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Abstract

Chilean geography exposes the country to high-level risks such as earthquakes and tsuna-
mis. The disasters of 1930, 1960, 2010, and 2014 testify to the continuous link between
human survival and disasters. However, new hazards have appeared ever since —i.e. flood
waterlogging, wildfires, and landslides—, highlighting the relationship between current land
uses and space occupation with increasing levels of disaster risk. This research aims to
determine relations and responsibilities of the Chilean developmental approach in urban
planning and territorial governance processes that have created new territories prone to
disaster risk. We resort to a longitudinal analysis from 1930 to 2018 at the Gran Concep-
cioén metropolitan area as a proxy of Chilean industrialization and economic development
approaches. To do so, we developed mixed-approach descriptive research, for which we
collected data from national development policies and documented land occupation pro-
cesses during pre-dictatorship, dictatorship and post-dictatorship periods. Semi-structured
interviews with decision-makers involved in current territorial policy were also carried out.
The findings show how territorial governance resulted from political visions around differ-
ent development paths, wherein the concept of risk is weakly perceived among decision-
makers. This perception is linked to narrow economic goals and the understanding of land
as a barely regulated marketable asset, profoundly affected by segregated urban planning.
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1 Introduction
1.1 Background

Since the beginning of this century, cities have become the natural habitat for humans,
expanding at unprecedented rates (Wang et al. 2018) and transforming areas unsuitable for
urbanization into populated service-based centres (Serra 2011). In 2014, more than 54% of
the worldwide population lived in cities, and by 2050 it is expected to skyrocket to nearly
70%, especially in developing countries (UNDESA Population Division 2015). This sce-
nario increases energy demand progressively, worsening greenhouse gas emissions, aggra-
vating the consequences of climate change and the effects of extreme weather events such
as droughts, floods and storms. Hence, affecting both human settlements and the biodi-
versity of the planet critically (Parece and Campbell 2013; IPCC 2014; Connelly and Bar
2016; Polo Diaz 2016; Seeliger and Turok 2013).

In this context, cities become vulnerable to stressful situations, emphasizing their devel-
opment’s dynamism (Cohen 2006; Roggema 2014). Climate vulnerability can be under-
stood based on the concepts of exposure, sensitivity and ability to adapt to the climate
(Mal et al. 2012; IPCC 2014). Cities possess limited ability to reorganize and adapt their
built environment, being prevailing design and urban planning approaches uncapable of
solving scenarios of increased vulnerability (Villagra et al. 2016; Loyd and Peel 2006),
despite international consensus on the role of urban planning in improving adaptation to
climate change and building resilient communities (Tolulope et al. 2019; Meerow et al.
2016; James et al. 2016). This issue has been extensively discussed for example, the needs
for principles to conduct an integrated balanced and rational use of space (Garcia and
Mogrovejo 2010), focused on conserved ecological processes and functions how the key
for sustainability approaches it was already mentioned by the European Framework of Ter-
ritorial Planning (1983). In Latin America and the Caribbean, the idea of incorporating
urban planning and management mechanisms to protect and restore biophysics systems is
to date shared by many countries in the region (Red et al. 2013; CEPAL 2001). Some have
even proposed to implement coordinated actions to improve and foster the integrated envi-
ronmental and natural resources management (Bello et al. 2020). A regional action plan
established the relevance of developing a sustainable approach to environmental protec-
tion and preventing natural disasters using a sustainable urban planning approach (U.N.,
2020 & Gomez 2003). Bugliarello (2006) notes that core challenges of urban sustainability
result from the intersection of two global concerns: on the one hand, the ability of cit-
ies to thrive and progress over time; on the other hand, the need to reduce their impact
over global ecological systems. What is more, Jabareen (2006) analyses dominating urban
proposals in the discussion for sustainable development and, among the inherent charac-
teristics of any type of discussion over sustainable urban form, he identifies the following:
compactness, sustainable transport, density, mixed land uses, passive solar design and the
greening of urban areas.

