the system) are concentrated in the south west and run
through the foothills with forests and native vegetation,
being potential resources for water catchments. The low
levels of sanitary infrastructure have a high and direct
effect on the ravines.

‘Low risk, low coverage, medium infrastructure’- ravines
with adaptive capacity restricted by urban consolidation”.
19 (34.8% of the system). They cover a large part of the
city’s consolidated area, so important sections have

been channeled and buried, thereby modifying their
natural routes and conditions. Consequently, they have
low vegetation cover, land-use changes, and a lack of
buffer zones, which pose direct risks to the surrounding
inhabitants.

‘Low risk, medium coverage, high infrastructure’- 'ravines
with severely limited adaptive capacity”: One (0.5% of the
system) located towards the south center, whose natural
characteristics were almost completely modified with the
channelization and burial of its course. The presence of




neighborhoods without sewerage generates pollution and
high alterations to natural ecosystems.

. ‘Low risk, medium coverage, medium infrastructure’-
‘ravines with intermediate adaptation”: Three (1.2% of
the system) are located towards the city center with
characteristics of dominant urban consolidation. The
presence of vegetation is average, and despite their
location, they maintain protected areas that support
regular vegetation and shrub cover, making it possible to
restore and enhance them.

V1. DISCUSSION

The results showed that for the prioritization of the ravines to be
intervened, the predominant influence of the landslides, forests
and plantations variables, as well as land overuse stand out, all
related to the importance of maintaining the permeability of
vegetation cover on the edges of the ravines, as these green
spaces along urban waterways could, among other benefits,
moderate the impacts of urban heat islands, strengthen flood
resilience and improve air quality (Inancoglu et al., 2020).

The combination of variables and categories generated six types
of ravines, whose interpretation of risk conditions, the state of
ecosystem components, and the degree of urban transformation
underpins their adaptive capacity to CC (Nieto-Cafarte et al,,
2025; Ferrario et al, 2024). Two typologies stand out: ravines
with very low adaptive capacity, which are the most critical and
include four ravines, and ravines with low adaptive capacity,
which include 11 ravines; in addition, due to the length of their
course, they represent 54% of the system. This shows that the
planning and recovery of ravines requires increasing vegetation
cover and promoting appropriate land use, as well as going
beyond gray engineering approaches that have also caused
total deforestation of the alluvial riverine plains by nature-based
solutions, which allow including the influence of vegetation and
resilience in flood-prone areas (Vordsmarty et al,, 2018). Moving
from a vertical strategy to a more horizontal-natural approach
that leaves room for the waterbody in the city (Warner et al,,
2012) that promotes the restoration of spaces for floodplains
and river channels to remain active and as free as possible, and
the connectivity between the main stream of the river and the
floodplain to generate self-sustaining ecosystems (Zingraff-
Hamed et al, 2021), which should be considered in urban
planning and in the regulation of the use and occupation of the
city's land from a socio-ecological perspective.

On the other hand, the use of the AHP and the participation

of experts and key actors in the prioritization of variables for
decision-making is fundamental because it contributes to the
knowledge of reality in participatory workshops in a structured
and mathematical framework for multicriteria decision-making,
which allows identifying and hierarchizing fundamental
aspects (Pérez-Ramirez & Martinez-Damian, 2020). In addition,
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Figure 6. Typologies of the urban ravines of Loja. Source:
Preparation by the authors.

its transparency can help manage tensions and conflicts of
interest that may arise between different groups (Baladia et

al, 2015). However, the AHP may introduce sources of bias,
primarily stemming from the subjectivity of experts in paired
comparisons, which can be influenced by leadership, consensus
pressures, or power imbalances. In addition, the method
assumes independence among criteria and may be sensitive
to small variations in assessments (Mendoza et al., 2019). In this
study, these limitations were addressed by selecting a diverse
panel of participants, checking the consistency of the matrices,
and conducting a collective discussion of the results. Thus, the
contribution of the work lies in the systematic integration of
the AHP with a participatory approach, offering a transparent
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and replicable methodological framework to support decision-
making in multi-stakeholder scenarios.

VI CONCLUSIONS

The research questions are validated by defining ravine
typologies using variables prioritized by key actors versus CC,
and by considering their characterization and prevalence in
the case study. Looking at risk, coverage, and infrastructure

in an integrated manner determined the direct and scalar
relationships of the ravines within a water system capable of
addressing the impacts of CC, such as flood resilience and

air quality improvement, among others. In this context, the
research seeks to link urban inhabitants and ravines, seeking a
healthy relationship that engages with the geography of water,
and, from this, builds natural and semi-natural habitats that are
resilient to CC, integrating responsible socio-economic uses.
Finally, the research supports decision-making regarding CC in
urban planning by defining ravine types based on their adaptive
capacity, thereby facilitating the hierarchical organization of
interventions across the region.
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El objetivo del articulo es estudiar la produccién del espacio en el Bajo Piura, territorio comunal hibrido (rural-urbano) donde
se articulan el valle y el desierto y confluyen las dinamicas extractivas y los riesgos climaticos. Se aplican tres categorias

de analisis: la escala extractiva, la escala del riesgo (ambas desde la relacién capital-naturaleza) y los asentamientos
autoproducidos, para examinar cémo se manifiestan los vinculos entre la acumulacion del capital, la crisis climatica y la
autoproduccion del habitat, en condiciones de desregulacion estatal y de mercados informales de tierra. La metodologia mixta
combina el enfoque cualitativo y socioespacial y se basa en entrevistas semiestructuradas y en la revision de cartografia y de
planes urbano-territoriales. Los resultados muestran la escala extractiva y la del riesgo como producto del espacio concebido,
ignorando las practicas comunitarias frente a la incertidumbre. Los instrumentos de planificacién respaldan esta l6gica y
naturalizan el riesgo al proponer areas de expansion del capital que estimulan la especulacion en el mercado de tierras. En

la nueva ruralidad, los asentamientos-refugio del desierto manifiestan la reapropiacion del territorio comunal segun criterios
resilientes. Se propone reconocer el territorio del Bajo Piura como unidad intermedia de planificacién, en la politica de desarrollo
sostenible, que considere la cultura ambiental local y el derecho a un territorio seguro.

Palabras clave: relacidn capital-naturaleza, escala extractiva, escala del riesgo, asentamientos autoproducidos del desierto,

territorio hibrido

This article aims to study the production of space in Bajo Piura, a hybrid (rural-urban) area where the valley and desert intersect,
and where extractive dynamics and climate risks converge. The analysis is structured around three analytical categories:
extractive scale, risk scale (both approached through the capital-nature relationship), and self-produced settlements. The
objective is to analyze how links between capital accumulation, the climate crisis, and habitat self-production manifest under
conditions of state deregulation and informal land markets. The mixed-methods approach combines qualitative and socio-
spatial perspectives, drawing on semi-structured interviews, cartographic data, and urban—territorial plans. The results reveal
that the extractive and risk scales are a product of the conceived space, ignoring community practices amid uncertainty. The
planning instruments reinforce this logic, naturalizing risk by proposing areas for capital expansion that stimulate speculation in
land markets. In the new rurality, desert refuge settlements exemplify the reappropriation of communal land in line with resilient
principles. The study proposes recognizing the Bajo Piura as an intermediate planning unit within a sustainable development
framework that considers local environmental culture and the right to a safe territory.

Keywords: capital-nature relationship, extractive scale, risk scale, self-produced desert settlements, hybrid areas

ASENTAMIENTOS AUTOPRODUCIDOS EN EL DESIERTO DEL BAJO PIURA, PERU:

ENTRE ESCALA EXTRACTIVAY ESCALA DEL RIESGO

PATRICIA CALDAS-TORRES, EDITH ARANDA-DIOSES
REVISTA URBANO N° 53 / MAYO 2026 - OCTUBRE 2026

PAG.54-63

ISSN 0717 - 3997 / 0718 - 3607



ASENTAMIENTOS AUTOPRODUCIDOS EN EL DESIERTO DEL BAJO PIURA, PERU:

ENTRE ESCALA EXTRACTIVAY ESCALA DEL RIESGO

PATRICIA CALDAS-TORRES, EDITH ARANDA-DIOSES
REVISTA URBANO N° 53 / MAYO 2026 - OCTUBRE 2026

PAG.54-63

ISSN 0717 - 3997 / 0718 - 3607

. INTRODUCTION

In Latin America, extractivism is a structural phenomenon
historically found in the mining, hydrocarbon, and agricultural
export sectors, all of which have substantial socio-
environmental effects. Its intervention in rural communities

is one of the starkest expressions of the capitalist model
(Gudynas, 2015; Svampa, 2013). In this context, a phenomenon
that needs to be analyzed is the relationship among
extractivism, the climate crisis, and territorial transformations
(Bebbington, 2015), which holds that accumulation entails

not only the overexploitation of natural resources but also

the over-determination of capitalist production by marginal
rural groups and their cultures. These develop appropriation
practices within ecosystems (Leff, 2004) in the face of recurrent
climate crises, drought, and extreme weather events, which
are intensified by extractive dynamics. Thus, the destruction

is not only material but also social and cultural (Bebbington,
2025), creating structural conditions that enable the emergence
of self-managed habitats as living spaces. In this process, the
conceived space is structured by the rationality of extractive
capital that reorganizes the area, by the State (Gonzales-Comin,
2023), and by the naturalization of risk through technocratic
planning devices (Swyngedouw, 2010).

In predominantly agricultural communal areas, both agro-
extractivism and mining and hydrocarbon extraction

operate, above all, through symbolic deterritorialization
processes of dispossession, achieved through effective
physical displacement. Most residents remain in the area,
embodying a community value rooted in ties to the land that
resists extractive logics (Giraldo, 2015; Bebbington, 2025).

This phenomenon is understood in terms of new rurality,
characterized by a greater presence of transnational (extractive)
companies and rural productive diversification, with an
increasing role for the service sector (Gaudin, 2023).

The case of the Bajo Piura Valley on the Peruvian north coast,

in the department of Piura, the second most populous
department in the country, is paradigmatic for the following
reasons: i) its high vulnerability to the El Nifio Phenomenon
(ENP); ii) the accelerated expansion of towns; iii) the
concentration of different extraction activities, and iv) the
presence of rural communities with small production units.
Likewise, the growing transnational intervention in the
formulation of planning instruments under the “Reconstruction
with Changes” program (Law N° 30556, 2017; Ministry of
Housing, Construction and Sanitation [MVCS], 2019) regularizes
the rearrangement of space that capital had previously
consolidated. Although there are studies on the transformation
of the region (Revesz & Oliden, 2011), changes in rural
communities, conflicts over land and water grabbing (Diez
Hurtado, 2024; Burneo, 2020), land trafficking (Diez Hurtado,
2023) and state disaster management (Castillo Fernandez, 2023;
Escobedo Vargas, 2022), the particularities of the production

of space, marked by the confrontation between an extractive

rationality and everyday practices that are based on necessity
and community reappropriation, have yet to be analyzed.

This article analyzes how the links among self-produced
settlements (SS), intensive extractivism, and extreme climate risk
manifest in Lower Piura, in the context of state deregulation and
informal land markets. Based on the capital-nature relationship
(Harvey, 2014), three analytical categories are proposed: a) the
extractive scale as the territorialization of capital; b) the risk
scale, reinforced by the capital-State relationship, which involves
planning instruments developed by transnational agents (IPATs),
linked to the extractive sector; and finally, ¢) the SSs as a lived
space, where resilient strategies emerge. A mixed methodology,
combining qualitative and socio-spatial approaches, is applied,
based on semi-structured interviews with key actors and the
review of cartography and urban-territorial plans. The aim is

to understand the implications of these changes in regional
restructuring for community culture, social capital, and agency
capacity in the SSs, with respect to planning and sustainable
development.

Il. THEORETICAL FRAMEWORK

The reflection considers three categories: extractive scale, risk
scale, and self-produced settlements. It starts from the capital-
nature relationship, whose contradictions are exacerbated in
regions with localized climatic risks and extractive dynamics.
Thus, disasters are exploited for capital accumulation, nature
is reconfigured, climate crises are framed as investment
opportunities, and socio-environmental costs are externalized
(Harvey, 2014).

The extractive scale and the risk scale are conceived as socio-
spatial and relational constructs grounded in power logics
(Brenner, 2001; Swyngedouw, 2010). The extractive scale

entails the consolidation of areas of exception (Gudynas, 2015)
through the dispossession and enclosure of land and water,
revealing an environmental structural violence that subordinates
ways of life to capital accumulation. Knowledge and ways of
inhabiting the area that are linked to ecosystems are ignored
(Sassen, 2015; Svampa, 2013; Leff, 2004), and inequalities in
access to and control of natural resources appear, thereby
worsening vulnerability to climate crises (Bebbington, 2025).
The risk scale is exacerbated by the extractive scale, especially in
coastal areas facing water scarcity, justifying the displacement
of inhabitants through capitalist expansion facilitated by the
capital-state relationship (Gober, 2010; Swyngedouw, 2010).
From the conceived space, both scales generate fragmentation,
transforming the ties among territory, local environmental
culture, and sustainability, showing that capital’s material
reorganization of space precedes its representation in planning
instruments (Lefebvre, 1974).
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Figure 1. Map of extractive activities in Bajo Piura. Source: Prepared by the authors using information from the National Geographic Institute [IGN]

(2025a).

The concept of self-produced settlement (SS) in rural
environments is also introduced as a living space where
extractive dynamics erupt, and its relationship with climate
vulnerability is examined. In the new ruralities, the SSs reflect
the reconfiguration of the rural as a space of productive
diversification, traversed by global dynamics and urban
expansion processes, as a case of rural-urban hybridization
(Gaudin, 2023; Pérez-Martinez, 2016). In Peru, these changes
also include the increase of communal population inhabiting
informal settlements, greater interaction between rural and
urban spaces, and greater socio-environmental conflicts
due to the overlap of extractive uses over traditional
communal land uses (agriculture, grazing, and shelters
against climatic events) (Diez Hurtado, 2023; Burneo, 2020).
These transformations show how the intervention of capital
generates territorial exclusion, especially where extractivism
is based on pre-existing power structures. In response to
these conditions, most residents remain on communal land.
For them, destruction is ontological, leading them to develop
forms of space control that are strongly intertwined with

the land (Diez Hurtado, 2024; Giraldo, 2015; Bebbington,
2025). Thus, they reterritorialize marginal spaces where
precariousness coexists with subaltern means of territorial
appropriation (Santos, 2000).

The rise of new forms of precarious urbanization in rural

areas stems from extractive logics and risk policies that fail

to identify the causes of socio-natural disasters (Castillo
Fernandez, 2023) or to consider local practices and knowledge

related to climate adaptation. SSs are understood as a form of
self-resolution of housing needs, configured as an alternative
for shelter. From the vulnerability conditions associated with
poverty emerges the active and creative role of its residents
as producers of the habitat. Thus, they configure spaces amid
uncertainty, guiding their socio-spatial construction through
resilient social practices and patterns of occupation (Araya
Ramirez, 2018). Participation and their appropriation strategies
are key to confronting the opportunities and adversities
inherent in the territory they inhabit. Thus, to shed light on
the transformation of the territory by the intervention of
capital and the agency of the inhabitants, the categories of
conceived space and lived space of Lefebvre (1974) have been
incorporated.

ll. CASE STUDY

Bajo Piura covers approximately 5,544 km?in an area between
the city of Piura (158,495 inhabitants), the regional capital

and the main pole of attraction, and the city of Sechura
(44,590 inhabitants), the provincial capital and coastal node
(National Institute of Statistics and Informatics [INEI], 2018). Its
communities, San Juan Bautista de Catacaos (SJBC) and San
Martin de Tours de Sechura (SMTS), have economies based
on small family farming and artisanal fishing (Revesz & Oliden,
2011), within a department with high rates of monetary
poverty (25.4% - 29.65%) and extreme monetary poverty
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(2.9% - 4.3%) (INEI, 2026). It concentrates export monocultures,
hydrocarbon (gas) reserves, and one of the largest phosphate
deposits in South America, which is key to fertilizer production
(Figure 1). Sechura stands out for the aquaculture boom

that has consolidated a highly specialized sector, and for
being the province with the highest population increase

in the region between 2007 and 2017 (27.05%), surpassing
that of Metropolitan Lima (12.35%) (INEI, 2018). The informal
expansion characterizes the urban growth of Sechura, which
has increased its surface area fivefold between 1990 and 2024.
At the same time, conurbations such as Cura Mori-El Talldn
and La Arena-La Unién-Vice have been configured along
highways on the valley’'s edges. Bajo Piura is highly vulnerable
to ENP, which causes recurrent impacts, including floods and
droughts (Ministry of the Environment [MINAM], 2014).

V. METHODOLOGY

A mixed-methods approach was applied, combining a
qualitative, socio-spatial approach with semi-structured
interviews, cartographic analysis, and the interpretation of
secondary sources. The interviews were conducted during
the fieldwork, in June 2022, under the following selection
criteria: local stakeholders with life experiences regarding
extractive activities and the ENP, including villagers, farmers,
members of the local community, and specialists in research
and promotion of rural groups, in environmental issues,

and in territorial management (provincial municipalities of
Sechura and Piura). The analysis took place in two stages:
systematizing the collected information into categories and
conducting content analysis. An interpretative mapping was
also developed by combining official geospatial databases
and institutional mapping with satellite imagery (Google Earth
2005-2024), which demonstrated the tensions of territorial
dynamics, extractivism, and climate risk. The triangulation

of sources, on the one hand, the official cartography; on the
other hand, the sources of civil society (CooperAccién, 2024)
and local media (podcasts, Radio Cutivalu (Jimenez Arévalo,
2024)), allowed the incorporation of qualitative dimensions,
conflicts, and territorial perceptions. Cartography was used
from the National Geographic Institute [IGN], the Ministry

of Agrarian Development and Irrigation [MIDAGRI], the
Geological, Mining and Metallurgical Institute INGEMET],
the National Institute of Civil Defense [INDECI] (2018), and
the Ministry of the Environment [MINAM]. For territorial
planning, instruments developed by transnational agents,
which we have called IPATs, including the Urban Development
Plans of Sechura (MVCS, 2023) and of the Cura Mori-El Talldn
conurbation, and the Territorial Conditioning Plan of Piura
(PAT) (MVCS, 2020a), were selected.

V. RESULTS

a. The extractive scale as the territorialization of
capital

The extractive scale in Bajo Piura, a historically communal
area, is characterized by the concentration of monocultures,
hydrocarbons, and enclave-type mining, which generate
cumulative territorial impacts. In Cura Mori, located in the SIBC
community, capital produces its own space by reconfiguring
nature as a commodity under an agro-extractive logic

that appropriates resources such as water and land. This
dynamic is facilitated by the state hydraulic works (Escobedo
Vargas, 2022), which alter the Piura River's channels, thereby
increasing the vulnerability of farmers and villagers in
Catacaos and Sechura to floods and droughts (Alex, personal
communication, June 6%, 2022). The traditional practice of
harvesting rainwater generated by the ENP is marginalized.
At the same time, a system of ditches in the valley and the
Ramon and Napique lagoons in the desert consolidates the
use of the river’s natural overflow. Modern technology blocks
both forms of water control, as it shows that the extractive
scale not only depletes natural resources but also erodes
sustainable local knowledge.