Interconnected sustainable and resilient urban development in a context of climate
change and emergent risk shows the urgency to make political progress in agreements that
ensure the implementation and effectiveness of the Sustainable Development Goals and
the New Urban Agenda (U.N 2017; Lara et al. 2018). However, the lack of a systemic
understanding of risk, evident in both scientific knowledge and representative democracy
has restricted the ability to integrate and organize local interests, organizations, and social
groups in general with environmental needs and economic interests (Le Galés 1995; De
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Marchi and Ravetz 1999), because of lacking concepts such as complexity, relational infor-
mation and collective intelligence to inform risk management in the future (UNDRR 2020).
Such limitations hinder the urgent development of integrative overviews from coming up
with managerial approaches and developing much-needed policy responses to reduce sys-
temic risks in scenarios dominated by uncertainty.

Considering the uncertain scenario that we face to date, Sanders (2010) claimed that the
adaptation to a changing world is the task of resilient thinking, which seeks to recognize,
in the words of Masys (2015), the complex nonlinear and dynamic qualities of interde-
pendent systems (i.e. social, political, economic and ecological). It requires adopting and
implementing integrated policies and plans to promote inclusion, efficient use of resources,
mitigation, and adaptation to climate change. To do so, societies should understand risks as
a product of human actions, and therefore that the built environment making and function-
ing should be understood as a cyclical process dealing with changing climates and evolu-
tionary priorities, lifestyles, and social values. McLellan et al. (2016) and Connelly and
Bar (2016) call to focus on temporal and spatial changes, which implies: firstly, to work
at the level of different interested parties, for the design, adoption and implementation of
urban planning policies, focused on the common good and not only on economic premises;
secondly, to count on States to safeguard harmonious territorial development approaches,
through planning tools banning land uses that affect environmental well-being and generate
socio-spatial segregation; thirdly, to incorporate climate change adaptation as a cross-cut-
ting axis in public economic policy. Thus, emphasizing the development and construction
of safer, more sustainable and resilient territories.

In Chile, developmental approaches implemented since the late 1930s, such as the
import substitution industrialization economic model and free-market economics, have had
distinctive impacts on territorial development. Following such approaches, territorial plan-
ning and governance have preferred unregulated and permissive practices wherein urban
planning too often appears too late in ways that go against rationality and sustainability.
Such processes have increased the probability of extreme events occurrence (Gomez 2003;
Aliste et al. 2012; Rojas et al. 2015, 2019). The urban population growth in the developing
countries figure out a complex scenario and challenges to urban systems, especially under-
standing that the consolidation of the centroperipheral model has moved vulnerable urban
people into much more exposed areas. This research aims to analyse the urban transforma-
tions of the Great Concepcidn area as a proxy case study of Neoliberal economic growth.
Our article is designed as a descriptive and longitudinal approach, so to determine rela-
tions and responsibilities between historical development approaches and deep territorial
inequalities in the creation of new territories prone to disaster risk. The period from 1930
to 2018 was selected and divided into three different development phases.

1.2 The case of study

To date in Chile, planning-based approaches prevail in a context underpinned by the spon-
taneous evolution of free-market logics and power groups without considering the common
good (Aliste and Rabi 2012).The evolution of such approaches leads to the emergence of
economic activities disconnected from the environment, which turns unsustainable in the
long term by becoming generalized behaviour. Often in Chilean urban areas, such a ter-
ritorial imbalance has produced a disorder in land use and occupation, with subsequent
environmental degradation. Some places have even been called in ‘sacrifice zones’ as they
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concentrate major polluting industries and conflicts between local interests and interests
derived from power groups (Valdivieso 2004).

For instance, industrial development, which, with the promises of job opportunities
and economic prosperity at the local level, cannot often be equated with the environmen-
tal costs affecting local populations. In this context, various industrial centres have arisen
throughout history around cities such as Valparaiso and Concepcién, whose rise has been
closely linked to coal, steel, and port development. Both the cities’ growth and occupation
went through different characteristic periods, which in various ways, transformed the city
following the prevailing model.

The area called Gran Concepcion—Greater Concepcion, or GC—(Aliste et al. 2012) is
in the country’s southern central area coast of the Biobio Region (Fig. 1). This area is
adjacent to the Biobio River and the Andalién River, its main river courses. Its location is
between 3635’ and 37'00" south latitude and 72'45" to 73'15" west longitude. It comprises
six communes: Talcahuano, Concepcién, Hualpén, Chiguayante, Penco, and San Pedro de
la Paz, making up a population of approximately a million inhabitants, more than half of
the population of the entire Biobio Region (Instituto Nacional de Estadistica 2017). In eco-
nomic terms, the GC area possess a wide range of economic activities, including the petro-
chemical industry, fishing and commercial terminals, and various services and commercial
activities that attract visitors from all over the country.
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Fig. 1 Area studied. Source: Developed by the authors
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Disastrous situations have become part of the daily life of the people living at the GC.
The swelling of rivers Andalién and Biobio have commonly led to river floods throughout
history (Rojas et al. 2014), with a recurrence rate of approximately seven years. Water-
logging as a product of excessive rainfall, enhanced by the El Nifio pattern, contributes
to rapid floods in the low-rise areas (Rojas et al. 2018). Biomass removal is another life-
altering threat in the GC area (Mardones and Vidal 2001); which affects slopes and bluffs
of hills wherein low-quality housing conditions add to a high population density. Earth-
quakes and tsunamis in the GC have been documented since its foundation. In the XX
century, 11 earthquakes over seven on the Richter Scale occurred in Concepcion, with a
20 years recurrence rate (Quezada 2015). On February 27, 2010, an earthquake of mag-
nitude 8.8 Mw triggered a Tsunami that affected more than 200,000 people, including the
death of 23 people, the destruction of roughly 7000 homes, and immeasurable environmen-
tal and economic losses (Martinez and Aranguiz 2016; Contreras and Winckler 2013).

GC is also relevant because of its economic progress in recent decades, which has in
turn increased the urban population considerably while positioning the GC as the second
most relevant metropolitan area in the country. Such growth has required the continuous
creation and adaptation of territorial planning instruments to meet ever-increasing resi-
dential needs and the proliferation of industrial activities. However, such processes have
also created unbridled urban expansion phenomena, which in turn generate negative conse-
quences on territories, the environment and land uses (Aliste et al. 2012).

The national civil protection system (SNPC) defines disaster risk management in the
country. The actions of the SNPC are executed and developed in different national subsys-
tems at the communal, provincial and regional levels (Supreme Decree No. 156/2002 of
the Ministry of Internal Affairs), in charge of structuring and steering emergency govern-
ance and crisis response (Sandoval et al. 2020). This is done mainly through coordination
during the response phase of the risk cycle, following a centralized and linear approach,
wherein issues such as inequality, inequity and heterogeneity of the territories deepen vul-
nerabilities, as disaster risk management is not part of the development or urban planning
processes (Maturana et al. 2019).

2 Materials and methods

This research is descriptive and uses a mixed methodological approach due to the different
data and performed analyses (Gonzédlez 1997). The research design (Fig. 2) considers a
case study as it refers to a defined study object, as an entity within the context and consid-
ered relevant to be studied (Patton, 1990 & Perez 2001).

Regarding data collection, we used the following techniques:

(a) Archive analysis to address the historical study of the legislation and public policy
that prevailed for development and the creation of territorial planning instruments.
Hence, this research was divided into three phases according to political governance
criteria: (1) Socialist development approach (1930-1975); (2) Development during the
dictatorship (1976—-1989) and (3) Economic growth in democracy (1990-2018).

(b) A spatial and temporal analysis of land use and natural hazards was performed using
ArcGIS 10.4. Such analysis generated maps and tables comparing land use over the
three phases. To understand the changes in land uses in the GC, we decided to create
three scenarios from aerial photographs. Land-use categories were proposed based on
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TECHNIQUES
1. Problem Identification of the processes and
Contextualization Documental Analysis Influences of development and urban
Planning approaches
2. Cartography Design Geoprocesses Changes land uses
3. Field Research Interview Political and technical

Knowledge
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Fig.2 Methodological process. Source: Developed by the authors, adapted from Lara et al. (2018)

Table 1 Typology of land uses. Source: Developed by the authors, based on Rojas et al. (2018)

Land use

Description

Urbanization
Forest & plantation
Water bodies
Wetlands

Dunes & beaches
Grasslands

Bare soils
Agriculture

Built for housing, industry and road infrastructure
Exotic forest plantation and native forest

Lagoons, lakes, rivers, estuaries and ocean
Marshes, swamps and temporarily flooded sectors
Stabilized and vegetated dunes, beaches and banks
Natural grasslands