A new phase of extractive capital development begins

with the dispossession of communal lands, legitimized by
regulations that classify dry forest lands as “barren lands’,
which encourage their commodification (Legislative Decree
No. 653, 1991, Article 23). The lack of official registration of the
SJBC community’s lands has facilitated dispossession (Burneo,
2020). In Cura Mori, the environmental and cultural value of
this ecosystem as a refuge from the ENP is rendered invisible
by capitalist rationality, which, by seizing land to expand
monocultures, installs a new form of production on communal
land that the inhabitants conceive as a common good.

In contrast, in the SMST community, the lands are owned, and
the mining fee is a new collective good in dispute. Extractive
rents are negotiated, although inequalities and material
vulnerability persist (Diez Hurtado, 2017), as manifested in
poor living conditions and casual, precarious employment.
The phosphate deposits eliminate a grazing area between

the mine and the Virrild estuary, and the mining concessions
occupy natural conservation areas (Fernando, personal
communication, June 7%, 2022), as part of the usurpation
process, with environmental impacts that pollute the air and
water and cause biodiversity loss and fisheries degradation.
The Vice district is losing more than half of its surface area near
the hydrocarbon station of a transnational company, the same
one that is installing a gas pipeline in Chusis, appropriating an
agricultural strip (Gonzalo, personal communication, June 7%,
2022). These forms of predatory extractivism (Gudynas, 2015)
exacerbate territorial fragmentation and marginalize local
communities (Figure 2).
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Figure 2. Map showing the extractive scale in Bajo Piura. Source: Prepared by the authors considering the District Municipality of Cura Mori (2020);
MIDAGRI (n.d.); Intercultural Communication Services [SERVINDI] (2023); CooperAction (2024).

b. The risk scale and the capital-state relationship estate areas of interest (Jimenez Arévalo, 2024). During the
In Bajo Piura, the inhabitants recognize both the positive and 2017 ENP emergency, thousands of residents of Cura Mori
negative impacts of the ENP: they value rainwater that supports moved to the dry forest to seek refuge after facing expulsion
pelagic fishing, aquifer recharge, and the regeneration of dry (Carmen, personal communication, June 5%, 2022). A form of
forests, but they suffer the loss of agricultural land, infrastructure, accumulation by dispossession that benefits from the disaster
and basic services (MINAM, 2014). The unpredictability of natural is revealed (Harvey, 2004; Burneo, 2020), thereby increasing
disasters is exploited by capital, which transforms environmental vulnerability. The SSs on communal lands sheltered the
crises into opportunities for accumulation (Harvey, 2014). victims of villages affected by the floods and the Yaku Cyclone
"Disaster capitalism”is combined with a “disaster policy”; associated with EI Niflo 2023. The failed state housing project
the State instrumentalizes the discourse of risk to legitimize "Una sola Fuerza’, located on the edge of the city of Piura, far
interventions, without addressing the structural causes of the from the living areas of the affected population, exemplifies
vulnerability. While the capital-State relationship reinforces risk the disconnect between reconstruction policies and ways
exposure (Castillo Ferndndez, 2023), the inhabitants reaffirm of inhabiting the desert, connected to the agricultural valley
community ties that promote territorial defense practices, (Beberly, personal communication, June 8", 2022). Similarly,
especially of refuge spaces, where the SSs, despite the itis shown that state risk management does not propose
precariousness, reveal a “geographical wisdom”in the resilient preventive strategies; it reproduces risk socially by focusing on
occupation of the desert (Burneo, 2020; Diez Hurtado, 2023). post-disaster reconstruction based on physical works, often
marked by corruption and technical deficiencies (Castillo
After the ENP of 1997-1998, the State, taking advantage of Fernandez, 2023).
the uncertainty, encouraged the conversion of dry forest into
monocultures, for the sake of agricultural modernization. In Bajo Piura, there is a “conceived space” that is intervened in

Companies expanded cultivation areas that reserve real by capital in line with its interests. In the monoculture area of
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Cura Mori, urban expansion is determined by new geographies
of exploitation of agro-extractivism surpluses (Gonzales-Comin,
2023). The IPATs define a territorial requlatory framework that
prevents the official recognition of shelter settlements or
proposes displacing them, and prioritize future areas of capitalist
accumulation, thereby further relegating local environmental
culture. The Urban Development Plan (PDU) of the “Cura Mori- El
Tallan” conurbation (2020-2030) (MVCS, 2020b) uses risk to justify
progressive displacements of SSs, by freeing urban land for real
estate valorization (Figure 3). The Sechura PDU (2020-2030)
(MVCS, 2023) quadruples the existing urban area by replacing
the SSs, arguing that the disorganization of its layout comes
from the informal land market (Figure 4). The proposed zoning
supports territorial exclusion, exacerbates risk exposure, and
stimulates informal markets of eroded land in areas reserved for
urban expansion, leaving non-waterlogged soils increasingly
vulnerable to land trafficking.

c. Self-produced settlements (SS) and community
culture

In the communal system, the high-lying desert areas serve

as shelters against ENP-induced floods, form spaces for dual
residence or temporary relocation, and foster ecological
complementarity between the valley and the desert (Burneo,
2020). This rotating occupation pattern connects the space
inhabited by families with agricultural work, grazing, and fishing,
facilitating survival and the seasonal diversification of economic
activities to cope with climate uncertainty (Revesz & Oliden,
2011). In Cura Mori, the SSs are extensive occupations of the
valley’s hamlets, where the inhabitants defend territorial rights
against agro-extractivism. In Sechura, they occupy the edges

of the valley and the city, in a context where communal land
shifts from a collective good linked to traditional ways of life to
an asset subject to informal transactions (Diez Hurtado, 2017).
The local concept of territory is highly dynamic due to the
alternation of subsistence activities across the coast, the valley,
the desert, and the city. In both communities, territorial mobility
is altered by agro-exports and phosphate mining, respectively.

In Sechura, phosphate mining has spurred small-scale economic
ventures, and the aquaculture boom is boosting urban growth
through the privatization of communal lands. The rural-urban
relationship that attracts migrants living in the urban periphery
is intensifying. Thus, urban infrastructure and basic services are
under pressure, resulting in drinking water coverage for only
40% of the population (Levith, personal communication, June
8™, 2022).

In the new rural world, the SSs emerge from the need to connect
the rural world with the urban one, given the lack of public
investment in the countryside, because, despite the insertion of
rural residents into the market, well-being conditions have not
improved (Julio, personal communication, June 6, 2022). These
settlements show forms of reappropriation of territorial control
and tensions in the production of space, marked by extractive
and risk scales. There is a tendency to stay and take advantage of

proximity to the highway, family farms, villages, and hamlets, by
setting up a kind of “living hedge”that surrounds the valley. This
strengthens social ties and community identity.

VI DISCUSSION

The analysis of the relationship between the extractive scale,
the risk scale, and the self-produced settlement in a communal
territory has allowed us to understand how the links between
extractivism and climate crises affect the production of

space. Both scales restructure the territory according to the
accumulation of capital in scenarios of state absence. The result
is a profoundly unequal geography, in which the SSs, based on
ancestral knowledge, sustainable practices, and collective forms
of reappropriation of communal territory, are subordinated to
extractivist and speculative logics. According to the singularity of
Bajo Piura’s coastal context exposed to the ENP, the intertwining
between both scales is seen in the metabolic contradiction
between capital and nature, visible in the enclosure of water
and communal land, dispossession, ecological degradation, the
social production of risk, and the instrumentalization of disasters
as an opportunity for capital valorization, where these act as
catalysts for accumulation.

The analysis allows us to identify self-produced settlements

as a form of resistance, territorial organization, and climate
adaptation in the face of both scales and state abandonment.
The occupation patterns of the SSs configure a kind of “living
hedge” of the valley in the face of dispossession, revealing
resilient strategies to reappropriate common goods that
produce spatial mobility and complementarity within the valley,
the desert, and the coastline.

From the perspective of new rurality, the study shows that the
convergence of the extractive and risk scales does not cancel
out local territorialities, but reconfigures them in a conflictive
way. The social production of the territory in Bajo Piura can only
be understood in terms of this convergence: a dispute between
competing territorial projects in which capital, the State, and
local communities coexist and confront one another amid
structural inequality.

The study’s implications for urban-territorial planning suggest
that even in contexts of low implementation, planning is not
neutral. Through categories and omissions, it can contribute to
rendering settlements that constitute shelter spaces invisible
and to generating favorable conditions for the capitalist
valorization of the territory. Technocratic devices that indirectly
align with these dynamics are evident. This raises the need to
rethink planning through an integrated approach that combines
the rural and the urban, recognizes the links between ways of
living and ecosystems, and places these vital spaces at its heart
amid climate uncertainty.
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VII. CONCLUSIONS

The case of Bajo Piura shows how the relationship between
the extractive scale, the risk scale, and the self-production
of the habitat reorganizes the territory, subordinating it to
accumulation circuits, and how the affected inhabitants,
especially farmers and fishermen, resist these logics.

The transformation of Bajo Piura by the intervention of

capital, through simultaneous intensive extractivism and risk
capitalization, is part of the global capital logic that commodifies
resources and even natural disasters, based on the reproduction
of capitalist accumulation. The particular aspects of this
experience lie in the invasive territorialization of capital, state
permissiveness, and the reaction of excluded residents who
produce the habitat, as a sample of rural territorialities.

The conceived space presents a differential production of risk,
treating territories as financial assets rather than living spaces. It
ignores the local environmental culture and redefines communal
territories as spaces available for land valorization and the
exploitation of natural resources.

The urgency of rethinking planning as an integrated,
participatory, and ecosystemic process that connects the valley-
desert-coastal unit and recovers environmental knowledge

and practices of community culture lies in the need to respond
to social and climatic crises. Thus, the SSs are strategies for
controlling the lived space in the face of the brunt of capital,
which ignores and renders invisible the capacity for agency and
the resilience of those who conceive the territory as a repository
of their sense of belonging.
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La concentracion de la poblacion en capitales regionales y el papel de éstas en la division politico-administrativa generan
asimetrias en el equipamiento urbano y en la oferta de servicios. En este contexto, los habitantes de ciudades de menor tamafio
se ven obligados a desplazarse hacia centros urbanos mayores para satisfacer diversas necesidades, lo que produce efectos
diferenciados en los territorios de origen y destino. Este estudio analiza, a partir de una encuesta aplicada a 766 personas
residentes en ciudades pequefias y medianas, los motivos, niveles de confort, gasto y tiempos de desplazamiento asociados a
la busqueda de servicios hacia Temuco y Valdivia, dos capitales regionales del sur de Chile que han experimentado procesos
de metropolizacién. Los resultados indican que al menos el 60% de los desplazamientos supera una hora de duracién y que

el transporte publico es el medio mas utilizado, evidenciandose, ademas, una heterogeneidad en los motivos de viaje. Estos
hallazgos permiten visibilizar los procesos de movilidad en el marco de ciudades en transicion hacia la metropolizacién como un
componente clave en las orientaciones de la Politica Nacional de Ordenamiento Territorial, particularmente en relacién con la
accesibilidad y su operacionalizacion a través del Sistema de Indicadores y Estandares Territoriales (SIET-Chile)

Palabras clave: accesibilidad, servicios basicos, transporte, jerarquia urbana, desplazamientos

The concentration of the population in regional capitals, along with their role in the political-administrative division, generate
asymmetries in urban infrastructure and service provision. In this context, residents of smaller cities are often compelled to
travel to larger urban centers to meet various needs, producing differentiated effects in both origin and destination areas.

This study analyzes, based on a survey of 766 residents of small- and medium-sized cities, the motivations, comfort levels,
expenses, and travel times associated with accessing services in Temuco and Valdivia, two regional capitals in southern Chile
that have undergone processes of metropolitanization. The results indicate that at least 60% of trips take over an hour, that
public transportation is the most commonly used mode, and that travel purposes show significant heterogeneity. These findings
highlight mobility processes in cities undergoing metropolitanization as a key component in guiding the National Regional
Planning Policy, particularly for accessibility and its operationalization through the System of Territorial Indicators and Standards
(SIET-Chile).

Keywords: accessibility, basic services, transportation, urban hierarchy, trips
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| INTRODUCTION

Territories have been profoundly transformed by
neoliberalism and globalization, reconfiguring socio-
spatial dynamics and generating new urban centralities,
as well as an increase in different flows (De Mattos, 2010;
Zurbano, Bidaurratzaga & Martinez, 2014; Beuf, 2020;
Soza-Amigo, Parada & Cholera, 2023). This integration has
intensified the movement of people, goods, ideas, and
capital, affecting cities locally and globally and causing
changes at both macro- and micro-urban levels (Sheller &
Urry, 2016; Kara, 2019). As a result, cities have experienced
heterogeneous growth, giving rise to differently sized

but unequally geographically distributed cities with
similar needs (Liu et al,, 2021). This process has occurred
within a context of asymmetries and increasing demands
for basic services such as energy, water, health, and
transport, which are stressing urban infrastructure and
can aggravate existing inequalities (Guo & Ma, 2023; He
etal, 2022).

Thus, differences in population distribution involve
asymmetries in the provision and development of
services. It is in this context that challenges emerge

in the medium-sized cities of South America, due to
their intermediate position between urban poles and
rural areas, and within the urban systems in which they
are embedded (Maturana Miranda & Montoya, 2021;
Chévez et al.,, 2008). In that way, the cities within urban
systems express an important part of diffuse, fragmented
and segregated peri-urban expansion (Ubilla-Bravo &
Mardones Caceres, 2024), but one unaccompanied by
a relevant battery of services that promotes greater
mobility and limits the benefits from the specialization
or diversification of cities’economic roles (Maturana
Miranda, Pefa-Cortés & Ortiz Nova, 2024).

As a result, this leads to a lack of basic services that

is strongly intertwined with territorial inequality and
expressed at the housing level through a lack of access
to water, sanitation, and electricity. In this regard,

the Economic Commission for Latin America and the
Caribbean [ECLAC] (2022) has emphasized that, in Latin
America, vulnerability tends to be greater in rural areas
due to weaknesses in infrastructure, not only in water and
sanitation, but also in other basic services, deficiencies
that are linked to social exclusion and limitations for
development.

In Chile, urban development has been a dynamic process
similar to that observed in other medium-sized cities

in South America (Maturana et al., 2017). However,

this evolution has not significantly improved access

to basic services; rather, it has generated high levels

of dependence and displacement from smaller areas

to larger urban centers (Maturana et al., 2017). It is in
this sense that accessibility has become a core issue
for evaluating urban sustainability (Rojas, Vecchio &
Ladron de Guevara, 2024), in line with the Sustainable
Development Goals [SDGs] that establish the provision
of basic services by 2030 as a fundamental aspect for
national development (Ministry of Social Development
and Family of Chile, 2025).

The National Urban Development Policy of Chile, passed
in 2014 and currently being updated, established the
definition of Urban Public Goods [BPU, in Spanish] and
created the Urban Development Standards Indicator
System [SIEDU, in Spanish] to measure and monitor
progress towards more sustainable and equitable

cities, aligned with the Sustainable Development Goals
(Ministry of Housing and Urbanism, 2014; Hidalgo
Dattwyler et al., 2021). At the same time, and within the
framework of the National Rural Development Policy,
the System of Indicators of Rural Quality of Life [SICVIR,
in Spanish] was created to assess gaps and inequalities
in access to basic services in non-urban areas. Both
were later systematized in the new System of Territorial
Indicators [SIET, in Spanish], which seeks to provide
relevant information for both urban and rural policy,
within the framework of the National Territorial Planning
Policy [PNOT, in Spanish].

However, despite these policies and monitoring
mechanisms being in place, gaps in the available details
hinder understanding of the challenges of accessing
essential services such as drinking water, sanitation,
education, and health. Significant challenges also persist
in their equitable provision, especially for vulnerable
groups, which include a growing housing deficit (United
Nations Peru, 2021; Centro de Estudios Techo Chile, 2024).
In fact, in the educational field, although the State has

led various initiatives to improve the quality and equity
of the system, inequalities persist, particularly in rural
areas and smaller cities (Basulto Gallegos, Castro Caceres
& Jara Jara, 2023; Gonzélez, 2017), all of which warrant
understanding. In health, although the universal coverage
system reaches a significant share of the population, gaps
in equitable access persist (especially in rural areas and
among vulnerable groups), and significant differences
remain between public and private care (Ministry of
Health of Chile, 2022).

Therefore, despite efforts to understand accessibility
levels, many scales of analysis do not consider smaller
urban spaces or cities undergoing metropolization (Rojas,
Vecchio & Ladrén de Guevara, 2024). In this context,

the cities of Temuco and Valdivia, the regional capitals

of the La Araucanfa and Los Rios Regions, located 600



and 800 km south of the capital, Santiago, respectively,
are relevant cases to analyze due to their population
concentration and their locations within their respective
areas of influence. The first (Temuco), with around
373,174 inhabitants, accounts for approximately 37%

of the region’s population, while Valdivia, with 170,043,
accounts for 42% (National Institute of Statistics of Chile
[INE], 2024). In addition, this population concentration,
beyond its magnitude, is not related to its spatial location,
as shown in Figure 1: Temuco is central, located next

to the dual-carriageway southern route 5. Meanwhile,
Valdivia is coastal and has limited access via single-lane
roads.

Despite the relevance of these regional capitals, the
characteristics of journeys within their spheres of
influence, the reasons behind them, and the resulting
spatial model remain insufficiently documented. This
article aims to analyze the reasons and some effects

of the inhabitants’movements in these regions, where
dependency relationships and practices associated with
access to basic services in urban-rural contexts are made
clear. The question is posed: how are these journeys, their
reasons, times, and comfort structured, and what effects
do these movements have on the population living in
smaller cities in search of basic services? This question
falls within the analysis of interurban displacement
dynamics linked to the centralization of urban services,

a phenomenon that directly affects the functional
relationships between cities of different sizes. It is also
related to the validity and materialization of the principles
established in the National Territorial Planning Policy,
particularly their connection between urban and rural
areas, with a focus on smaller cities in southern Chile.

Il. THEORETICAL FRAMENX/ORK

Accessibility and its components

Accessibility has become a fundamental process

that triggers displacement dynamics or pendulum
movements in Latin America. These dynamics are
explained by the asymmetries in the distribution of

the population within urban centers, which promote
interurban journeys and even the expansion of these
centers, particularly in metropolitan areas, where
movements are generated within their areas of influence
(Riquelme, Saravia & Azodcar, 2019; Lobo & Cunha, 2019;
Tiznado-Aitken et al., 2023).