Soils devoid of vegetation and clear-cut sectors
Land for cultivation

Rojas et al. (2018) and were summarized in eight categories (Table 1); the photo inter-
pretation technique was done on ArcGIS 10.4. After interpreting land uses, we came
up with a summary of land surfaces and its variations to thus understand and describe
the trends that occurred in terms of urban land uses. Later, consideration was given
to risks associated with the study area (Mardones and Vidal 2001) to understand the
relationship between changes in land uses and socio-natural risks, such as waterlogging,
floods, tsunamis, and tsunamis landslides. Subsequently, we presented the results in
tables and maps to describe the affected area and to quantify total affected surfaces.
We finally came up with a final diagnosis and trend analysis.
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(c) We also conducted semi-structured interviews with decision-makers at the govern-
ment level with expertise in development policies and risk reduction to understand
the under-research concepts and their future vision. To select the interviewees, we
followed the classification of Social Aspects and Stakeholders Involvement proposed
in the Integrated Flood Management methodology by WMO (2006). Sampling by
logical criteria (Patton 1990) was also applied to build inclusion criteria that required
the interviewees to have a position with territorial decision-making capacity and to
belong to an administrative unit of local and-or regional government scale. A total of 14
interviews were carried out: 6 to public servants with technical responsibility for local
urban development; 6 to local councilors (1 per each Municipality in the study area); 1
to a regional councilor; and 1 to a public servant responsible for regional development).
Before conducting the interview, the informants signed a consent letter. The interviews
were then recorded and transcribed in MS Word.

For this study, the interviews consisted of 11 questions grouped into four dimensions:
1. Economic development 2. Urban development 3. Territorial Planning Instruments (TPI)
4. Socio-natural risks and climate change regarding the formulation and typology of the
questions, the design of the instrument follows the principles established by Patton (1990),
related to the experiences, opinions and knowledge that the interviewees had regarding the
dimensions mentioned above.

The gathered information was used for the phases of exploratory, descriptive and inter-
pretive analysis (Krippendorff 1990). For this, we applied two coding methods: a thematic
content analysis, which allowed the construction of categories of meaning from interview-
ees’ ideas and a qualitative software Nvivo 12 to describe codes frequency. Finally, and
following the recommendations of the United Nations (UN 2017; UNDRR 2020) where
disaster risk is understood as a systemic, interdependent and interconnected governance
process. We adapt Kooiman’s theory (2003) on interactions (Fig. 3). That seeks to under-
stand the complexity, dynamism and diversity of political relations in a context configured

Governance
Elements
action; plans)
Government £
System e
B > Governability -
S m that i
yste T Governance Orders
governed First ofder
Diversity Second order
Complexity Meta-govérnance
Dynamism
Governance Modes
Self-governance
Hierarchical governance
G.l: Government interaction C°f°"i"“"‘°

Fig.3 Kooiman’s framework on governance interactions. Source: Kooiman (2003)
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by the state, society and the market. This methodological focus on the governed system
interactions between and within the modes of governance (how power is exercised). The
elements of governance (instruments and plans that materialize the form of governing).
Orders of governance (an organized form of interaction to achieve its purposes at different
scales) and governability (the system’s total governance capacity). Understanding that the
variables studied in the interview produces multilateral relationships representing differen-
tiated views, dependences, interests and ambitions.

3 Results
3.1 Development policy, urban governance and risk scenarios
3.1.1 The first period (1930-1975)

After shocking externalities, the growth poles model was tested (Geisse 1983). It all started
by creating the Production Development Corporation (CORFO, in Spanish), for the mass
production of goods and services. The industrial impulse of the 1940s paved the ground
to install industrial complexes in the area, such as the port of San Vicente, the National
Petroleum Company (ENAP), Huachipato Steelworks, a division of the Pacific Steel Com-
pany (CAP), among others. This fact might be considered the leading cause for rural-urban
migration processes in the GC area, motivated by the new workforce demanded develop-
ing such industries, which in turn resulted in a phenomenon of unbridled urban expansion
(Aliste et al. 2012).