Accessibility has been classically defined as how easily
one or more individuals can move from their origin to
a destination. However, this conception, focused on

measuring distances and travel times, tends to reduce

the phenomenon to a purely functional dimension of
displacement. From a broader perspective, accessibility
refers to the spatio-temporal constraints that structure
everyday life and shape the real possibilities for social
interaction. In this sense, it depends not only on the
distance to the demand and its size (Harris, 1954), but
also on historically produced territorial configurations
that unevenly distribute opportunities and services.

In an attempt to overcome strictly metric approaches,
Geurs and Van Wee (2004) propose a multidimensional
conceptualization based on four interrelated
components: land use, the transport system, the
temporal dimension, and the individual component.
However, from a critical perspective, these components
do not operate neutrally but reflect power relations,
socio-economic inequalities, and differentiated capacities
for appropriating and using practices, as they are
reflected in space. The location of activities (land use)
responds to market and planning logics that privilege
certain areas; transport infrastructure materializes political
decisions and budgetary priorities; temporality expresses
labor and organizational systems that do not affect
everyone equally; and the individual component is linked
to unequally distributed economic, social, and cultural
capitals (Soza-Amigo et al., 2023).

The urban hierarchy: A key element in population
distribution

Accessibility and journeys within the area are closely
linked to inequalities in the population’s spatial
distribution, where notions of urban hierarchy and
asymmetric centralities become relevant. The hierarchy
refers to the differential population magnitudes within
territories and, far from being an anomaly, represents a
structural regularity of urban systems: certain cities tend
to concentrate a significantly higher proportion of the
population than others and to reproduce this inequality
over time (Pumain & Saint-Julien, 2014). The same applies
to countries in Latin American contexts (Maturana
Miranda & Montoya, 2021).

In this framework, urban systems have a pyramidal
organization: there is a broad base of numerous low-
population urban centers, while towards the top, the
number of cities decreases sharply, although these
concentrate a substantial proportion of the total
population. This configuration not only describes a
demographic structure but also expresses a logic of
concentration of functions, resources, and opportunities
associated with the laws of scale and development
possibilities (Bettencourt et al., 2007; Pumain et al., 2006).
Consequently, population size becomes a determining
factor in the material and immaterial viability of certain
services, particularly in domestic contexts where the
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State’s redistributive and planning capacity is limited,
leading to unequal socio-economic benefits for cities
according to size and growth (Arvidsson, Lovsjo &
Keuschnigg, 2023).

Medium-sized or intermediate cities

The size of cities, measured by population, becomes
relevant and prompts reflection on the distinction
between medium-sized and intermediate cities. The first
is associated with a statistical notion, while the second
places greater emphasis on dynamic aspects, such as
strategy, urban positioning, mediation, and synergies.
According to Bellet Sanfeliu and Llop Torné (2004), a
city’s potential would not depend on its population size;
rather, its importance would lie in its ability to generate
relationships and integrate into the urban network.

This definition of intermediate cities is linked to
European contexts, where this concept emerged and
where the possibilities for well-being offered by States,
associated with much denser occupations (consider the
approximately 36,000 French communes), give these
cities greater relevance and capacities for interaction
and insertion. However, in Latin America, this notion is
not fully applicable and has been used exclusively in
analyses and case studies of non-metropolitan spaces,
without explicitly questioning the notions of size and
intermediation (Maturana et al,, 2017).

Thus, the definition of medium-sized or intermediate
cities is limited to the urban system in which they are
immersed. Regardless of the territorial system in which
they are situated, which implies their classification, these
cities play a fundamental role in the organization of
urban systems, albeit with differentiated roles. In fact,
this city could be an average-sized city in a rural, more
peripheral environment, close to a metropolitan area or
an intermediate one between the metropolitan and the
rural, providing different supply roles (Dehne et al., 2023;
Mary-Portas & Bertrand, 2017).

Medium-sized cities close to metropolitan areas tend

to have high levels of dependency (possibly mutual in
some cases) and to favor intense pendular and economic
flows. This means that their development begins to be
subordinated (and vice versa) through the configuration
of highly connected polycentric metropolitan spaces
(Santamaria, 2012). For example, the availability of

land for new housing is frequently materialized in

these medium-sized cities. However, it is not always
accompanied by a complete set of associated services,
particularly when the metropolitan area is not highly
consolidated, as is the case in Santiago de Chile (Ubilla-
Bravo & Chia, 2021).

Il METHODOLOGY

In this study, a quantitative design was adopted using
cluster sampling, which involves selecting a sample from
defined spatial units and their subsets, making it more
efficient and much less expensive (Otzen & Manterola,
2017; Rios Calderdn, 2022). Two criteria were used to
define the cities'sample units: first, the proximity to the
regional capitals, Temuco (La Araucania) and Valdivia (Los
Rios), established by a buffer of 60 km in QGIS based on
road map data of 2017 from the Ministry of Public Works
of Chile; secondly, the role of provincial capital and the
location in communes further from the regional capital.
Regarding the first criterion, the choice of this distance is
based on the available time for a daily commute, which is
around an hour or an hour and a half at most (Guérois et
al., 2016; Pumain, Bretagnolle & Degorge-Lavagne, 1999).

23 urban entities were selected, 12 in the Araucania

Region (37.5%) and 11 in the Los Rios Region (91.6%)

(see Figure 1). For these cities, an intercept survey was

conducted during the morning in high-mobility public

places, such as Plazas de Armas (main town squares)

and public transport stops, between October and

November 2023 (Antolin et al., 2015; Sperry et al,, 2012).

The questionnaire, based on the INE instrument (2018),

included questions about equipment and access at home,

reasons and places of expenditure, frequency and means

of travel, among other aspects (see Appendix 1). The

sample was determined using simple random sampling,

considering inhabitants older than 20 years old according

to INE's 2017 census (2017), with populations of 150,176

and 157,256 for La Araucania and Los Rios, respectively,

and a confidence level of 95% with a margin of error

of 5%, following the method described by Herndndez-

Sampieri and Mendoza (2018). The equation to determine

the sample is presented below (Equation 1):
n=(ZA2*p*(1-p))/eN2 (Equation 1)

Where:

n = the sample size.

Z = confidence level.

e = desired margin of error.

p = the proportion that one wishes to measure.

When applying this formula, it was estimated that 383
surveys per region were needed for people aged over 20.
Subsequently, a second formula was applied to obtain

a population factor and thus estimate the number of
surveys per city (Equation 2):

nA'=nPobT (Equation 2)
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Figure 1. Study area in the La Araucania and Los Rios regions. Source: Prepared by the authors.

Where:

n'= population factor.

n = the sample size.
PobT = total population.

When obtaining the factor, reflected in Equation 2,

Equation 3 is applied to obtain the number of surveys

to be carried out per spatial unit (estimation of the

population factor):
nA"=(PobC)_i (Equation 3)

Where:

n"= number of surveys.

PobCi = population of each city.
n'= factor.

For this research, 766 surveys were administered across the
cities and towns of each region, as shown in Figure 1. For
the analysis, simple frequencies and contingency tables

were calculated, and a Multiple Correspondence Analysis
[MCA] was applied. The R programming language

and the FactoMineR library were used (Husson et al.,
2023). It was considered to apply an ACM, since it is a
multivariate statistical technique that allows exploration
and visualization of the relationships among categorical
variables by representing them on a factorial plane. This
method allows identifying association patterns between
categories, as well as the “proximity” or “distancing”
between the individuals surveyed based on their

answers, categorizing them according to their similarities.

In this way, the ACM allows summarizing large sets of
qualitative information by projecting both variables
(questions asked to people) and individuals (people) into
the same factor space, which facilitates the interpretation
of underlying structures in the data and detecting
behavioral profiles or groupings. According to Husson,

Lé and Pages (2017), this technique is especially useful

in social and regional studies where categorical variables
from surveys or questionnaires predominate, since it
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Figure 2. General results of the survey applied in cities around Temuco. Source: Prepared by the authors.
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Figure 3. General results of the survey applied in cities around Valdivia. Source: Prepared by the authors.




allows multiple dimensions of the data to be analyzed
simultaneously and to understand the relationships
between them in an exploratory and visual way. In this
sense, it has been applied for survey research in Latin
American contexts such as Lamfre, Perren, and Bramardi
(2023) for Argentina regarding quality of life; in addition
to being applied in other areas in surveys associated with
health or consumption (Bécue-Bertaut & Pagées, 2008;
Bejaei, Cliff, & Singh, 2020; Muda & Ahmad Raphaie, 2025).
The resulting ACM graphics were later redesigned with the
open-source vector graphics editor Inkscape.

IV RESULTS

Figures 2 and 3 summarize the journey frequencies in
Temuco (La Araucania Region) and Valdivia (Los Rios
Region). In Temuco, 52% of trips are occasional, while the
remaining 48% travel at least once a week, with 20.4%
doing so four or more times a week. The main reasons are
for services and work, with errands (25%), health (16.2%),
work (20.6%), and general purchases (22%) standing out.
Travel times usually exceed 30 minutes, with more than
60% of trips lasting over an hour and 26% over two hours.
Transport alternates between bus and personal vehicle,
with the bus being the most used; half of the respondents
consider the frequency optimal, although 27% rate the
quality as low. Finally, at least half allocate more than

25% of their income (excluding housing) to these trips,
reflecting the intensity and cost of travel.

In the Los Rios Region, Valdivia is a coastal city and less
central than Temuco. This does not significantly alter the
journey logic, since 42% of people travel weekly to Valdivia
and, adding other frequencies, 80% make trips with
some regularity, similar figures to those of the Araucania
Region for Temuco. The reasons for these journeys are
mainly access to goods and services, as well as pendular
movements for work or university studies, although

the category of “other”reasons also appears. In terms of
travel time, location and infrastructure have a significant
influence, since 60.6% of trips exceed one hour, including
40.5% that last between one and one and a half hours or
more, as well as trips of two hours or more.

Regarding the means of transport and frequency, only the
latter varies in Valdivia, where there is a better perception:
71% declare it optimal for round trips. The cost is lower
than in Temuco. In fact, the inhabitants of the Los Rios
Region would rather spend a significant part of their
expenses in their cities and, in the capital, Valdivia, only
about 35%.

Figures 2 and 3 show, in general terms, the dynamics of
population movements to access goods and services, but
when analyzing the relationships between variables and
the sample’s behavior, other processes emerge. Figures
4,5, and 6, the result of the ACM supplemented with the
crossing of variables, reveal that the first two dimensions
explain about 8% and 6% of the variance (14% in total),
low values that reflect the complexity of establishing clear
relationships given the nature of the variables surveyed.
However, Figure 4 provides relevant information on the
similarities and differences between response categories
and variables as perceived by individuals.

In particular, for Araucanfa, the first two dimensions explain
14.27% of the total variability in the data (Dimension 1:
8.17%; Dimension 2: 6.10%). The first dimension is strongly
structured by variables associated with the intensity (Times
per week) and reason for the trips to Temuco. In particular,
the reason for the trip has the greatest association with
this dimension (R* = 0.77; p < 0.001), times per week (R? =
0.66), the work or occupation of the respondents (a) (R? =
0.52), and the city of residence (R? = 0.42). Travel time (R* =
0.38), age (R*=0.32), and educational level (R? = 0.30) also
contribute. The categories that characterize the positive
end of the axis are mainly for individuals who travel to
Temuco for study purposes, travel more than 4 times a
week, are aged 18 to 25, have incomplete technical or
university education, and travel for 30 minutes to 1 hour.

In contrast, the negative end of the axis is associated with
occasional trips, trips motivated by health or errands,
longer travel times (more than two hours), and older age
groups.

On the other hand, the second dimension mainly concerns
accessibility conditions and the means of transport

used to reach Temuco. In this axis, the frequency of the
bus (R? = 0.60) and the means of transport (R* = 0.53)
stand out as the variables with the greatest explanatory
capacity, followed by the level of education (R? = 0.25), the
reason for the trip (R* = 0.27), and the services accessed

in the city (R? = 0.44). The positive end of the axis is
characterized by personal transportation, employment,
and trips occurring approximately once a week, as well

as vocational or university education levels. In contrast,
the negative extreme is associated with the use of public
transport, occasional trips, lower educational levels
(incomplete primary or secondary education), lower
transport spending, and trips motivated by health reasons.
Altogether, these dimensions indicate that trips to Temuco
in the region are structured mainly by the frequency and
purpose of the trip, as well as by differences in means of
transport and access conditions to the city.

In the case of the Los Rios region, trips to Valdivia are
mainly organized by purpose and frequency. The first
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Figure 4. Representation of variables in the factorial planes. Source: Prepared by the authors.

dimension is strongly associated with the reason for the
trip (R = 0.76; p < 0.001), the weekly frequency of trips (R?
=0.65), access to services (R? = 0.66), and respondents’jobs
or occupations (R? = 0.47). The city of residence (R? = 0.41),
travel time (R* = 0.32), age (R? = 0.30), and educational level
(R* =0.21) also have relevant associations. The positive end
of the axis is mainly characterized by occasional trips to
Valdivia, associated with health reasons or errands for older
people (51 years or older), with incomplete primary or
secondary education, longer travel times (more than two
hours), and lower transportation spending. These profiles
are concentrated in more peripheral communes of the
region, such as Panguipulli, Lago Ranco, and Futrono. In
contrast, the negative end of the dimension is associated
with frequent trips (more than four times a week), made
mainly by young students (18-25 years old) with vocational
education or university studies who move to Valdivia for
study purposes and have shorter travel times.

On the other hand, the second dimension is mainly
associated with the occupational situation and the work
reasons for the journeys. In this axis, jobs (occupation) (R?
=0.54) and the reason for the trip (R* = 0.65) stand out as
the most influential variables, followed by the frequency of
the bus (R? = 0.20), age (R? = 0.18), the means of transport
used (R? =0.15), and educational level (R* = 0.15). The
positive end of the axis is characterized by individuals who
work and travel to Valdivia for work, usually two to three
times a week, use personal transportation, and belong

to intermediate age groups (26-50 years) with vocational
or university education levels. In contrast, the negative
extreme is associated with trips related to study or health,
people who are retired or engaged in domestic work, the

elderly population, and the predominant use of collective
transport. Altogether, these dimensions suggest that the
trips to Valdivia are structured around two main dynamics:
on the one hand, occasional trips associated with specific
needs from more distant communes (or cities), and, on the
other, more frequent trips linked to educational and work
activities.

In comparative terms, the results of multiple
correspondence analyses express similar patterns, but

with some nuances. In both La Araucanfa and Los Rios,

the first dimension is strongly shaped by the purpose of
the trip and the frequency of trips to the regional capital,
underscoring the central role of these cities as service hubs
in their respective regions. However, while in La Araucania
the main dimension is associated more with frequent trips
linked to educational activities, particularly among young
people who travel several times a week, in Los Rios the axis
structure distinguishes more clearly between occasional
trips associated with specific needs such as health or
errands from peripheral communes and more regular
trips. Also, in the second dimension, it is observed that in
Los Rios, work trips and occupational status carry greater
weight in differentiating mobility patterns. In contrast,

in Araucania, differences in modes of transport and
accessibility conditions are more relevant.

For their part, Figures 5 and 6 show, for each region,

the survey questions and each individual’s answers by
category, plotted on a plane as a cloud of points, with each
point corresponding to a respondent.
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Figure 5. Confidence ellipses of the ACM results for the questions in the Araucania Region regarding Temuco. Source: Prepared by the authors.

The results show that the points representing each individual

are close when their responses to certain modalities or
categories are similar, and the colored quadrants around
indicate averages of related responses. In Figure 5, for

the Region of La Araucania, it is observed that groups

of individuals with similar characteristics, such as those
who spend less than 25% in Temuco, tend to prefer to run
errands, make general purchases, or take occasional trips.
An outstanding finding is that those who travel for study
reasons are those who travel more often (more than four
times a week), while those who travel for work show more

dispersed patterns, with trips varying between one
and more than four times a week, which suggests a
non-permanent work logic and raises reflections on
modalities such as teleworking.

Figure 5 shows that general purchases, errands, or

health reasons are associated with longer travel times,

including occasional trips lasting between an hour
and a half and more than two hours, indicating that

the population is willing to travel for extended periods

regardless of the service. Regarding the means of
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Figure 6. Confidence ellipses of the ACM results for the questions in the Los Rios Region regarding Valdivia. Source: Prepared by the authors.



transport and frequency, no clear patterns are observed:
those who travel for study tend to use public transport,
whereas those who travel by car tend to travel less
frequently, mainly for purchases or errands. In Valdivia,
according to Figure 6, some outliers outside the main
group are identified, though fewer than in La Araucania,
with no more than 5 cases.

The answers regarding the reason for the displacement,
weekly frequency, and time show great heterogeneity
across modalities. Similar to La Araucania, in Los Rios, 67%
of those who study travel more than four times a week,
while for work, this percentage is lower at 54%. In addition,
those who travel for health reasons tend to do so less
frequently: 61% travel once a week, and 31% occasionally.
A smaller percentage of students alternate between
public and private transport, a trend also observed in La
Araucanfa. Finally, it is highlighted that those who make
longer trips tend to spend less, since 26% of individuals
who travel at least an hour and a half allocate only 25% of
their income to these trips, similar to the 25% who travel
between one and one and a half hours.

V. DISCUSSION

Regarding the results, several aspects warrant discussion.
The first is the sampling applied, particularly the

number of surveys. Although the cluster method limits
the analysis to an aggregate regional capital level and
does not allow specific conclusions for each city, its
application with limited resources has proven effective.

It has been validated in previous studies (Bustamante,
Cortés & Maturana, 2023). Therefore, the results obtained
can be considered reliable and consistent with the
methodological design, as they reflect general trends in
displacement across both regions. The results also provide
a valid basis for comparative analysis (between regions and
their regional capitals) and for formulating aggregate-level
interpretations.

Another aspect to be discussed is the logic behind the
journey for the populations of smaller cities in the La
Araucania and Los Rios regions, which follows a center-
periphery pattern that reflects the polarization and
regional concentration already documented (Maturana
Miranda & Vial Cossani, 2011; Maturana Miranda & Arenas
Vasquez, 2012; Riguelme-Brevis et al,, 2019). Valdivia and
Temuco have established themselves as metropolises that
function as hubs of floating population by intensifying
movements for work, study, health, and consumption, in
line with processes observed in other Latin American cities
that surpass the category of intermediate cities (Icazuriaga
Montes & Osorio Franco, 2014).

These dynamics are practices similar to those of large
metropolitan areas and their peripheries (Jiron & Mansilla,
2013), emphasizing the importance of urban size in
development processes (Pumain et al.,, 2006; Zhao et

al, 2024). The lengthy travel times and high costs also
indicate that distance friction is less relevant to everyday
travel needs (Pumain & Saint-Julien, 2014). Although
lengthy times are expected in intercommunal journeys,

it is notable that for activities such as general shopping

or health, some cases have recurrence and high times,
which contravene the standards of the National Urban
Development Policy and the National System of Indicators
and Territorial Standards, SIET Chile. This situation coincides
with observations in OECD countries, where rural areas
tend to have longer travel times (Mseke, Jessup & Barnett,
2024).

On the other hand, another little-discussed aspect
concerns the profile of those who travel for work reasons.
For example, it has been found that, in Norte Chico, the
reasons for traveling are very different from those in the
south; these, for the former, are based on employment and
gender, while, for the latter, they are due to salary, gender,
quintile, and type of coexistence. In addition, sales would
be another reason to travel for work. Hence, a city that sells
more products or services in a base year attracts people to
work there the following year. The interesting thing about
this aspect is that smaller localities that offer high salaries
achieve an inverse effect: they attract people and do not
send them to larger centers (Soza-Amigo et al., 2023).

In this line, in light of the results obtained, it is evident
that mobility for work or study purposes is the most
relevant; however, travel associated with services or
health also holds high importance, yet it is relatively less
visible. In this sense, several studies in Latin America
(Hernadndez & Rossel, 2015; Marinho, Dahuabe & Arenas de
Mesa, 2023) have begun to show the relevance of these
mobility patterns, highlighting their impact on access to
opportunities and the quality of life of the population.

This study presents the limitation of not considering

the train as a means of transport in Temuco. Despite

the positive evaluation of the Victoria-Temuco section
(Riguelme Brevis et al.,, 2020), Valdivia does not offer this
service. Commuting for work could become less frequent,
inviting reflection on the growing impact of teleworking,
accelerated by the pandemic (Ossa Cornejo et al,, 2024).
Although the sample may seem limited in terms of the
number of cities, the surveys used proved very useful for
understanding the dynamics of intra- and inter-urban
mobility in Chile (Arevalo-Molina, Pérez-Bustamante &
Villouta-Gutiérrez, 2023; Lazo et al., 2023).
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Given that there have been no origin-destination surveys
for intercommunal movements since 2002 (population
census), beyond the release of data associated with the
2024 Census, future studies could provide relevant evidence
in this area and contribute to updating the available
knowledge. In this context, other surveys such as the ESI

or CASEN have limitations for this type of analysis because
they use different approaches in both the design of their
questionnaires and the observation scales used in this
research.

On the other hand, alternative methods such as the use

of mobile phone data, although they have been applied

in Chile and in other countries (Samaniego et al.,, 2020;
Hadachi, Pourmoradnasseri & Khoshkhah, 2020; Louail et

al., 2014; Zhuo et al,, 2022), face significant restrictions
associated with their coverage, updating and access, mainly
due to current regulations on privacy and data use.

In this scenario, the limitations of the available information
reinforce the relevance of the methodological approach
adopted in this study and of its results, which provide
empirical evidence in an area where data are scarce and
difficult to access.

Finally, the new Regional Territorial Planning Plans
[PROT], within the framework of Law 21.074 and its
associated national policy, represent an opportunity to
comprehensively analyze territorial connectivity and
centrality by improving relations between regional
settlements (Pena-Cortés et al.,, 2022). This is of utmost
importance since the regulation of such instruments was
approved in March 2026.

VI. CONCLUSIONS

Intercommunal displacements have been consolidated as a
substantive process in the structuring and reconfiguration
of interconnections that connect the network of cities.
These territorial flows respond, to a large extent, to

the population’s need to access goods, services, and
opportunities that are not available or are offered only

in limited supply in their places of residence. Thus, the
movements between cities, or pendular movements within
their respective communes, not only constitute a recurrent
socio-territorial practice but also serve as a structural
component in the functional organization of the urban-
regional system.

In this sense, the article’s findings allow for the identification
of at least three relevant processes. The first one shows

that, despite increasing digital and technological advances
that could reduce the need for physical journeys for certain
services, the motivations associated with employment,

health, and education remain central and highly explanatory
factors for most trips. This suggests that, although
digitalization has transformed certain social and economic
dynamics, it has not significantly replaced the need to travel
in structural areas.

A second process, closely tied to the previous one, is largely
explained by the strong concentration of employment

and the diversity of the commercial and service offer in

the regional capitals. This concentration reinforces the
predominant role of these cities, in this case, Temuco and
Valdivia, as articulating nodes for their respective regional
systems. Both capitals polarize broad spheres of influence at
the regional scale, configuring a highly centralized pattern
of flows. This spatial model of displacement is maintained
beyond the specific geographical location of these capitals,
one located in a greater regional centrality and the other

in a coastal location, which shows that functional centrality
exceeds merely morphological or localization conditions.

A third element refers to the need to problematize

and question the development model implemented in
smaller cities. The persistence and magnitude of these
intercommunal journeys raise questions regarding the
capacity of these cities to diversify their economic base and
strengthen their service offer. From a spatial and public policy
perspective, it is essential to reflect on how to articulate the
interaction network among urban centers in a more balanced
way to promote greater territorial complementarity and
reduce the functional asymmetries that currently structure
flows.

In this context, the accessibility dimensions discussed in
the text referring to the service offer’s location, the available
transport infrastructure, the temporality of the journeys,
and the strategies used by the inhabitants themselves

to materialize them constitute key elements for the
comprehensive understanding of the phenomenon. These
factors have been considered in a structured manner in the
design and implementation of public policies, such as the
National Territorial Planning Policy and its rollout into Urban
and Rural Policies. However, progress must be made not only
to ensure access itself through displacement, but also to
evaluate the appropriate conditions for comfort, equity, and
quality in access.

Finally, and in line with this, these elements acquire special
relevance within the framework of the objectives set by the
National Territorial Planning Policy, whose guidelines are
translated into specific strategies systematized in the recently
updated Regional Development Strategies (RDS) of the
analyzed regions. Consequently, understanding the spatial
logic of intercommunal flows not only allows us to describe
current territorial dynamics but also to provide substantive
input for formulating policies aimed at more balanced,
integrated, and sustainable territorial development, with a
focus on access conditions.
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X. APPENDIX
Questions of the applied questionnaire

1. What age range are you in?

° 18-25
° 26-35
. 36-50
° 51-65
o 65+

2.What is your level of education?

e  Primary or Incomplete Secondary

e  Complete Secondary

e Incomplete technical or university studies
e  Technical

e University

3. What do you currently do for a living?
e  Work

e  Study

e  Looking for ajob

. Homeowner

e  Retired

e  Others

4. How many times a week do you travel to Temuco/
Valdivia?

e  Onceaweek

e  Between 2 and 3 times a week

e More than 4 times a week

e Oncea month or very occasionally
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5. What is the reason for your trip?

Work

Study

Errands

Health

General purchases
All

6. How long does it (usually) take to get to your final
destination?

< 30 minutes

Between 30 minutes and an hour
Between an hour and an hour and a half
An hour and a half and 2 hours

More than 2 hours

7.How do you travel to Temuco/Valdivia (at least once by
personal vehicle, then mark 2)

Only by shared transport (buses)
By shared transportation and personal vehicle
Personal vehicle

8. As for your trips by shared transport (buses)

The frequency is optimal for both the outbound journey
and the return

Only the outbound

Only the return

The frequency is not optimal in any case

9. Approximately how much (%) of your total expenses
excluding housing do you spend in Temuco?

<25%

Between 25% and 50%
50% to 75%

75%

10. According to the reality of your city, what services must
you usually go to Temuco/Valdivia to access? (There can be
several options)

Health (establishment, pharmacies, dentistry, medical
consultations, examinations)

Recreation in general (trips out to eat, etc.)

Food shopping in general

Purchase of clothing, appliances, materials, and others
Errands associated with the State, local authorities,
Fonasa (public health), civil registry, etc.

Banking or financial errands

Education

Errands/purchases associated with logistics transport,
telephones, mail, and connectivity in general
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Este articulo presenta una critica al paradigma tradicional de preservacién patrimonial, centrado en el objeto estatico y material,
y propone, en su lugar, el concepto de “Patrimonio Escénico” como categoria analitica integradora. La investigacion, aplicada en
la Zona Tipica de La Serena, Chile, sostiene que el vacio urbano no es un espacio residual, sino un dispositivo espacial activo
donde convergen el espacio (lo material), el acto (lo inmaterial) y el tiempo (la memoria); es en esta interaccion donde emerge

el verdadero valor patrimonial. A través de una metodologia mixta que combina el analisis espacial evolutivo con técnicas
cualitativas como la etnografia arquitectonica y el fotomontaje escénico, se evidencia una brecha estructural entre la experiencia
urbana viva y los marcos regulatorios actuales que separan lo material de lo inmaterial. Los hallazgos revelan que la comunidad
local valora mas los usos sociales y las escenas cotidianas que la monumentalidad aislada de los edificios, lo que valida el
“acto” como componente primario del patrimonio vivo. Finalmente, se propone un modelo basado en una “ficha de evaluacion
escénica”, que aboga por una planificacién urbana holistica y participativa que fortalezca la identidad y la sostenibilidad cultural
de los centros historicos.

Palabras clave: patrimonio escénico, vacio urbano, metodologia mixta, etnografia arquitecténica, centro histoérico, gestion

patrimonial, patrimonio inmaterial

This article presents a critique of the traditional heritage preservation paradigm, which focuses on the static, material object,

and instead proposes the concept of “Scenic Heritage” as an integrative analytical category. The research, applied to the Typical
Zone (Zona Tipica) of La Serena, Chile, argues that urban voids are not residual spaces but active spatial devices where the
space (the material), act (the immaterial), and time (memory) converge; it is precisely within this interaction that true heritage
value emerges. Through a mixed-methods approach that combines evolutionary spatial analysis with qualitative techniques such
as architectural ethnography and scenic photomontage, a structural gap is revealed between the lived urban experience and
current regulatory frameworks that separate the material from the immaterial. The findings show that the local community values
social uses and daily scenes more than the isolated monumentality of buildings, validating the “act” as a primary component of
living heritage. Finally, a model based on a “scenic evaluation form” is proposed, advocating for holistic and participatory urban
planning to strengthen the identity and cultural sustainability of historic centers.

Keywords: scenic heritage, urban void, mixed-methods approach, architectural ethnography, historic centers, urban planning,
intangible heritage
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| INTRODUCTION

This research addresses the structural gap between the lived
urban experience and the regulatory frameworks governing
heritage conservation in Chile. Despite the conceptual
evolution of heritage towards broader approaches that
recognize cultural, social, and territorial values, regulatory
instruments continue to operate predominantly from

a material and fragmentary logic. This tension creates a
disconnect between protecting the physical support of the
historical city and the social practices that give it meaning,
resulting in management that protects built objects but fails
to integrate the lived dimension of urban space fully.

In the disciplinary field, the understanding of urban
heritage has shifted in recent decades towards perspectives
that recognize the cultural dimensions of the landscape,
collective memory, and everyday experience as essential
components of heritage value. However, there are still
methodological and operational difficulties in translating
these theoretical advances into management instruments
capable of integrating the material and the immaterial.

This fragmentation between object and practice, between
built fabric and urban life, continues to manifest itself in
regulations that delimit the physical without systematically
incorporating the social dynamics that shape the meaning of
historical spaces.

In this context, the study is set in the Typical Area (Zona
Tipica) of La Serena, Chile, as a case study, because it is a
consolidated historical center where high levels of material
protection and intense daily urban life coexist. This territory
constitutes a relevant scenario for examining the limitations
of current regulatory frameworks and, at the same time,
exploring conceptual alternatives that help overcome

the dichotomy between physical conservation and social
experience.

The research proposes redefining the value of the urban void
as a central category for an integrated heritage management.
In contrast to the traditional prioritization of the built
environment, it is proposed that squares, atriums, and streets
should not be understood as residual interstices between
constructions, but as active spatial devices where material
support, social practices, and urban memory converge.

From this perspective, the urban void is configured as a
dynamic container of meaning, capable of articulating spatial,
temporal, and performative dimensions that sustain the local
identity.

The study’s general aim is to formulate a conceptual and
methodological framework that integrates the morphological
dimension of open space with the lived and symbolic
dimensions of the urban experience in historical centers.

Itis hypothesized that recognizing the urban void as an

active scenario enables overcoming the fragmentation
between object and practice by providing an operational
basis for more holistic heritage management. The novelty
of the study lies in systematizing the so-called Void
Paradigm as a basis for validating the Scenic Heritage as a
comprehensive analytical category that combines space,
act, and time within a single interpretative structure.

This study provides an operationalization of the concept
of Scenic Heritage through a triaxial model and a
replicable qualitative-cartographic methodology, applied
to historical centers, that translates the space—act-time
relationship into urban management criteria.

Methodologically, the work combines morphological-
functional analysis of open space with qualitative tools for
observing and recording urban dynamics, enabling the
identification of void typologies, the characterization of
their spatial performance, and the analysis of their ability
to structure routes and absorb activities. The manuscript
is organized into four sections: firstly, the conceptual
framework that supports the redefinition of the urban
void is developed; secondly, the methodological strategy
applied to the case study is outlined; subsequently, the
results of the morphological and functional analysis are
presented; and finally, the implications for an integrated
heritage management in historical centers are discussed.

Il. THEORETICAL FRAMEWORK

THE SCENE AS A SYNTHESIS: EPISTEMIC
DIMENSION

The conceptual framework of this research proposes
understanding the city not as a neutral or merely physical
support, but as an active cultural construct in which space,
memory, and social practice are intertwined. According
to the social production of space theory (Lefebvre,

2013), the urban is understood as both the result and

the condition of social relations that unfold through the
interaction among perceived, conceived, and lived space.
This lived dimension is manifested in bodily practices
and sensitive experiences that configure the public
space as a permanent field of negotiation (Madanipour
etal, 2013; Concha Méndez & Avilés Arias, 2023). In this
line, walking can be understood as an aesthetic and
meaning-producing practice (Careri, 2021), inasmuch

as the route not only connects physical points but also
builds narratives, activates memories, and reveals the
performative dimension of the urban void. This approach
is reinforced by considering that displacement is carried
out “with” urban materiality, where surfaces, textures, and
objects participate in the experience of living (Martinez
Rodriguez, 2023), and where everyday mobility can
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Figure 1. lIntegration of the Immaterial Dimension into Heritage
Management. Source: Prepared by the authors, based on Gutiérrez
(2010), Bandarin and Van Oers (2014), and Ortega (2021).

produce bonds of recognition and empathy in “traveling
together” (Mufioz Zech, 2023).

The notion of territory as a palimpsest (Corboz, 2004) allows
for interpreting the historical city as a superposition of
temporal layers that acquire meaning through current use.
This accumulation cannot be reduced to a formal reading,
as the landscape has been redefined as a dynamic cultural
construction that emerges from the symbolic relationship
between society and territory (Berque, 2022). In the case of
the Typical Area of La Serena, this condition becomes more
complex when considering the configuration process of the
so-called Serena Plan, whose identity construction has been
analyzed under the category of thematic city (Torrent, 2021).
According to Torrent, the thematic city is not only a coherent
stylistic ensemble but a cultural project that organizes urban
form, historical narrative, and collective imagery under a
unifying intention. In continuity with readings on Ibero-
American historical centers, this tension among projects,
policies, and appropriations is inscribed in ongoing debates
over management and regulatory improvisations in heritage
cities (Gutiérrez, 2010). However, the thematic reading risks
privileging formal coherence and the architectural narrative
over the daily experience that updates these spaces. At this
point, the Scenic Heritage category allows for the expansion
of the notion of the thematic city, which incorporates the
performative dimension of the urban void. La Serena’s
squares, atriums, and streets not only express a compositional
will but also serve as scenarios where traditional trade,
religious celebrations, and daily meetings activate historical
memory.

soporte fisico, temporalidad y préctica social

In line with approaches that integrate material and
immaterial dimensions in heritage management (Bandarin
& Van Oers, 2014; Ortega, 2021), the following conceptual
outline is proposed to summarize this transition from
regulatory approaches focused on the object towards an
integrated understanding of the urban scene (Figure 1).

Urban vitality, understood as the density of social practices
that structure public life (Gehl, 2020; Jacobs, 2011), thus
becomes the mechanism that energizes the thematic
form. This activation becomes especially legible when
sensitive and atmospheric dimensions of urban living are
considered, in which the experience of change, transition,
and coexistence occurs in specific public spaces (Concha
Méndez & Avilés Arias, 2023).

This understanding finds empirical support in recent
studies conducted in Chilean urban heritage contexts,
which demonstrate that manifestations of intangible
culture are a decisive factor in the resignification of the
built heritage (Paul & Valenzuela, 2024). Just as in the
Quinta Normal heritage circuit in Santiago, in La Serena,
the cultural value does not reside exclusively in protected
architecture but in the continuity of social practices that
consolidate identity and belonging. In this line, preliminary
results from the traditional La Recova market show how
everyday and commercial scenes serve as a support for
heritage meaning beyond the material object (Ponce-
Sanchez & Cifuentes-Pizarro, 2025). At the same time, these
processes are related to approaches that understand the
city as an iconic source of meaning, where certain spaces
acquire symbolic depth through social reiteration and
collective recognition (Rodriguez, 2017).

In the Latin American context, criticisms of traditional
heritage management have evidenced the persistence of
regulatory approaches focused on material conservation
(Ortega, 2021). These tensions are in dialogue with
international guidelines that promote integrated and
participatory approaches to cultural sustainability (UNESCO,
2015), which emphasize the need to explicitly integrate the
intangible dimension into planning instruments.

From this perspective, the transition from the urban
landscape concept to the urban scene constitutes a key
epistemological shift in reinterpreting the city. While

the landscape privileges visuality and morphological
coherence, the scene emphasizes the anthropic and
relational dimension of space. In keeping with the Historical
Urban Landscape approach proposed by Bandarin and
Van Oers (2014), which extends the notion of conservation
to the management of complex urban systems in which
cultural, social, and environmental values interact, this
research expands upon this perspective by situating the
urban void as an active site of social practices. In this vein,
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Figure 2. Construction of Scenic Heritage. Source: Preparation by the authors, based on Corboz (2004); Jacobs (2011); Concha Méndez and

Avilés Arias (2023); Ponce-Sanchez and Cifuentes-Pizarro (2025).
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Figure 3. Geographical context of the study area. Source: Prepared by the authors.

the contributions of Farifia Tojo (2006) are fundamental in
demonstrating that the urban scene is not only a perceptual
condition but also a dimension susceptible to regulation,
insofar as uses, activities, and behaviors configure the
collective experience of public space.

From the perspective of the historical urban landscape
(Bandarin & Van Oers, 2014) and the regulation of the

urban scene (Farifia Tojo, 2006), the integration of physical
support, historical temporality, and social practice allows
the Scenic Heritage to be configured as a dynamic synthesis
(Figure 2), but also as a challenge to current regulations.
The morphological container, inherited from the La Serena

thematic project, acquires meaning insofar as it is activated
by the daily interaction that updates it; however, such
activation is not always reflected in regulatory instruments.
The category of scene, therefore, allows not only for
overcoming the divorce between form and urban life but also
for the visibility of the need to expand regulatory frameworks
to incorporate the immaterial and performative dimensions
of public space. In La Serena, this articulation between

formal project, social intensity, and regulation devices is
particularly evident. The routes through the historic center
not only connect points but also produce narratives and
meanings in transit, which reinforce the subjective dimension
of the lived space (Vergara Alvarez & Concha Méndez, 2023).