The 1960s brought the regularization of urban planning throughout the national terri-
tory, particularly in large metropolitan areas such as the GC (Muiliz et al. 2015). Territo-
rial Planning Instruments existing at the time intended to be consistent in their idea of a
city and its urban development in the medium-term. On the one hand, the development of
the Talcahuano Master Plan in 1960 made the importance of the industry in the territory
evident by assigning almost 32% of the total land to industrial uses. In the case of the Mas-
ter Plan of Concepcidn, intentions sought to limit, on the one hand, the possible impacts
of urban expansion to the natural environment. On the other hand, the possible economic
impacts of infrastructure and equipment to an urban environment that was already at risk of
uncontrolled growth. The Master Plan of Concepcién allocated 62% of the territory land-
use to mixed residential areas, 32% to services, and did not consider industrial zones, even
though specific footwear and minor manufacturing industries did exist. The Intercommunal
Master Plan of 1963 aimed to promote the economy on a medium scale, limiting the spa-
tial dispersion of settlements, to strengthen the relationship between housing and industrial
areas. However, since the beginning of the 1970s, specific processes of environmental dete-
rioration linked to the developmental approach became evident, enabled by the dictatorship
in place that imposed neoliberal policies over political and economic affairs.

It is significant to mention to the end of the period (1975), the role of Forests and Plan-
tations in land uses with 65% of the total area. It also identifies 9% (Table 2) of urban land,
as mentioned above, closely linked to the development of the GC as an industrial pole,
largely absorbing population from rural areas. Urban planning was gaining importance as a
regulator of urban expansion, concentrating urban development close to industrial develop-
ment and service centres, and in some way, restricting growth towards forest areas.
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Table 2 Quantification of land

uses, by period studied. Source: Land use Surface and variation per year

Developed by authors, from 1975ha % 1989ha % 2018ha %

documentary analysis, following

public information of regional Urbanization 6009 9 8371 13 12733 19

;“I?S‘irf;ﬂn‘gba“ planning Forest and plantation 42,709 65 39,862 61 39,899 61
Water bodies 4832 7 4784 7 4770 7
Wetlands 2550 4 2060 3 1336 2
Dunes and beaches 157 0 159 0 114 0
Grasslands 4752 7 2874 4 4022 6
Bare soil 1842 3 4607 7 2251 3
Agriculture 2844 4 2978 5 570 1
Total 65,695 100 65,695 100 65,695 100

3.1.2 The second period (1976-1989)

During the dictatorship, the development approach sought to provide regional territories
with necessary natural resources to support their prospects for economic development
based on comparative advantages. The 1979 National Policy for Urban Development
(PNDU in Spanish) proved to be the clearest materialization of the neoliberal model over
urban issues. Throughout its pages, Urban land was defined as a non-scarce resource, for
which uses would be decided based on greater profitability and flexible legal provisions,
following market requirements. Smith and Romero (2009) point out that since 1975, the
urban expansion of the GC area occurred at the expense of the occupation of valuable areas
for biodiversity conservation—mainly wetlands—which in turn deteriorated the environmen-
tal quality of such ecological areas.

Furthermore, this period was marked by the eradication of the poorest groups from the
inter-commune into the periphery, resulting in precarious urbanization and a lack of urban
equipment. The demographic growth reflected the percentage at the end of the period,
going from the previous one, from 6 to 13% of urban land use, in an increase of more than
2000 hectares. Real estate development established the need to resort to new land, which
can be corroborated by the percentage of such increase in the bare ground (from 3 to 7% of
surface area) and the decrease in grasslands (from 7 to 4%). The degradation and occupa-
tion of fragile environments such as wetlands began to be relevant, as shown in Table 2,
with a decrease of almost 500 hectares, showing the special interest and value that the eco-
nomic model had for land.

The 1980s witnessed the beginning of forestry monoculture, which shaped the GC area’s
natural landscape, mainly in the Coastal Mountain Range. This use maintained at higher
than 60% of the total area. In 1985, the prevailing political regime created a new National
Policy for Urban Development because of the effects of the preceding PNDU implemented
in 1979. This new document established the need for rethinking the country’s urban devel-
opment because "of the upcoming crisis of the concept of urban planning, as the policy
adopted in 1979 had partially undermined the legitimacy of the efforts that, effectively or
not, had been implemented until then" (MINVU 2012, p. 38). Thus, urban development at
the mercy of the market had to be replaced by a slightly more restrictive role of the State.
Likewise, the concept of land as a non-scarce resource replaced completely, categorizing it
as an economically scarce resource "due to its nature as a non-produced and useful good,
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Table 3 Land use affected by floods and waterlogging along periods of time studied. Source: Developed by
the authors from documentary analysis, following public information of regional and local urban planning
instruments