Similarly, public space is understood as a place of daily
care and reproduction of the social, where practices that
sustain urban belongings and identities are transmitted
(Mora Rivera, 2023). These approaches allow situating the
case of La Serena as a relevant laboratory for observing
the connection among urban form, social practice, and
heritage regulation.

ll. CASE STUDY
Geographical Context and Identity

La Serena, capital of the Coquimbo Region (Figure 3), is
part of a coastal metropolitan system located on marine
terraces that produce undulating terrain that shapes its
urban layout. The city’s identity was forged by five religious
orders that established stone temples and atriums within
the foundational checkerboard.

Evolution and Protection

Between 1946 and 1952, the city underwent a radical
transformation through the “Serena Plan’, which unified
aesthetics under a neocolonial style and prioritized empty
spaces to highlight the architectural envelopes. In 1981, it
was designated the second-largest Typical Zone in Chile,
protecting a polygon containing 438,287 m? of public
voids.

The Void as a Living Stage

The relevance of the case lies in the interdependent
relationship between its open spaces, where 33 scenic
containers linked to National Monuments are identified.
Spaces such as the La Recova Square and the San Agustin
Atrium function as active devices where the community
values the "act”- everyday urban choreography - over
physical monumentality, which positions the void as a key
component of urban memory and vitality.

V. METHODOLOGY

Design and Temporality of the Research.

The research was developed using a mixed approach,

structured around a dual temporal dimension that allows it

to approach the territory as a palimpsest. This temporality
is divided into:

. Historical-Evolutionary Analysis (1713-1981): Review of
12 pieces of historical cartography to understand the
evolution of the checkerboard and the consolidation
of urban voids in La Serena.

*  Contemporary and Ethnographic Analysis (2022-2025):

Period of primary data collection that included an
intensive survey of seven consecutive days (n=7 days
of systematic observation), aimed at measuring flows
and acts in the selected scenic containers.

Stages of the Methodological Process

The study was carried out in four consecutive phases that
allow articulating scales of analysis, from the territorial
dimension to the inhabitant’s experience:

* Identification and Diagnosis: Documentary review
and systematic mapping of the Typical Area’s
1,653,753 m2 to locate heritage assets and their
areas of influence.

*  Characterization and Scenic Survey: Application of
direct observation and architectural ethnography in
33 scenic containers, defined as units of analysis of
the study.

. Structural and Socio-spatial Analysis: Using a
typological classification procedure and comparative
analysis of usage patterns, supported by GIS (ArcGIS
Pro), the urban openings were categorized according
to their dynamism (self-absorbed, extended atriums,
box seats of the landscape, and expansion areas).

*  Synthesis of Patterns and Validation of the Model:
Integration of qualitative and quantitative results
to build the Triaxial Model (Space-Act-Time), which
consolidates the urban scene as an integrated
management device.

Qualitative-Cartographic Triangulation

The research adopts a mixed-methods approach based on
qualitative-cartographic triangulation, combining spatial
analysis and lived experience. This design implies a shift

in the researcher’s position from “distant” (morphological-
evolutionary analysis) to “immersed” (urban ethnography),
enabling the capture of the complexity of the lived space.

This approach integrates quantitative and qualitative
data through a combined analytical procedure to identify
relationships of spatial configuration, social practices, and
the temporality of use (Figure 4).

Integrating the results enabled the consolidation of
the Triaxial Model (Space-Act-Time) as an interpretative
and operational tool, serving as the basis for proposing
a Scenic Evaluation Form focused on the dynamic
management of urban heritage.

Quantitative Phase: Spatial Identification and
Classification

The quantitative support focused on measuring
morphological variables using GIS (ArcGIS Pro) and
comparative historical cartography. The procedure
included:
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Identification of openings: Initially, 68 public openings
were detected in the Typical Area; exclusive-vehicle
openings were filtered out, resulting in 43 pedestrian
spaces.

Heritage ties: 33 scenic containers were finally
selected according to the criteria of heritage

was included to quantify flows, permanence activities,
and diversity of acts (commercial, religious, artistic),
selecting the cases with the greatest dynamism for the
qualitative phase.

Qualitative Phase: Ethnographic and
Collaborative Characterization
To capture the "living dimension” of heritage, the

It allows comparing the evolution of the void’s
use and the persistence of certain acts over the
decades.

The Evaluation Model
Finally, the integration of these data allowed validating
the Triaxial Model (Space-Act-Time), which serves as

OF RESULTS)

The results of this research expand the heritage value
of the Typical Area of La Serena, initially based on the
presence of protected buildings, by incorporating a
dynamic relationship between the void's configuration
and the social practices that occur within it. The cross-
sectional analysis shows that urban form serves as an

research was initially structured in three groups of three
methodological (collaborative) techniques each, which
addressed the Act, Space, and Time in a differentiated way
(Figure 5).

essential mediator, conditioning functional performance
and enabling the emergence of collective acts and
memories.

Activation typologies: the configuration of the void
as a motor of urban life

However, after a validation phase in a pilot case, these
The research identified that urban voids are not

were selected and grouped into four main collaborative

techniques based on their relevance and ability to
synthesize scenarios for analysis.

Scenic Photomontage: A visual synthesis technique
used as an analytical tool to integrate temporalities
and record the overlapping of acts in the space, which
allowed identifying the patterns of use, intensity

of activities, and temporal overlap in the scenic
containers analyzed.

Architectural Ethnography: This is the final synthesis
tool that includes spatial, temporal, and usage
information. It graphically represents how inhabitants
“parasitize” and re-signify historical envelopes, thereby
understanding the dialectical relationship between
the physical container and the lived space.
Description of Scene and Stories: A technique that
consists of the detailed recording of the activities,
rhythms, and usual characters of each place. It
provides a qualitative context and the atmosphere
necessary to digitally reconstruct the space and
populate it with the documented acts.

Historical Photography: Its use allows adding a layer
of critical temporal information to the analysis, which
serves as the starting point of the urban palimpsest.

homogeneous; their morphology dictates a specific
“urban choreography”through four main typologies of
openings that condition the vitality of the historic center
(Figure 6):

Withdrawn: Characterized by a high degree of enclosure
and continuous facades, as in San Francisco Square,
these create stagnant spaces for leisure, rest, and
contemplation. The architectural works here are a
backdrop that encourages stopping to admire and close
interaction.

Extended Atrium: These act as connecting bimodal
devices that run through the streets, as in the case of the
Atrium of San Agustin and its facade. They act as visual
finials of linear routes and as transitional spaces that
organize pedestrian flow by connecting various nodes of
the urban fabric.

Box seat to the Landscape: The uneven coastal terraces
are used, as in the Tenri Square or the Pedro Pablo Munoz
Avenue, to link the city with its natural environment

(sea, river, and hills). Their role is predominantly
contemplative, offering a scale of perception that
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Figure 6. Types of openings. From left to right, above: Withdrawn, Extended Atrium, below: Box seat to the landscape, Expansion area. Source:

Prepared by the authors.
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transcends the built limits and an environmental depth to the
urban scene.

Expansion Area: These extensions of the road profile, such as
those in Juan Pablo Il Square, facilitate flexible, spontaneous
appropriation. They are highly variable spaces that absorb
large flows of movement, functioning as critical thresholds for
commercial and social vitality.

Validation of the network of scenarios and the ignored
urban hierarchy

The study of the 33 scenic containers linked to national
monuments revealed a Network of Routes that supports the
city’s social structure. The results indicate that these openings
do not operate in isolation but tend to associate with
adjoining spaces, forming macro-openings.

These associations generate a real urban hierarchy based

on use, which is often invisible to traditional planning
instruments. While institutional regulations (CMN/SNPC) geo-
reference fixed, static points, urban reality reveals spaces in
transition, activated by the simultaneity of actions (Figure 7).
The network of scenarios shows that the value of a heritage
node increases in proportion to its ability to integrate into
mobility and pause circuits, thereby creating a functional
hierarchy that current regulations ignore by focusing
exclusively on the protection of the "whole”.

The voice of the inhabitant: The Act as a true
heritage component

The final validation of the paradigm shift comes from urban
ethnography, where the inhabitants’ stories allow us to
interpret that the sense of place resides in social interaction
rather than solely in the monument'’s materiality.

“El Buho” (local inhabitant and observer) validates the
dimension of the Act by stating: “I like to sit here, because |
found friends here”, which anchors the value of the square for
social connection and not in its protected facades.

“The Florist” brings the dimension of Time and transformation
by showing how the change from a street to a pedestrian
route allowed the space to become “full of street vendors”,
which shows that memory and use constantly reconfigure
the heritage meaning.

“The Waiter”and “The Painter”reinforce that the space is
valued as Scenic Heritage to the extent that it serves as a
social destination and as a means of acknowledging their
daily tasks.

Taken together, these cross-sectional findings suggest that
the scenic void is an active device whereby heritage is
produced and reproduced through movement, allowing the
community not only to preserve its past but also to project its
identity into the future.

VI DISCUSSION: THE GAP BETWEEN THE
REGULATIONS AND LIFE

The interpretation of the empirical findings in the Typical
Area of La Serena reveals a structural gap between the
living urban experience and the regulatory frameworks
governing heritage in Chile. While citizens'lives flow in a
constant choreography of uses and affection, institutionality
persists in a binary vision that separates the material from
the immaterial, resulting in a management that protects the
"stone’, but remains blind to the “scene’.

Contrast of Criteria: Institutionality vs. Scenic
Dimension

The core of the conflict lies in the evaluation criteria. The
current frameworks, represented by the National Monuments
Council (CMN) and the National Cultural Heritage Service
(SNPC), operate on the logic of tangible, static objects. In
contrast, this research proposes criteria based on the space-
act-time relationship, in which the urban void is interpreted
as a living scene rather than a mere morphological remnant.

This divergence manifests itself in three critical lines:

e  Territoriality and Blindness to “Spaces in Transition”:
Institutional regulations are based on the
georeferencing of fixed points. However, the reality
of La Serena reveals spaces in transition, such as the
extended atriums and expansion areas, which are
dynamically activated by social flow. The institution
regulates the “fabric” (the built), but ignores the
“skin” (public life).

e  Temporality: The Historical vs. The Cyclical:
Traditional instruments (technical datasheets and
inventories) capture a historical/static approach.
However, the scenic heritage validated in this
thesis demonstrates that the value lies in the
cyclical temporality — ritual acts, seasonal fairs, and
recurring appropriations — that update the sense
of place day after day.

e  Instrumentalization of the Management: While
the CMN uses descriptive sheets of the object, the
scenic approach proposes tools such as perceptual
mapping, storyboarding, and architectural
ethnography. These allow capturing what is
invisible for the current law: the “pulse of the
people”and the collective memory deposited in
the void.

Protected Property vs. Active Scenario: The case of
St. Augustin Church versus La Recova
To illustrate what is being protected today and what should
be protected under a new paradigm, it is necessary to
contrast two spatial realities of La Serena:
1. The Protected Property (San Agustin Church):
Under the current regulations (Law 17.288, 1970),
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this is a representative example of institutional
success. Its limestone materiality, its stylistic
unity, and its static volumetry are protected. It is a
monument-object whose value is independent of
whether the surrounding space is alive or deserted.
2. The Active Stage (La Recova Square and San
Agustin Atrium): Despite its immense vitality, this
space is managed under secondary criteria of
“environmental conservation” (typical area), which,
in practice, are insufficient to protect its essence.
La Recova is not only a building-market; it is an
active spatial device where characters such as “El
Buho’, artisans, the painter, and the flow of tourists
converge, and it also constitutes a spatial unit with
the San Agustin church.

Under the current regulations, if the social activity in La
Recova were to disappear, the building would remain as
"heritage” Under the paradigm of Scenic Heritage, the place
would lose its essential value, because the act is the primary
component that gives meaning to the container. Therefore,
management in the future must move from protecting the
isolated monument to safeguarding the dynamic macro-
opening, ensuring that social uses and identity scenes have
the same legal weight as the facade that frames them.

VI PROPOSAL OF THE MODEL AND THE
MANAGEMENT TOOLS

The final solution emerging from this research proposes a
paradigm shift in the administration of historical centers,
moving from the preservation of isolated objects to the
integrated management of the urban scene. This proposal
is operationalized through a robust conceptual model and
technical tools designed to capture the vitality of the living
heritage.

The Triaxial Model: The Basis for Comprehensive Urban
Planning

The core of the proposal is the Triaxial Model of Scenic
Heritage (Ponce-Sanchez & Cifuentes-Pizarro, 2025),
represented in a diagram that links three interdependent
dimensions that converge in the urban void (Figure 8):

®  The Space (Material Axis): It is defined as the
morphological container and physical-symbolic
support. Its analysis is not limited to volumetry but
to how the historical envelopes (facades, heights,
and textures) frame and qualify the space where
public life unfolds.

e  The Act (Immaterial Axis): This includes the living
dimension and social interaction. It includes
everyday uses, rituals, social appropriations, and
the “urban choreography” that activates the place.
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Figure 8. Triaxial Model of the Scenic Heritage. Source: Ponce-
Sanchez and Cifuentes-Pizarro (2025).

Itis the component that gives dynamism and
"humanizes”the physical support.

e TheTime (Memory Axis): This reflects the
sedimentation of meanings and the cyclical
repetition of scenes that reinforce the community’s
identity and sense of belonging.

This model is a tool with great potential to contribute to
Comprehensive Urban Planning, since it allows urban voids—
squares, atriums, and expansions—to be recognized not as
remnants, but as essential social and cultural infrastructure.
By balancing these three lines, the work can ensure that
architectural conservation does not come at the expense of
the sector’s social vitality.

The Scenic Evaluation Form: An Operational
Management Tool

To translate the theoretical model into concrete actions, a
Scenic Evaluation Form is proposed as a standard for the
holistic classification and assessment of urban elements
(Figure 9).

Unlike the traditional inventories of the National Monuments
Council (CMN), which are static and focused on the object,
this form is defined by its cyclical and dynamic character:
e  (Cyclical Update: The research recognizes that
“"the scene is not fixed”; uses, rhythms, and social
appropriations mutate over time. Therefore, the
form functions as a living mechanism that requires
periodic records to ensure that conservation
policies reflect the territory’s current reality.
e  Integration of Criteria: The instrument
simultaneously evaluates the integration between
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Figure 9. Scenic evaluation sheet. Operational Management Instrument. Source: Prepared by the authors.

space and act, the evocative capacity of the place,
and the general scenic potential.

e Inclusive and Participatory Management: The form
incorporates the voices of the user community and
the local cultural actors, validating that heritage
value resides in the experience of the inhabitant
and not only in the judgment of experts.

These tools allow urban management in areas such as La
Serena to move beyond the protection of the “stone”and
focus on safeguarding the "heritage scene’, which ensures
cultural sustainability that nourishes local identity in the
present and into the future.

VIIIl. CONCLUSIONS: CULTURAL
SUSTAINABILITY AND THE FUTURE OF
HERITAGE

The findings in the Typical Area of La Serena show that the
heritage value lies not only in the protected architecture but
also in the constant interaction of material support, social
events, and memory sedimented over time. Given this, the
research develops a new conceptual framework to define and
validate scenic heritage as a fundamental analytical category
for urban planning and heritage conservation. This paradigm
allows overcoming the traditional divide between material
and intangible heritage. It proposes a comprehensive vision
that recognizes the urban void as an active scenario rather
than a mere residual interstice. The consistency of this
category is supported by empirical evidence from the triaxial
Space-Act-Time model, which captures the complexity of
the historical city as a living system. Empirical evidence from
the 33 identified scenic containers showed that the lived
space, where rites, trade, and everyday life converge, imparts
meaning and value to the space defined by institutional

regulations. In short, the research shows that the scenic
dimension has the potential to combine tangible and
intangible values with environmental characteristics that
shape place identity.

In this context, it is imperative to move from a vision of
heritage focused on the static object to a dynamic, relational
understanding of urban space.

The scenic heritage approach influences the disciplines

of urbanism and architecture by providing tools for
comprehensive, inclusive, and participatory urban planning.
Recognizing that the community values uses and scenes
more than the monuments themselves makes it possible for
heritage management to shift from a technical imposition
to a collaborative social process. This approach allows
communities to project themselves into the future by
strengthening their identity through cultural sustainability
that avoids the fossilization of historical centers and

allows living manifestations to evolve in the present; by
strengthening the sense of belonging, on recognizing places
with meaning and incorporating local voices in the heritage
analysis, which reinforces the emotional bond between
citizens and their built environment; and through dynamic
management, supported by tools that propose planning
sensitive to the ephemeral and capable of adapting to the
transformations of social uses without losing the historical
essence of the place.

Scenic heritage becomes a resource for building more
resilient and inclusive cities, where protecting the past
serves as a basis for nourishing the social and cultural life
of future generations. From a conceptual point of view, the
paradigm overcomes the static approach by integrating
space, act, and time, offering a framework that recognizes
the meaning residing in both the constructed materiality
and the scene it inhabits. At the methodological level, a
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mixed, replicable approach is proposed that uses tools such
as scenic photomontage and architectural ethnography,
which are effective in capturing the relationship between
the ephemeral and the permanent. In the applied sphere,
the research provides specific instruments, such as the scenic
assessment sheet, that guide planning towards a more
holistic and sensitive approach capable of simultaneously
protecting the morphology and vitality of historic cities.

Ultimately, adopting this paradigm will promote cultural
sustainability that not only preserves past forms but also
strengthens the complex urban choreography that inhabits
heritage spaces in the present.

IX. CONTRBUTION OF AUTHORS CRediT:

Conceptualization, APS; Data curation, APS; Formal

analysis, APS; Acquisition of financing, APS; Research, APS;
Methodology, APS; Project management, APS; Resources, APS,;
Software, APS; Supervision, APS; Validation, APS; Visualization,
APS; Writing — original draft, APS; Writing — revision and
editing, APS.
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La segregacion residencial constituye un mecanismo central en la reproduccion de la desigualdad socioespacial en las ciudades
contemporaneas y adquiere una expresion particular en las ciudades intermedias latinoamericanas, donde la proximidad

fisica entre sectores sociales no necesariamente se traduce en integracion. Este articulo analiza los patrones de segregacion
residencial en Culiacan Rosales, México, a partir de la distribucion espacial de la condicién socioecondémica a escala de
manzana censal. Con informacién del censo de poblacién y vivienda de 2020, se construyé un indice sintético de condicion
socioeconémica mediante analisis de componentes principales y se evalud su distribucion territorial mediante el indice de Moran
global y los indicadores locales de asociacion espacial, técnicas que permiten identificar la tendencia de los valores similares a
agruparse en el territorio. Los resultados muestran una organizacion espacial fuertemente estructurada, con clusteres de alta

y baja condicién socioecondémica que concentran el 46,66 % de las manzanas analizadas, mientras que las configuraciones de
mezcla socioeconomica local resultan estadisticamente excepcionales. Esta evidencia indica que la desigualdad en Culiacan se
organiza en una geografia de fragmentacién microterritorial, donde la proximidad fisica entre enclaves contrastantes no produce
integracion. El estudio aporta al debate sobre la fragmentacion urbana en ciudades intermedias latinoamericanas al mostrar

que esta escala urbana no reproduce mecanicamente el patrén centro-periferia de las metropolis, sino que configura una logica
espacial especifica, relevante para el disefio de politicas de equidad territorial.

Palabras clave: segregacion residencial, desigualdad socioespacial, ciudades intermedias, fragmentacién urbana, Culiacan Rosales

Residential segregation is a key mechanism in the reproduction of socio-spatial inequality in contemporary cities. It takes on

a particular form in Latin American intermediate cities, where physical proximity between social groups does not necessarily
translate into integration. This article analyzes the residential segregation patterns in Culiacan Rosales, Mexico, based on the
spatial distribution of socioeconomic conditions at the census block scale. Using data from the 2020 population and housing
census, a synthetic index of socioeconomic conditions was constructed via principal component analysis, and its territorial
distribution was assessed using Global Moran’s | index and local spatial association indicators, which identify the tendency for
similar values to cluster across the territory. The results show a strongly structured spatial organization, with high- and low-
socioeconomic clusters accounting for 46.66% of the analyzed blocks, while configurations of local socioeconomic mixing
remain statistically marginal. This evidence indicates that inequality in Culiacan is organized by a geography of micro-territorial
fragmentation, where physical proximity between contrasting settlements does not produce integration. The study contributes to
the debate on urban fragmentation in Latin American intermediate cities, showing that this urban scale does not mechanically
reproduce the metropolis center—periphery pattern, but rather a specific spatial logic relevant to the design of territorial equity
policies.

Keywords: residential segregation, socio-spatial inequality, intermediate cities, urban fragmentation, Culiacan Rosales
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| INTRODUCTION

Residential segregation is one of the structural features
of contemporary cities and a central mechanism in

the reproduction of socio-spatial inequality (Rodriguez
Vignoli & Arriagada, 2004; Sabatini, 2006). In the 21
century, its expressions have become more complex
than those associated with classical segregation based
on the physical distance between social groups: today,
economic, symbolic and territorial mechanisms operate
that produce separation even in conditions of immediate
spatial proximity (Janoschka, 2002; Sposito, 2024).

In this scenario, intermediate cities acquire analytical
relevance distinct from that of large metropolises, since
they allow us to observe more clearly the coexistence of
physical proximity and social distance between adjacent
sectors. Recent literature has identified them as areas
where urban fragmentation manifests in a specific way,
rather than as a reduced replica of the metropolitan
pattern (Bellet Sanfeliu & Lasala Fortea, 2025; Gomez-
Maturano, 2024). This configuration challenges traditional
analysis models based on center-periphery gradients
(Borsdorf, 2003).

Culiacan Rosales is a relevant case study to examine
these processes in the Mexican context. Previous
research has documented its transition from a dual urban
structure to progressively fragmented configurations
(Pérez-Tamayo et al., 2017) and has identified territorial
inequalities in access to housing and services
(Rodriguez Gonzalez et al., 2018; Valle Campos, 2025).
This background information has mainly addressed
the morphological dimension of fragmentation or the
sectoral aspects of urban backwardness. A question
remains less developed about what the socio-spatial
organization of the socioeconomic condition reveals
about contemporary modes of segregation in Mexican
intermediate cities: whether they reproduce the classic
center—periphery pattern, whether they configure a
geography of specific fragmentation, or whether they
require interpretative frameworks different from those
developed for metropolises.

Addressing this issue requires an analysis that connects
the multidimensionality of the socioeconomic condition
and its territorial expression at a fine intra-urban scale,
integrating Principal Component Analysis (PCA) with
spatial statistical techniques (Anselin, 2020).

Under these premises, the article analyzes the
residential segregation patterns in Culiacan Rosales
from the spatial distribution of socioeconomic status
at the census block scale. The central argument is

that segregation in Culiacan does not follow a linear
center—periphery pattern, but rather a logic of micro-
territorial fragmentation, in which clusters of high and

low socioeconomic status coexist in physical proximity
without producing integration. The contribution consists
of offering disaggregated empirical evidence, interpreting
this configuration as an expression of urban fragmentation
in a Mexican intermediate city, and discussing its
implications for planning oriented to territorial equity.

Il THEORE TICAL FRAMENX/ORK
Socio-spatial inequality and residential segregation

Socio-spatial inequality refers to the systematically
differentiated distribution of opportunities, resources
and living conditions in urban space, produced by
mechanisms that combine the organization of the
territory with the social relations that configure it
(Pérez-Campuzano, 2011; Ziccardi & Dammert, 2021). As
a relational phenomenon, it is not limited to expressing
a social hierarchy on the cartographic plane, but rather
it operates as a mechanism of its own reproduction:
the place where one resides conditions access to
infrastructure, services, labor markets and urban goods,
which generate neighborhood effects on collective
trajectories (Ferndndez Tapia, 2020; Cruz-Sandoval et al.,
2025). Residential segregation constitutes a particular—
and particularly dense—expression of this inequality:
the modality by which social groups are spread across
the territory, forming patterns of internal homogeneity
and external differentiation (Rodriguez Vignoli, 2001;
Rodriguez Vignoli & Arriagada, 2004).

The critical literature has placed the production of

these patterns in the modes of social and economic
organization of urban space (Castells, 1974), which
recognizes that the social division of space in Latin
American cities operates through the connection between
the land market, unequal provision of infrastructure, and
the differentiation in the residential offer (Duhau, 2021;
Schteingart, 2001). Segregation, therefore, is not a static
state but a process by which inequalities are inscribed in
the territory and contribute to reorganizing it.

The proposal by Sabatini (2006) operationalizes
segregation in three dimensions: spatial concentration,
social homogeneity, and prestige or territorial stigma.
Spatial and statistical indicators can capture the first two,
whereas the third concerns social assessments of the
place of residence. This article addresses the objective
dimensions of segregation, which are recognized as
limitations, whereas the subjective dimension requires
qualitative or mixed approaches.



From the dual city to the fragmented city

The classical reading of the Latin American model of urban
organization described a center-periphery structure, based on
the differentiation between better-served, consolidated areas,
on the one hand, and popular peripheries with less urban
development, on the other. However, this should not be
interpreted as a mechanical or permanent correspondence
between elites and the Historical Center. Since the mid-20"
century, in several Latin American metropolises, higher-
income groups have begun to move towards new centralities,
suburban lines, and low-density residential enclaves, in

a process linked to the expansion of the automobile, the
selective valorization of land, and the private production

of differentiated residential spaces. In this context, the

urban literature of the early 21 century suggested that

the center—periphery model had ceased to be sufficient as

a single explanation of Latin American urban segregation,
which proposes the fragmented city model: a geography

of discontinuous enclaves where sectors of high and low
socioeconomic status can coexist in physical proximity,

but remain separated by material, symbolic and functional
barriers (Borsdorf, 2003; Janoschka, 2002).

This conceptual transition does not imply the disappearance
of the center—periphery pattern, but rather its superposition
with a logic of fragmentation, expressed in the proliferation
of closed subdivisions, the dispersion of centralities, and

the intensive differentiation of residential spaces at fine
scales (Rodriguez Vignoli & Arriagada, 2004). More recently,
the literature has extended this discussion to the study

of intermediate cities, showing that fragmentation is not
restricted to large metropolises and that it takes specific
forms at this urban scale (Bellet Sanfeliu & Lasala Fortea, 2025;
Gomez-Maturano, 2024; Sposito, 2024).

In these contexts, the intermediate scale allows for greater
clarity in observing the coexistence of physical proximity and
social distance: enclosed enclaves, popular urbanizations,
and consolidating peripheries are located at short distances,
making fragmentation visible that, in metropolises, can be
diluted into extensive gradients. Thus, micro-territoriality —
socioeconomically homogeneous clusters of small size and
sharp edges - acquires analytical centrality. This reading is
consistent with Pérez-Tamayo et al. (2017), who documented
a transition from the dual structure to fragmented
configurations in Culiacén.

The empirical characterization of this fragmentation requires
instruments capable of identifying groupings of spatial units
with similar values and discriminating random configurations
from structured ones. Spatial autocorrelation — the tendency
of a variable’s values to cluster spatially more frequently than
expected by chance (Anselin, 2020)— offers this capability
and links the theoretical debate on fragmentation to its

observable empirical expression, an operational translation
developed in the methodological section.

. CASE STUDY:

CULIACAN ROSALES AS AN INTERMEDIATE CITY OF THE
MEXICAN NORTHWEST

Culiacén Rosales, the capital of Sinaloa, is the state’s main
urban nucleus and an important intermediate city in the
Mexican northwest. According to the 2020 Population and
Housing Census of the National Institute of Statistics and
Geography (INEGI), the city had a population of 808,416
inhabitants and its metropolitan area 1,003,530, positioning
it as one of the main urban agglomerations in the country
(INEGI, 2020). Its economy is based on agribusiness,
commerce, services, and state public administration, giving it
a regionally strategic urban profile.

In recent decades, the city has experienced unequal
peripheral expansion, the proliferation of closed subdivisions,
and a differentiated distribution of infrastructure and services
(Rodriguez Gonzalez et al., 2018; Valle Campos, 2025).
Previous studies documented a transition from dual-city
features to fragmented configurations between 2000 and
2010 (Pérez-Tamayo et al., 2017). The analysis using 2020 data
allows us to examine whether this transition is consolidated
within a geography of socioeconomic clusters at the

block scale, making Culiacan a relevant case for discussing

residential segregation in intermediate Mexican cities.

V. METHODOLOGY

This article develops a quantitative research study of an
exploratory-descriptive scope, based on multivariate spatial
analysis of urban socioeconomic conditions at the intra-urban
scale. The methodological strategy combines dimensionality-
reduction techniques to construct a synthetic index and
spatial autocorrelation techniques to evaluate its territorial
organization.

Unit of analysis and data source

The unit of analysis is the census block, defined by the
National Institute of Statistics and Geography (INEGI) as

the smallest unit of territorial aggregation with publishable
statistical representativeness. Its choice aligns with the
hypothesis of micro-territorial fragmentation: larger units

— Basic Geostatistical Areas (BGAs), neighborhoods, or
sectors — could dilute local contrasts. In addition, working
with small units mitigates, but does not eliminate, the effects
of the modifiable area unit (MAUP) problem. The primary
source is the 2020 Population and Housing Census (INEG,
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Entrada de datos:

-Censo de
Poblacién y
Vivienda

-Seleccién de
variables

-Cartografla censal

Procesamiento
estadistico

-Estandarizacién de
variables
-Anélisis de
Componentes
Principales

Anilisis espacial:

-Definicién de
matriz de pesos

-Indice de Moran
Global

-Indicadores
Locales de
Asociacién

Espacial (LISA)

Resultados:

-Mapa del indice
Socioeconémico
(PCA)

-Clisters HH, LL,
HLyLH

Interpretacién:

-Identificacién de
patrones de
segregacién
residencial

Figure 1. Methodological scheme of the analysis of residential segregation in Culiacan Rosales. Source: Prepared by the authors.

Category Variables INEGI Code Absolute load

Population 15+ with incomplete elementary education P15BASIC_INCO 0.664
Average grade of schooling GRADO_EDU 0.739

Fducation Population 15+ literate P15YM_ALFA 0.465
Population aged 6-11 years attending school P6AT1_AE 0.044
Population aged 12-14 years attending school P12A14_AE 0.035
Dwellings with more than 2.5 occupants per bedroom VPH_2Y5_DORM 0.573
Homes with a water tank VPH_TINACO 0.556
Housing with a toilet VPH_EXCSA 0.490

Housing
Housing with drainage VPH_DRENAJ 0.429
Homes with piped water VPH_AGUADV 0.382
Homes with electricity VPH_C_ELEC 0,334
Homes with a car or van VPH_AUTOM 0.797

Goods
Homes with a washing machine VPH_LAVAD 0.648
Homes without internet VPH_INTER 0.817

Technol(?gy and Homes with digital services (streaming) VPH_SPMVPI 0.784

connectivity
Homes with pay TV service VPH_STVP 0.744
Population affiliated with health services PDER_SS 0.492

Health

e Population affiliated with another health institution PAFIL_OTRAI 0.397

Population without affiliation with health services PSINDER 0.068

Table 1. Variables with the greatest weight on the first main component. Source: Preparation by the Authors based on data from INEGI (2020).

2020). Statistical processing was performed in R, spatial
autocorrelation in GeoDe, and mapping in QGIS. Figure 1
summarizes the methodological flow.

Construction of the synthetic index: Analysis of the main
components

The socioeconomic condition was operationalized as a
multidimensional construct comprising 19 indicators across

education, housing, goods, technology and connectivity,
and health, in line with the Latin American literature on
intra-urban measurement (Buzai & Montes, 2021). The PCA
was applied to 13,531 blocks with complete information on
the 19 variables. After statistical confidentiality, the spatial
analysis was restricted to the 11,344 blocks that constitute
the continuous urban sprawl. Table 1 reports the indicators
used, grouped by category, along with their factor load on
the first component.




The relevance of the procedure was evaluated using the
Kaiser-Meyer-Olkin index (KMO) and the Bartlett sphericity
test, statistical criteria for assessing whether the correlation
matrix is suitable for Principal Component Analysis (PCA).
These statistics are reported in the methodology to
document the validity of the index construction procedure
prior to its spatial analysis. The first component was used

as a synthetic index because it captures the largest share of
the variance and represents the dominant socioeconomic
gradient among the variables analyzed. The factor scores
were set up so that the higher values represented better
socioeconomic conditions, since the sign of the component
in PCA is arbitrary. The substantive interpretation of the
factor loads and the resulting categories is presented in the
Results section.

Spatial autocorrelation analysis

To assess whether socioeconomic status was randomly
distributed or clustered spatially, global and local spatial
autocorrelation analyses were conducted. The Moran’s
Global Index enabled estimation of the overall intensity

of spatial clustering in the socioeconomic index. At the
same time, the Local Indicators of Spatial Association (LISA)
identified High—High, Low-Low, High-Low, and Low-High
clusters. The analysis was performed in GeoDa using a
spatial weight matrix based on the six Nearest Neighbors
(k-Nearest Neighbors, KNN; k = 6), with 999 permutations.
This choice made it possible to assign a fixed number of
neighbors to each census block and to reduce problems
arising from isolated units or geometric discontinuities in
the urban fabric.

V RESULTS

Spatial distribution of socio-economic status

The application of the PCA produced statistically
consistent results. The Kaiser-Meyer-Olkin measure was
0.865, indicating adequate correlation structure among
the variables; the Bartlett test was significant, x2(171)
=165 133.2, p < 0.001, confirming the relevance of the
procedure. The first component presented an eigenvalue
of 5.868 and explained 30.88% of the total variance. The
indicators did not contribute with the same weight to the
index: the highest absolute loads corresponded to internet
availability (0.817), automobile (0.797), digital services
(0.784), pay television (0.744), and educational level (0.739),
which indicates that the component mainly synthesizes
differences related to educational capital and the
availability of goods and services in housing. A synthetic
socio-economic condition index was constructed from this
component, covering 11,344 blocks within the continuous
urban area.

Category Blocks Percentage
Very low 1250 11.02%
Low 3,437 30.30%
Medium 3410 30.06%
High 2.700 23.80%
Very high 547 4.82%
Total 11,344 100%

Table 2. Distribution of blocks according to socioeconomic condition
(Culiacan Rosales, 2020). Source: Preparation by the Authors based
on data from INEGI (2020).

To obtain the distribution presented in Table 2, the index
was classified into five groups using the Jenks natural
rupture method. This procedure identifies internal cut-off
points that maximize homogeneity within each class and
differentiation between classes. Therefore, the very low, low,
medium, high, and very high categories do not constitute
absolute thresholds of poverty or wealth, but relative
positions within the socio-economic structure of Culiacén
Rosales.

The distribution shows that the low and medium categories
together account for 60.36% of the blocks, while the high
and very high categories account for 28.62%. In substantive
terms, the blocks classified as very high correspond to

units in which the variables with the greatest factorial
weight—internet availability, automobile, digital services,
pay television, and educational level —have the greatest
relative presence. In contrast, the blocks with very low
condition show lower availability of these aspects and

a greater association with indicators of educational and
housing backwardness.

These results describe the socioeconomic composition of
the area, but not its spatial organization; the subsequent
autocorrelation analyses evaluate whether these categories
form significant territorial groupings (Figure 2).

Global spatial autocorrelation of the socio-economic
index

The calculation of Moran's Global Index on the
socioeconomic index yielded a value of | = 0.805

(pseudo p-value = 0.001; 999 permutations). This result
indicates a very high positive spatial autocorrelation,
confirming a strong tendency for blocks with similar
socioeconomic conditions to cluster territorially (Figure 3).
The socioeconomic conditions of blocks are not randomly
distributed but form a systematic and statistically significant
spatial structure.
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Mapa de la Condicién Socio Economica de cada Manzana en
Culiacan Rosales

Cuerpo de Agua
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1 Contorno_Culiacan_Rosales
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I Muy Baja (11%)
Baja (30%)
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Alta (24%)
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Figure 2. Spatial distribution of the socio-economic condition index (PCA) at the census block level in Culiacan Rosales, 2020. Source:

Preparation by the Authors based on INEGI (2020).

Local geography of the fragmentation: LISA analysis

To identify the local geography of the spatial organization, the
LISA procedure was applied, which decomposes Moran’s Global
Index into its contributions by spatial unit and classifies each
block into one of five categories according to the relationship
between its value and those of its immediate neighborhood:
High-High (HH), Low-Low (LL), High-Low (HL), Low-High (LH)
and not significant. Table 3 reports the resulting distribution.

Three features emerge as a central finding. First, the HH and LL
clusters total 5,293 blocks (46.66% of the urban fabric), which
express concentration with social homogeneity — the two
objective dimensions of segregation. Secondly, the HL and

LH clusters together account for less than 1%, indicating that
situations of proximity without homogeneity are statistically
exceptional; transitions between clusters occur by sharp edges.
Thirdly, HH (23.28%) and LL (23.38%) are close in magnitude.
However, the high and very high condition blocks (28.62% of
the universe) are grouped in significant HH clusters at a higher

Moran's |:0.808

,_mas

lagged inse,

4,80

a30 290 -1.00 0.50 280 an

Figure 3. Moran scatter diagram for the socio-economic condition
index (PCA) at the census block level in Culiacan Rosales. Source:
Preparation by the Authors based on PCA results.