Affected by flood Affected by waterlogging

Land use 1975 (ha) 1989 (ha) 2018 (ha) 1975 (ha) 1989 (ha) 2018 (ha)
Urbanisation 396 625 1 418 492 587
Forest and plantation 387 375 232 104 94 86
Water bodies 4683 4658 4664 16 13 11
Wetlands 1774 1637 1212 42 3 0
Dunes and beaches 17 25 10 0 0 0
Grasslands 1139 1082 1700 75 59 30
Bare soil 190 192 78 6 43 7
Agriculture 618 610 191 62 19 2
Total 9204 9204 9204 723 723 723

Table 4 Land use affected by tsunami & landslide along periods of time studied. Source: Developed by
the authors, from documentary analysis, following public information of regional and local urban planning
instruments

Affected by tsunami Affected by landslide

Land use 1975 (ha) 1989 (ha) 2018 (ha) 1975 (ha) 1989 (ha) 2018 (ha)
Urbanization 1220 1554 1978 41 70 123
Forest and plantation 507 416 219 2149 2016 2044
Water bodies 1615 1602 1613 42 42 42
Wetlands 2298 1942 1266 5 3 1
Dunes and beaches 106 106 85 2 2 1
Grasslands 699 751 1.552 54 24 43
Bare soil 234 167 32 66 180 127
Agriculture 83 224 17 24 46 2
Total 6762 6762 6762 2383 2383 2383

whose supply is inelastic" (MINVU 2012, p. 44). Through the percentage, it identified as
following the increase in urban use, accompanied by the rise in the affectation or damage
in the four threats analysed (Tables 3 and 4), with notable variations in the floods caused by
flooding of rivers, evidencing the effects of permissive urban expansion towards river beds.

3.1.3 The third period (1990-2018)

From a political-administrative perspective, this period characterized by the continuity and
deepening of the free market economy (Maturana 2017), the 1985 PNDU, and the limited
government initiative to update this national policy. It was only between 1993 and 1996,
following the creation of the Territorial Development Policy, that, for the very first time,
a citizen consultation phase was considered in a territorial policy-making process, which
sought for endogenous growth of cities through the intensification of existing urban land
occupation. However, urban development in the GC consisted of urban expansion over
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areas of natural value at a growth rate of 204.7 hectares per year (Smith and Romero 2009)
until the early 2000s. When economic activities of the GC are considered, the conditions
of the previous decade remained virtually the same, except for the total and final decline of
the coal industry in the towns of Coronel and Lota (nearby the GC) and the fishery crisis
Talcahuano. Such a crisis resulted from the overexploitation of fishery resources and exac-
erbated by the industrial city’s environmental crisis. It was a disaster that brought the city
to the brink of collapse because of sparse and flexible environmental regulations.

The dawning of the new millennium began with the recognition of natural resources
misusage at the regional level, with direct responsibility laying on poor environmental
management, the outsourcing of the economy, and housing deployment (Aliste 2013).
However, residential land-uses increasingly expanded into natural interest and ecosystem
conservation areas, destroying more than 1100 hectares of wetlands (Rojas et al. 2019).
The G.C., the city of Concepcidn, was consolidated as a service-based centre. San Pedro de
la Paz and Chiguayante were assigned for almost exclusive residential uses, with Hualpén
and Penco progressively joining the latter purposes. Talcahuano saw the rise of mackerel
fishing and, in turn, the end of the incremental development process based on the steel and
oil industries, which no longer generated new jobs. At the same time, services increased
for populations farther from the centrality of Concepcion. Construction became an attrac-
tive economic activity, where all actors wanted involvement (Hidalgo 2007). The progres-
sive increase in urban populations positively correlated with the continuous development
of new real estate projects, which transformed the city’s urban image, expanding the limits
of the localities towards more traditional sectors. Thus, densification in high-rise construc-
tion, single-family homes in condominiums, and an increase in land value were the reac-
tions to territorial planning instruments that allowed a high rate of construction which gen-
erated an optimal market (Toledo 2019).

In this period, the increase in urban development was remarkable, with a variation of
more than 4000 hectares (from 13 to 19% of surface area), where non-restrictive urban
planning patronizes real estate markets. The places of natural value such as wetlands con-
tinued in their progressive decrease and occupation for the city’s expansion, together with
productive land (see Table 2), in the almost disappearance of agricultural activity (from 5
to 1% of the surface). Although they remained virtually unchanged, the forest areas con-
tinued replacing the native forest with monoculture plantations, stimulate by deregulation
of rural areas and slow protection through Territorial Planning Instruments. On the other
hand, the growing increase in the urbanization of hillsides has created areas of the urban-
forest interface of high exposure increasing forest fires risk and landslide (Harnecker et al.
2020). The percentages show how the urban area affected by landslide move from 41 hec-
tares in the first period of analysis to 123 hectares in the last one. It shows that it is a rel-
evant danger in the study area, especially for construction on slopes.

The findings show that the developmental approaches have had a particular impact on
territorial development (Aliste et al. 2012). Consequently, the urban area of the GC area
doubled from 9 to 19% between the first and last periods (Table 2). This incidence affected
the urban and real estate development, which indicates an expansion of urbanization and
loss of natural systems characterized by peripheral growth; the natural water barriers
imposed by the Biobio River; and the progressive destruction of the wetlands (Rojas et al.
2015). Market decisions benefitted from flexible legislation and outdated territorial plan-
ning tools, especially within coastal and river plains, mouths of rivers and estuaries.

Highly eroded environments and an abrupt topography increased the likelihood of
extreme events fostering the emergence of new areas at risk (Rojas et al. 2019; Smith
and Romero 2009; Mardones 2001). This scenario supports Aliste et al. (2012), stating a
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1975 ( 1989 2018

Symbology %
B Urbanization Water bodies Beaches and dunes Bare soil 035 7 14 21 28 A
Forest plantation Wetlands Grasslands B Agriculture Km

Fig.4 Context of change in land use in the Great Concepcién area. Source: Developed by the authors from
Landsat images and documentary analysis, following public information of regional and local urban plan-
ning instruments

relationship between the built environment and the biophysical setting, which perceived as
an obstacle to development (Fig. 4). The scenario mentioned above complements the issues
raised in the characterization of the problem in the study area and the analysis of changes
in land use. Such changes have deepened the understanding of risk identified in the G.C.
area, where continuous land-use transformations lead to high urban concentrations in areas
exposed to risk. It noted that all areas described in land use of the G.C. had been affected
mainly by the tsunami, landslide or river flooding, except waterlogging, which has no inci-
dence in dunes and beaches.

3.2 Decision-makers perception of development and risk approach relationship

The results of the interviews developed through a process of categorization of information.
Initially, data were identified within the information collected to be later reordered accord-
ing to the aforementioned theoretical categories, seeking information about the dimensions
and topics of interest that configured the data collection (Table 5). The perception of deci-
sion-makers about urban risk and policies varied and depended on knowledge, urban devel-
opment strategies, territorial planning instruments, and the approach to risk in the different

Table 5 Dimension and topics for data collection. Source: Developed by the authors

Dimension Topics of interest for data collection

Urban development strategy To identify and prioritize economic activities
Impact of economic activities on the territory
Relation between economic activities and risk
To identify urban governance approach
To recognize main milestones of urban development

Territorial planning instruments To identify territorial planning instruments (TPI)
Relation between TPI, urban development and risk

Natural risk threats To identify and prioritize risk

Risk management approach To indicate action and measures to risk management

Relation between risk and other dimensions
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communes of the Great Concepcion Area. And regarding the analysis of relationships, the
implemented governance modes are characterized by being a top-down approach, regulat-
ing all the relationships, interactions, and coordination in the Great Conception. Sectoral
visions, uncommon interests and differentiated knowledge about the concept of risk and its
management promote the design and implementation of hierarchical urban public policies
emphasizing economic development over environmental variables (Fig. 5).

It is possible to infer that the decision-makers do not have a shared vision about incor-
porating risk variables into the territorial development plans, revealing that the relationship
between the development approach in urban areas and new risk scenarios not addressed
correctly. While the effects are identifiable for most decision-makers, designing new strate-
gies and plans is not perceived as relevant in the present. For example, only one territorial
program has incorporated aspects linked to risk and climate change but not from a systemic
approach, meaning that ad-hoc strategies used and, so far, preferred to cope with crises.
Here, local decision-makers have also been slow to realize that the degradation of natural
systems is becoming a source for deepening affecting social systems, especially the health
and quality of most vulnerable people.