LISA Category Blocks Percentage
High-High (HH) 2641 23.28%
Low-Low (LL) 2652 23.38%
High-Low (HL) 56 0.49%
Low-High (LH) 49 0.43%
Not significant 5946 52.42%

Table 3: Distribution of blocks according to the LISA category of the socio-economic condition index (Culiacan Rosales, 2020). Source: Prepared

by the Authors based on the results of the PCA and LISA analysis in GeoDa.
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Figure 4. LISA Map (Local Moran) of the socio-economic condition index (PCA) at the census block level in Culiacan Rosales, 2020. Source:

Preparation by the Authors based on PCA results.

proportion than the low and very low condition blocks in LL
clusters, suggesting that the high condition sectors have a
greater propensity for significant clustering.

Identification of local segregation clusters (LISA)

The LISA cartography (Figure 4) reveals three particularities of
Culiacan that distinguish its pattern from the classical center-
periphery model. The HH clusters do not form a continuous
central nucleus, but are distributed as discontinuous

enclaves in specific sectors of the north, southeast, and east,
associated with high-end residential developments and closed
subdivisions; this pattern approaches the fragmented city
model (Janoschka, 2002), in which elites are redistributed to

exclusive peripheral enclaves. LL clusters are concentrated

on urban edges with a tendency to dispersion, which make
up a periphery that is distributed discontinuously along the
fronts of recent expansion, where growth has operated by
successive addition of social housing subdivisions, popular
urbanizations in consolidation, urban voids, and closed
developments of greater purchasing power (Ruiz Lépez et al.,
2021). The periphery of Culiacan is not a homogeneous strip of
poverty but a fragmented one. Finally, the HH and LL clusters
are located in nearby sectors without a gradual transition; the
low percentage of local mix configurations confirms that this
proximity does not produce socio-spatial integration but a
coexistence of separate enclaves.
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VI DISCUSSION

The findings allow us to argue that residential segregation in
Culiacan does not fully conform to the classic center—periphery
model. Although socioeconomic inequality shows a strong
spatial organization, its concrete expression does not correspond
to a simple concentric pattern — with a continuous core

of better conditions opposed to a homogeneous popular
periphery —but to a geography of discontinuous enclaves
where the sectors with the highest socioeconomic status appear
in specific clusters distributed within the urban fabric. The HH
clusters are located in specific sectors associated with recent
residential developments and closed subdivisions, while the

LL appear in scattered urban edges, linked to expansion fronts
and popular urbanizations in consolidation. This configuration
approximates the case to the fragmented city model, but with

a characteristic feature of the intermediate scale: the physical
proximity between contrasting clusters makes the socio-spatial
separation more visible, without producing effective mixing.

This result is in direct dialogue with the recent literature on
intermediate cities (Bellet Sanfeliu & Lasala Fortea, 2025;
Gomez-Maturano, 2024; Sposito, 2024), which has pointed out
that the intermediate scale can make the physical proximity
between contrasting social sectors more visible. However, the
Culiacén data nuance the idea that such spatial proximity alone
favors socio-spatial integration: proximity exists, but it does not
generate mixing. The intermediate scale produces a sharper
visibility of the separation, not necessarily its overcoming. This
morphological reading should be understood as partial, since
urban integration also depends on symbolic barriers, practices
of social distinction, and socio-cultural mechanisms that are
not directly captured by the census data used in this study.

The article thus provides evidence that urban fragmentation

in Mexican intermediate cities should not be understood

as a reduced version of the metropolitan pattern, but as its
own configuration where the territorial proximity between
contrasting enclaves coexists with material, symbolic, and socio-
cultural barriers that maintain separation.

These patterns are consistent with previously documented
urban processes for Culiacan. The discontinuous location of
the HH clusters dialogues with the proliferation of closed
subdivisions and with selective dynamics of real estate capital
oriented towards sectors with greater potential for land
valorization (Rodriguez Gonzélez et al., 2018). The spread of LL
clusters along urban edges, on the other hand, is consistent
with a peripheral expansion in which social housing, popular
urbanizations, urban voids, and developments with greater
purchasing power coexist (Ruiz Lopez et al., 2021). Thus,
fragmentation operates not only between the center and the
periphery, but also within the periphery itself.

Compared to previous studies on Culiacan that mainly addressed

the morphological dimension of fragmentation (Rodriguez
Gonzalez et al,, 2018) or sectoral aspects of urban lag (Valle
Campos, 2025), this work provides a spatially disaggregated and
statistically formalized measurement of the socio-economic
organization of the territory, which show that fragmentation is
not limited to the presence of specific architectural types, but is
translated into a geographical structure of significant socio-
economic clusters at the block scale, and that the transition
dual city to fragmented city documented by Pérez-Tamayo et al.
(2017) that in 2000-2010 was consolidated in the most recent
census.

The study has three limitations. The single timeline provides a
synchronous snapshot that does not allow for trend analysis.
The synthetic index captures the objective dimensions of
segregation - concentration and homogeneity -but not the
subjective dimension of prestige or stigma (Sabatini, 2006),
which requires qualitative or mixed approaches. The analysis
does not include variables such as land value or location

of workspaces, whose incorporation would enrich the
examination of the links between the real estate market and
segregation patterns.

Future studies include the intercensal analysis of fragmentation
dynamics, the articulation with land-market data, qualitative
approaches to the subjective dimension of segregation, and the
systematic comparison with other Mexican intermediate cities.

The contribution of the study is placed in three planes: it offers
disaggregated empirical evidence on a Mexican intermediate
city; it shows that this evidence is consistent with a logic of
micro-territorial fragmentation specific to the intermediate
scale; and it suggests that territorial equity policies in this urban
type should assume that physical proximity does not guarantee
integration.

VII. CONCLUSIONS

The study analyzed patterns of residential segregation in
Culiacan Rosales using a synthetic socioeconomic status index
at the census block scale and its spatial analysis. The results
show that the socioeconomic conditions of the territory are
not randomly distributed, but are organized into statistically
significant, homogeneous clusters that cover 46.66% of the
urban fabric. In comparison, the configurations of local socio-
spatial mixture are statistically exceptional (< 1%). This evidence
supports the central idea of the work: segregation in Culiacén
does not follow a linear center-periphery pattern, but rather a
logic of micro-territorial fragmentation.

Beyond the case, the study clarifies the recent hypothesis that
the intermediate scale would favor socio-spatial integration
by reducing the distances between social sectors. In Culiacan,
the physical proximity between contrasting enclaves is real,



but it does not produce integration. The intermediate scale makes
the separation visible; it does not dissolve it. Urban fragmentation
in Mexican intermediate cities is not a reduced version of the
metropolitan model, but a configuration of its own.

The scope of the study requires recognizing its limits. The
measurement captures the objective dimensions of segregation,
but leaves out territorial prestige; the synchronous cut does not
allow for reading fragmentation as a temporal process; and the set
of census variables does not incorporate the land market or the
location of employment, mechanisms that literature has identified
as central to contemporary fragmentation. These limits outline
the agenda within which the work is inscribed, as a starting point,
not as closure. The implications for territorial equity planning are
direct: the micro-scale constitutes a relevant level of intervention,
and public action must assume that proximity does not guarantee
integration.
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Los instrumentos de planificacion urbana producen naturaleza a través de procesos de zonificacion, que generan tensiones en
la forma en que estos espacios son nombrados y normados. Este trabajo busca identificar y comparar los modos de produccion
de la naturaleza en el Area Metropolitana de Concepcién, a partir del analisis de instrumentos de planificacion territorial en
distintos periodos sociohistoricos. Para ello, se utilizé un enfoque metodolégico mixto que combiné el andlisis de discurso,

la revision documental y las entrevistas semiestructuradas. Los resultados demuestran la subordinacion de la naturaleza a
funciones socioecondémicas, pese al incremento de la semantica ambiental en los instrumentos de planeacion; ello indica la
necesidad de transparentar el lenguaje técnico y reconocer multiples significados de la naturaleza para su integracion efectiva
en la planificacién de la ciudad.

Palabras clave: planificacion urbana, naturaleza urbana, instrumentos de planificacion, discursos urbanos

Urban planning instruments produce nature through zoning, creating tensions in how these spaces are named and regulated.
This study aims to identify and compare the modes of production of nature in Concepcién’s Metropolitan Area by analyzing the
planning instruments in different socio-historical periods. For this analysis, a mixed-methods approach that combined critical
discourse analysis, document review, and semi-structured interviews was used. The results show that nature is subordinated

to socio-economic functions, despite the increased emphasis on environmental semantics in planning instruments. This
demonstrates the need to make technical language more transparent and to recognize nature’s multiple meanings for its effective
integration into city planning.

Keywords: urban planning, urban nature, planning instruments, urban discourses
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| INTRODUCTION

From semantic to normative discourse: How
planning reconfigures nature with words

In urban planning instruments, the language used to
designate areas recognized as nature serves not only

as a descriptive technical tool but also as a means of
reconfiguring the territory’s meaning. The terms used in
the definition of natural areas, far from being neutral, play
a central role in constructing different visions that guide
their relationship with urban processes, which operate as
discursive practices that directly affect the production of
natural space (Fairclough, 1992; Foucault, 1977).

The nomenclature used to define these zones often
does not align with standardized frameworks or

formally consolidated categories; rather, it emerges

from discretionary decisions by officials or technical
entities, programmatic orientations, and/or institutional
guidelines. Language guides how the territory is
intervened in, simplifying the ecological complexity of the
space (Scott, 1998; De la Barrera et al., 2023). This process
helps to define which forms of nature are recognized
within the planning and which are subordinated or
excluded (Van Speybroeck & Targa, 2026).

In critical theory, nature is not conceived as an external
entity of society, but as a socially produced category. The
notion of “production of nature”helps us understand that
natural spaces in the city are not simply preserves of what
already existed, but active configurations mediated by
economic, technical, and ideological interests, inserted
within the circuit of capital (Smith, 2007; Swyngedouw,
2011).

The spaces that contain nature and are the object of
urban planning are reconfigured according to various
rationalities. Some of these are structured from mercantile
logics, linked to real estate valuation processes (Harvey,
1982; Smith, 2007); others are oriented to recreational
functions and social cohesion (Gehl, 2011); while

others respond to ecological approaches, focused on
conservation and restoration (Beatley, 2011). These
different logics coexist within urban planning processes,
under hierarchies that are not explicit in the instruments
(Valencia-Sandoval et al., 2010). Thus, urban planning can
be understood as a territorial governance device that not
only organizes space but also prioritizes certain modes of
production of nature over others (Smith, 2007).

To show how the modes of production of urban
nature are configured over time, this article analyzes
the relationship between the semantic and regulatory
discourses found in the urban planning instruments of

the Metropolitan Area of Concepcién (AMC). This territory
constitutes a relevant case study for analyzing these
tensions, given the convergence of high natural-system
diversity and the implementation of intensive urban
planning over time.

The study proposes a mixed methodological approach
that uses discourse analysis techniques to provide new
insights into the structural basis of contemporary socio-
environmental conflicts constituted on the territory.

Il. THEORETICAL FRAMEWORK

Human-nature power relations

Historically, the concept of nature has been the subject
of epistemological disputes, which not only reflect
conceptual differences but also tensions over which
forms of life and relationships are recognized or excluded
within urban systems (Van Speybroeck & Targa, 2026).
Nature cannot be understood from a static perspective
but as an epistemological horizon in which multiple
cultural, geographical, political, and temporal conceptions
converge (Swyngedouw, 2011).

From this perspective, the human being occupies a dual
position: on the one hand, they are part of the ecosystem;
on the other, they act as a transformative agent of history,
culture, and territory (Von Mentz, 2012; Santos, 1978).
Under this logic, Reclus (1875) uses “second nature”to
refer to this permanent intervention, through which
human beings modify the environment to survive and
expand.

The contemporary environmental crisis shows an
intensification of this relationship, which evidences

a significant ecological imbalance (Merchant, 2023).

In Latin America, colonization established a territorial
ordering based on a functional and limited relationship
with nature (Walsh, 2007), which consolidates a dualistic
vision that separates and subordinates the natural to the
human domain (Merchant, 2023). This problem has been
exacerbated by a capitalist model that has prioritized
urban expansion at the expense of natural systems
(Mignolo, 2012).

In Chile, this process has intensified since the 1980s,

with the consolidation of the neoliberal model. This has
significantly transformed natural landscapes and, together
with weak urban planning, has contributed to territorial
conflicts and environmental degradation (Hidalgo et al,,
2022; Villagra Islas, 2011; Nicolds-Artero et al., 2021).



In this scenario, urban planning is understood as a field
in which these tensions manifest, particularly through
regulatory instruments that classify and govern the
presence and fate of nature in the city from different
positions of power.

Nature production and urban planning

From the critical theory, Henri Lefebvre (2014) suggests
that the “conceived space’, represented through maps or
plans, is not neutral but socially produced. Nowadays, this
process is shaped by a capitalist logic in which economic
and technical interests predominate, justifying certain
forms of spatial organization that shape everyday life.

In this line, the production of nature allows us to
understand how the natural is organized and re-signified
according to social rationalities (Smith, 2020); in the urban
context, this production is mainly expressed in three
interrelated modes.

. Economic, where nature is fragmented and re-
signified according to land valorization and the
accumulation of capital (Harvey, 1982; Smith, 2020).

. Social, focused on the creation of public spaces that
favor well-being, interaction, and social cohesion
(Gehl, 2011; Jacobs, 2014).

. Environmental, addressing ecological protection
and the integration of natural processes in territorial
planning (McHarg, 1969; Waldheim, 2016).

These do not operate in isolation but coexist, stressing
how urban nature is conceived and regulated. Urban
planning instruments not only organize the space but
also define the values and functions assigned to each
territory. This coexistence has been widely documented
in planning processes that seek to balance development,
conservation, and social demands, although not always in
a symmetrical way (Valencia-Sandoval et al.,, 2010).

Discourses and regulation in urban planning

Naming and regulating the territory constitute an exercise
of power, since they not only define possible uses but
also which forms of nature are legitimized or rendered
invisible within urban space (Van Speybroeck & Targa,
2026), thereby validating or imposing certain modes of
nature production (Smith, 2020).

Discourse analysis has become a key tool in urban
studies, as it enables the analysis of how institutional
language, regulations, diagnostics, or cartographic
representations shape space, guide forms of intervention,
and ultimately define what is valid and what is possible
(Gonzélez Redondo, 2024; Shirazi, 2023). Language not
only describes space but also classifies and organizes

it by producing different realities, becoming a tool of
domination when it is in the hands of those who possess
symbolic authority (Bourdieu, 1991; Foucault, 1977).

States simplify territory through legible categories that
facilitate its management, but reduce its ecological and
social complexity (Scott, 1998). This simplification is not
neutral, as it can conceal processes of exclusion in which
certain forms of nature are marginalized for not belonging
to dominant categories (Harvey, 1996; Van Speybroeck
&Targa, 2026). An example of this is urban agriculture,
which has yet to secure regulatory status despite its
social and environmental potential (Zazo-Moratalla et al.,
2023). These discursive practices are usually presented as
technical and objective truths, when in fact they respond
to specific ideological interests and visions (Fairclough,
1992).

On the other hand, the regulatory dimension translates
these representations into concrete regulations, in

which nature is frequently instrumentalized for urban
development (Lefebvre, 2014). This tends to reinforce
reductionist visions that commodify nature under the
logic of capital, by making its cultural and ecological
dimensions invisible (Leff, 2004; Escobar, 2010).
Consequently, urban planning instruments simplify nature
through generic categories such as “green areas” instead
of recognizing it by its characteristics, such as wetlands or
hills (De la Barrera et al., 2023).

Thus, semantics and regulations operate together as
instruments of power that determine the fate of urban
nature (Harvey, 1982; Lefebvre, 2014). This research
examines how the two dimensions are related and
together generate modes of production, contrasting with
studies of discourse analysis in planning that have focused
on language or regulations in isolation.

. CASE STUDY

The Metropolitan Area of Concepcion (AMC), comprising
eleven communes, is located in the Biobio region, in the
south-central area of Chile (Figure 1). It has a population
of 1,012,490 inhabitants in an area characterized by high
natural diversity, marked by the Biobio River basin, which
encompasses valleys, lagoons, and wetlands, as well as
the low-altitude ridges of the Cordillera de la Costa.

Since 1948, the AMC has been the subject of urban
planning processes. With 35 regulatory plans passed,
the AMC has an extensive track record when compared
to Latin American standards, which have marked the
reconfiguration of its natural spaces. In the 1960s,
industrial growth was accompanied by planning
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Figure 1. Location of the Metropolitan Area of Concepcion. Source: Prepared by the authors.

Years community regulatory plans were passed

1963 1983 2013
n1964 [n/a] 1982 2006
n1964 [n/a] 1982 2023
1966 1982 2011
1968 [n/a] 1982 2007
1969 1983
1982 2003
2006
1968 [n/a] 1982 2008

1949 [n/a]

1964

1980

2003

Note: [n/a]: No background information available in the regulatory plans file.

Table 1. Passing of the AMC’s communal, intercommunal, and metropolitan regulatory plans. Source: Prepared by the authors.
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that unified a group of communes through large
infrastructure. This led to the Zoning of the Greater
Concepcion area and, later, to the Intercommunal Plan of
Concepcion of 1963. In parallel, the different communes
consolidated their own planning processes (Table 1).

V. METHODOLOGY

In keeping with the adopted theoretical approach,

which understands nature as a socio-spatial production,
a mixed-methods approach is proposed. This combines
qualitative techniques for discourse analysis, mainly used
to address the symbolic dimension of urban space and

to identify how linguistic categories and institutional
representations configure meanings that affect the
territory’s material production (Gonzalez Redondo,

2024), with quantitative techniques for systematization
through a comparative analysis matrix (Figure 2). This
methodological approach has been used in territorial
planning studies that combine qualitative analysis, local
data collection, and spatial evaluation to address complex
development problems (Valencia-Sandoval et al.,, 2010).
The study analyzed how urban nature has been produced
in the AMC, based on the zoning proposed by the
communal and metropolitan regulatory plans for natural
spaces.

Firstly, a documentary review of the regulatory plans
passed by the AMC from 1960 onwards was conducted,
and their explanatory reports and the context of their
preparation were analyzed. In addition, semi-structured
interviews were conducted with key urban planning
actors, including consultants and public officials. All this
is to identify the distinct socio-historical periods that
planning has undergone regarding urban nature.

Secondly, the 24 communal and metropolitan regulatory
plans that include natural areas within the urban territory
were listed. Thirdly, an analysis matrix was built using this
to address the semantic and normative dimensions of
natural areas, with the semantic dimension understood
as the language used to designate the polygons, and the

regulatory dimension as the permitted land uses in each area.

For the comparative evaluation, both dimensions were
addressed using an approved set of analytical categories
that contrast discursive patterns and recurrent categories
to analyze the degree of coherence between what is
named and what is regulated in the polygons. For this
purpose, both the semantic and regulatory discourses
were examined using the value (environmental, social,
economic, and generic) and function (conservation,
recreation, restriction, functional, productive, equipped,
and urbanized) categories (Table 2). This methodological
decision makes it possible to operationalize the notion of
production of nature by making discursive representations
and their regulatory materialization comparable.

NOMBRAR Y NORMAR: TENSIONES ENTRE LA PLANIFICACION URBANA

Y LA PRODUCCION DE NATURALEZA

CLAUDIA CERDA-INOSTROZA, FRANCISCO DE-LA-BARRERA-MELGAREJO, MAURO FONTANA-FLORES

REVISTA URBANO N° 53 / MAYO 2026 - OCTUBRE 2026

PAG.106-119

ISSN 0717 - 3997 / 0718 - 3607



NOMBRAR Y NORMAR: TENSIONES ENTRE LA PLANIFICACION URBANA

Y LA PRODUCCION DE NATURALEZA

CLAUDIA CERDA-INOSTROZA, FRANCISCO DE-LA-BARRERA-MELGAREJO, MAURO FONTANA-FLORES

REVISTA URBANO N° 53 / MAYO 2026 - OCTUBRE 2026

PAG.106- 119

ISSN 0717 - 3997 / 0718 - 3607

ANALYTICAL CATEGORIES TO MEASURE THE SEMANTIC AND REGULATORY DIMENSIONS
VALUE

ANALYTICAL

CATEGORIES DESCRIPTION
To maintain the ecological qualities
and biodiversity of the spaces,
promoting their conservation and
ecosystem regulation through

land uses compatible with
environmental protection.

To promote recreational spaces
that balance natural conservation
with accessibility and collective

well-being, through uses oriented
to leisure and recreation.

To promote productive uses of land
reserves for future developments,

subordinating ecological and social
values to the logic of the market.

Category applied to areas identified
with letters, symbols, or general

names, as well as those that do not
define land uses.

FUNCTION

DESCRIPTION

Areas intended to conserve natural spaces and
maintain ecological balance, allowing limited human
use (E.g., Ecological conservation areas, natural parks).

Areas intended for rest, recreation, and well-being in
natural environments (urban green areas, recreational
parks, seaside resorts).

Areas intended to limit the use of land to protect
security, the area, or critical infrastructure (Restriction,
natural or anthropogenic hazards).

Areas intended to separate incompatible urban
uses and mitigate the impacts of high-impact
infrastructures (Natural areas or parks).

Areas intended for economic activities that transform
the area for productive purposes (Agriculture, forestry,
mining, productive infrastructure).

Areas with an environmental and recreational function
that allow cultural, religious, or commercial facilities
(facilities for different uses).

Areas intended to integrate housing and equipment
where green is relevant, but fragmented (housing and
equipment).

Table 2. Analytical categories for the semantic and regulatory dimensions of natural areas of urban planning instruments. Source: Prepared by the

authors.

Finally, the results were synthesized into graphs and

cartographic representations, enabling a contrast between

the semantic and regulatory discourses and showing the
different modes of nature production that emerge from
the case study.

V/RESULTS

Identification of socio-historical periods of nature
recognition in the AMC’s urban planning

Based on the analysis of the metropolitan and communal
regulatory plans from the mid-20" century onwards, the
context in which they were developed, and interviews
with experts, four socio-historical periods in which the
recognition and production of nature within the AMC
evolved were identified and characterized (Table 3).

The first period (1960-1979) was characterized by the
AMC's industrial expansion, in which natural areas were
recognized and regulated mainly with a functional

and productive character, regarding the coexistence
of industrial and housing areas, under a logic of buffer
and green areas.

The second period (1980-1999) is characterized by the
highest number of the AMC’s communal regulatory
plans coming into force, in which nature is named and
regulated by figures that respond to a mercantile logic,
serving the State-led liberalization of the land market.
The third period (2000-2010) is characterized by the
highest number of zoning designs that recognized
natural areas, despite fewer regulatory plans being
passed than in the previous period. This is in line

with an environmental perspective that permeates
institutions and public policies, which seek to ensure
greater protection of natural areas within the urban
boundary.
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Table 3. Definition of socio-historical periods. Source: Prepared by the authors.

4. Ashiftin the regulatory recognition of natural areas coherent action on the territory. In accordance with the
from regulatory plans to other legal bodies, such methodological strategy, the analysis is organized around
as Sanctuaries or the Urban Wetlands Law, marks a comparison of the semantic and normative discourses
the fourth period (2011-2025). This is reflected in a of natural areas, which consider the assigned values
decrease in the areas that recognize natural areas. and functions that form the basis for identifying nature’s

modes of production.
This path shows a trend towards fewer regulatory plans
passed and an increase in the number and specificity of Contrasts between the semantic and regulatory
designations assigned to recognized natural areas. The discourses of nature production in metropolitan
historical average of natural areas relative to urbanized areas planning instruments
does not exceed the 30% reached in 2000. This shows that
the designations and regulations assigned to natural areas
do not follow a homogeneous pattern but rather reflect
a combination of historical, regulatory, and socio-political
factors that evolve towards protection figures external to
regulatory plans (Table 3).

Eleven areas associated with nature were identified in the
metropolitan planning, which evolved from a functional
and reductionist language, whose names do not recognize
the geomorphological particularities of the place (e.g.,
forest parks, recreation areas or ecological protection
areas), towards an increasing semantic technification

Contrasts between semantic and regulatory discourse that incorporates environmental valorization, in which
denominations such as “cliffs’, “beach”and “drains” emerge.

From a critical reading of socio-historical periods, it is This change not only implies greater descriptive precision

evident how the language of planning can operate as but also a reconfiguration of the way nature is valued, with

a symbolic device that does not always translate into a an apparently greater centrality of the environment.
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In general terms, the semantics with which urban nature

is recognized over time are associated with social and
environmental values. However, this configuration is
altered in its regulatory translation, in which the economic,
social, and environmental value emerges equally. This
evidences a process of concealment about the final
meaning that is given to the territory, where areas with
environmental value, such as cliffs or beaches, in practice,
end up transforming into spaces with an economic
destination that promotes cultural, commercial, and tourist
uses, which strain their original meaning (Figure 3).

In the first period, the few recognized natural areas have
broad designations such as “parks and separations”and
“forest parks’, which are interpreted semantically as socially
functional and productive. However, in its regulatory
translation, land uses move from an environmental
language to a generic one. This regulatory irregularity
facilitated practices such as forest monoculture, which
evidences an instrumentalization of nature.

In the second period, categories such as “ecological
protection areas” are incorporated, explicitly introducing
an environmental value of “conservation”into the
semantic discourse, while others, such as “recreation
areas, consolidate the social-recreational character of the
previous period. However, this differentiation is diluted

in the regulatory discourse, where environmental zones
admit a variety of uses such as tourism, housing, and
equipment, which prevent conservation, making what is
semantically regulated as environmental more flexible.

In the third period, there is a significant increase in

both the number of natural areas and the specificity

of their designations (‘cliffs’, “beaches’, or “drains”),
reflecting a greater technical recognition of urban
nature. Nevertheless, this semantic expansion does not
translate into more effective protection, since areas with
environmental value continue to be oriented towards
economic uses linked to urban development. In contrast,
the areas with a social character maintain coherence
between the two dimensions, which evidence an
asymmetry in the translation of values (Table 4).

In summary, metropolitan planning makes a persistent
gap between semantic and regulatory discourse evident.
The natural areas of an environmental character in

the semantic discourse are largely transformed into

areas of economic exploitation. However, those areas
recognized as social value remain constant across both
discourses. These results suggest that, despite the rise of
environmental and social discourse, there are still natural
areas available to support productive activities associated
with ports, infrastructure, and the installation of different

Grafico 2. Reconfiguracion del discurso ambiental
& G (arriba) y reconfiguracion del discurso social (abajo).
Grafico 1. Contrastes entre los discursos seménticos y normativos -
en los diferentes periodos socio-histdricos. L

Discurso Seméntico ~ Discurso Normativo
Social (Lenguaje)  (Usos de suelo)

N
I. . 2
2
0 J 0
1960-1979 1980-1999

2000-2009
Bien comin °

Discurso Seméntico
S
IS
Discurso. Normativo

~

197, -
Polos industriales  Neoliberalizacion
del Suelo

Discurso Seméntico ~ Discurso Normativo
Socal (Lenguaie)  (Usos de suelo)

Cartografias que evidencian modos de produccion desde el discurso semantico (arriba) y el
discurso normativo (Abajo)

I Econémico-Equipamiento

i R i 3
7 & ~ | simbologia para graficos
Ve I e
W Genérico
%

M Economico-Urbanizacion
SociakRecreativo

W Sociak-Funcional

M SociakProductivo
Ambiental-Funcional

[ Ambiental-Natural

M Ambiental-Recreativo

W Ambiental-Conservacion

20002009
Bien comdn

1960-1979 1980-1999
Polos industriales Neoliberalizacion del Suelo

Figure 3. Graphs and cartographies of contrasts between semantic
and regulatory discourses in different socio-historical periods at the
metropolitan scale. Source: Prepared by the authors.

equipment. Urban development on natural spaces
validates metropolitan expansion processes through
designations and regulatory categories that attenuate and
make invisible the territorial impacts associated with such
transformations.

Contrasts between the semantic and regulatory
discourses of nature production in the communal
planning instruments

At the communal planning level, across different periods,
93 areas associated with nature were identified. In general
terms, there are discrepancies between semantic and
regulatory discourses. While the former tends to name
these areas primarily in terms of environmental values, the
latter regulates them primarily through social and, in some
cases, economic functions (Figure 4).

In the first period, natural areas are recognized
under categories such as “green areas”, “free areas”, or



1960-1979 1980-1999 2000-2009
Modes of production
Semantic Regulatory Semantic Regulatory Semantic Regulatory

Generic - 50% - - - -
Economic-Recreational - - - - - -
Economic-Equipment - - - - - 14%
Economic-Urbanization - - - 50% - 14%
Economic-Productive - - - - - -
Social-Productive 50% - - - - -
Social-Equipment - - - - - -
Social-Functional 50% - - - 14% 14%
Social-Recreational - - 50% 50% 29% 29%
Environmental-Restriction - - - - - -
Environmental-Functional - 50% - - 14% -
Environmental-Natural - - - - 29% -
Environmental-Recreational - - - - - 14%
Environmental-Conservation - - 50% - 14% 14%

Table 4. Percentages of modes of nature production in the different historical periods on a metropolitan scale. Source: Prepared by the authors.

“afforestation’, which configure a semantics associated

with an environmental-conservation and environmental-
recreational character. However, this orientation loses force
in its regulatory translation, since the admitted uses acquire a
social-recreational or even generic character, as evidenced by
a weak correspondence between the declared environmental
valuation and its regulatory materialization.

During the second period, the use of generic designations
to identify natural areas predominates, such as “sector 5"

or “sector 6". This semantics evidences an invisibilization

of nature as an explicit category of planning. However, in
regulatory discourse, these areas acquire an environmental
character oriented towards conservation, indicating that the
environmental dimension is not only constructed through
language but also emerges from regulation.

In the third period, the greatest number and diversity of
natural areas are concentrated, which accounts for greater
specificity in recognizing the natural. However, this greater
semantic specificity associated with environmental values,
at the regulatory level, is oriented towards other urban
functions. In the fourth period, a semantic discourse
associated with environmental conservation and restriction
is consolidated and interpreted as the result of the
institutionalization of sustainability in urban planning.
However, the inconsistency mentioned in the previous
periods persists (Figure 4 and Table 5).
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Figure 4. Graphs and cartographies of contrasts between semantic
and regulatory discourses in different socio-historical periods at the
communal scale. Source: Prepared by the authors.
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1960-1979 1980-1999 2000-2009 2010-2025
Modes of production
Semantic Regulatory = Semantic  Regulatory = Semantic = Regulatory = Semantic = Regulatory
Generic 20.0% 40.0% 54.5% - 2.2% 8.7% - 3.8%
Economic-
) - 10.0% - 18.2% - - - -
Recreational
Economic-Equipment | - - - - - 8.7% - 3.8%
Economic-
N - - - 9.1% - 4.3% - -
Urbanization
Economic-Productive | 20.0% - 18.2% - 4.3% 2.2% 3.8% 3.8%
Social-Productive - - - - - - - -
Social-Equipment - 10.0% - 9.1% - 21.7% 7.7% 23.1%
Social-Functional - - - - - - - -
Social-Recreational 20.0% 30.0% 9.1% 9.1% 13.0% 30.4% 26.9% 42.3%
Environmental-
o - - 18.2% - 13.0% - 19.2% -
Restriction
Environmental-
Functional
Environmental-
Natural
Environmental-
) 30.0% 10.0% - 9.1% 17.4% 2.2% 7.7% 7.7%
Recreational
Environmental-
10.0% - - 45.5% 50.0% 21.7% 34.6% 15.4%

Conservation

Table 5. Percentages of modes of nature production in the different historical periods on a communal scale. Source: Prepared by the authors.

"o,

The areas called “landscape protection’, “special protection
of slopes”, “protection of natural value resources of cliffs”
and “landslide restriction” have categories associated

with environmental protection or territorial restriction;
however, they allow land uses linked to housing, hotels, and
equipment. This shows a divergence between the semantic
discourse of protection and the effective regulation of the
territory, creating a recurring pattern in which the semantic
discourse emphasizes ecological or protective values.

In contrast, the regulations permit urbanization and the
installation of infrastructure and equipment.

Dominant modes of production

The analytical categories of value and function show that
the modes of production of nature in the urban planning
of the Metropolitan Area of Concepcion do not operate
in isolation, but are shaped by the overlap and tension
among environmental, social, economic, and generic
values. Although an environmental and social assessment
of nature predominates at the semantic level, associated
with conservation and recreation functions, its regulatory

translation implements a mode of producing a social
character that reorients these spaces towards logics of
well-being and social cohesion, thereby weakening their
conservation. On the other hand, the persistence of generic
categories over time reflects a tactical ambiguity in urban
planning that facilitates the flexibility and adaptation of
nature to other rationalities of land use, thereby reducing its
meaning. This systematic mismatch suggests that nature is
discursively recognized in order to reconfigure it materially for
other purposes.

V1. DISCUSSION

The results obtained allow us to interpret that urban
planning is not only a technical regulatory instrument but
also a discursive device that orients the production and
transformation of nature. The systematic gap between
semantic and regulatory discourse shows that the production
of nature is mediated by power relations, as proposed by
Shirazi (2023) and Bourdieu (1991). This divergence, far from
being a technical inconsistency, demonstrates a structural




logic in which the discursive recognition of nature does not
necessarily translate into its effective protection. This shows
how environmental representations of nature not only seek to
protect but also conceal urban transformation logics oriented
towards economic interests (Smith, 2020; Swyngedouw,
2011).

The modes of production also reveal a hidden hierarchy

of values. Although planning is usually considered a space
for balanced articulation among environmental, social,

and economic dimensions (Valencia-Sandoval et al., 2010),
these results show that this integration does not materialize
symmetrically in territorial regulation. Instead, a hierarchy

of values is established that favors certain productive and
recreational logics, generating processes of exclusion

in which forms of nature that do not conform to these
rationalities are rendered invisible or subordinated (Van
Speybroeck & Targa, 2026). In contrast, generic categories
introduce ambiguity in regulation, facilitating the installation
of institutional discourses and technical and legal regulations
that can lead to unforeseen spatial practices (Blomley, 2023).

Language plays a key role in this process. Categories such
as ‘green areas’ reduce the ecological complexity of the
territory by omitting specific qualities and facilitating their
reinterpretation in different regulatory contexts (Reyes-
Paecke & De la Barrera Malgarejo, 2019; De la Barrera et

al., 2023). This limits the possibility of recognizing the
complexities of the human-nature relationship within the
urban environment (Van Speybroeck & Targa, 2026), where
planning can be understood as a simplification technique
that makes the territory legible, reduces its diversity and
enables its transformation.

The results are consistent with other cases in Latin

America, where urban planning operates under tensions
between sustainability discourses and practices oriented

to exclusive economic development (Escobar, 2015). The
institutionalization of environmental discourse on natural
areas does not guarantee their protection, as they remain
exposed to intense urbanization. This reinforces the idea
that language not only describes space but also classifies
and organizes it by producing hegemonies over it (Foucault,
1977).

This observation is deepened between the different scales of
planning. While at the metropolitan scale, there is a tendency

to construct a more abstract and environmentally oriented
discourse, at the communal scale, this translates into regulations
that intensify the urbanization of natural areas. This suggests
that the production of nature depends not only on the values
attributed, but also on the level at which they operate.

Although recent literature highlights the role of citizenship in
generating urban knowledge by proposing alternative ways

of understanding and producing nature that have not yet
been incorporated into planning instruments (Bonhoure et
al, 2026), the results indicate that institutional instruments
mediate the production of urban nature.

The findings presented allow us to argue that urban
planning not only organizes the relationship between
the city and nature but also redefines its meaning and
function by producing a nature that is simultaneously
recognized as an environmental value and as a resource
for urban development. This proposes that planning fixes
certain representations of nature while omitting others
present among territorial actors. One of the limitations
of the research lies in focusing on the institutional
discourses contained in the planning instruments, without
incorporating socio-economic variables or delving

into the perceptions and disputes of other territorial
actors. However, the results suggest that regulatory
transformations could be associated with differentiated
processes of territorial valorization, opening future lines
of research that incorporate community and private
perspectives on nature production and analyze the
relationship between urban planning and socio-spatial
inequality across different modes of nature production.

VII. CONCLUSIONS

The AMC exhibits a changing socio-historical trajectory
in the recognition of nature, marked by increasing
sophistication in the language used and in the
environmental and social values it entails. However, its
recognition is limited to the discursive plane, since it is
not transformed into specific regulations. In practice,
the regulation of nature primarily focuses on social and
economic functions.

This inconsistency confirms that the naming of areas in
urban planning not only serves a descriptive role but also
reconfigures nature. The categories used to name it not
only reflect certain visions but also enable or restrict specific
forms of intervention. Language operates as a mechanism
that obscures urban transformation processes, in which the
environment functions as a discursive layer that does not
necessarily translate into the effective protection of nature.
Through language, urban planning produces nature under
different rationalities in which the economic and social are
hierarchized, overlapping with the environmental.

This way of producing nature is expressed differently
across planning scales. While at the metropolitan level,
the definition of zoning is dominated by an abstract,
environmental semantic language that recognizes nature,
at the communal level, regulatory languages predominate,
privileging social and economic functions to define land
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uses. This denotes a strategic adaptability between what is
named and the norm.

From a methodological perspective, the contrast between
semantic and normative discourse enables the systematic
and replicable visibility of the consistencies and discrepancies
that arise in urban planning between what is declared

and what is regulated. This can contribute to improving
understanding of the legal structure on which the current
socio-environmental conflicts that emerge in Chilean cities
arise and develop, opening the possibility of looking more
closely at the role of discourses in disputes over the meaning
and use of nature in urban contexts.

Finally, the findings underscore the need to move towards
urban planning instruments that are more consistent with
the recognition and protection of nature, and that question
the use of generic categories or “environmental makeup” that
mask territorial decisions that do not aim at its protection.
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