The GC does not have a common strategy for risk and disaster management, presenting
partial responses that vary according to territorial instruments and knowledge of present
and future threats. This reality could hurt the urban and economic development policies,
affecting industrial production processes, citizens’ consumption practices, sales of ser-
vices, and the active population’s ability to carry out job duties in a sustainable approach.

The main results can be summarized as follows.

3.2.1 Urban development strategy
According to the interviewees, the urban development strategies implemented in this study

case (new neighbourhoods, green areas; island hills, urban wetlands, coastal edge protec-
tion and urban channels) display the transition process towards a sustainable development

v
Territorial Planning
Instruments
7'y
Government 1
System =
Risk & Hazards | o
Management
M e
Great Concepcion J
Area First Order Governance
{:2 @ Hierarchical-coordination
TOP-DOWN I
decision makers
process
G.l: Government interaction |

Fig.5 Decision makers interaction in the creation territories at risk. Source: Developed by the authors from
interviews and Kooiman (2003) adaptation
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approach, incorporating the traditional model of economic production in the Biobio region
with the demands of citizens. For the key informants, the territory’s urban development has
directly linked to imposed economic development priorities. Land, as market stock, has
been transformed into goods of high private and political interest, which drives the urban
development of the city. Likewise, the interviewees indicated that the implemented urban
development strategies arise about prevailing economic activities. 33.3% of the answers
associate them with the booming real estate activity (considered the main economic activ-
ity in the territory). Also, 20% of interviewees said that forestry is a necessary urban devel-
opment strategy for certain municipalities in the metropolitan area. On the other hand, the
urban initiatives implemented in neighbourhoods post-earthquake and tsunami of 2010 has
fostered growing social, environmental awareness promoting urban development strategies
on a citizen scale (forest interface with urban areas (20% of answers), green areas (20% of
responses), neighbourhood (20% of responses), sea and river borders (20% of responses),
urban wetlands (13% of responses), SNASPE (13% of responses), hills—islands (13% of
responses). Linked to those mentioned above, 20% of interviewees point out that forestry is
a necessary urban development strategy for certain communes in the GC area.

We have talked about the fact that real estate development requires short, medium
and especially long-term planning, which is also in line with the development of road
infrastructure and connectivity, and also to establish all the corresponding environ-
mental protection. We are talking about many areas of Concepcion that are poles of
development, and we know that the infrastructure projects are far behind schedule. It
is reactive; it is not planning.

Interviewee 1

The sector that is also growing is real estate, the change of land use and the Master
Plan that also allows you to build. Build where you want. You can build a lot.

Interviewee 7

3.2.2 Territorial planning instruments

Territorial planning in the G.C. ruled by instruments such as the Community Develop-
ment Plan (PLADECO), Local Master Plan, Metropolitan Master Plan and Sectional Plans,
which aim to organize the environment based on social, economic and legal criteria, among
others. The interviewees acknowledged the existence of Territorial Planning Instruments,
especially the Master Plan (100% of the answers), then the Community Development Plan
(66.7% of the answers) and the Metropolitan Master Plan (66.7% of the answers). They
also acknowledged them having an impact on socio-natural risks. At the same time, the
existence of various management instruments with territorial effects appears, which diver-
sifies and does not necessarily generate coherence between sectoral public policies because
a tool not applied to all the territorial sceneries of the Great Concepcion.

For the interviewees, although the TPI configure a set of tools to benefit territorial
development, the meaning and scope of these instruments do not match the current require-
ments and the vision of the future presented by the study area and society. For example,
they stated that the relationship between development and risk scenarios is known. How-
ever, the greater or lesser inclusion of these concepts in the TPI will respond to biased
perceptions and interests.
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The comprehensive plans have been divided. We now have the master plan of San
Pedro de la Costa (government) is currently working on the master plan Ribera Sur,
the entire riverbank, and in parallel, is also working with the development plan of
mobility and public space. According to the new norm of inclusive mobility and the
new law that they will implement on mobility.

Interviewed 12

I think, despite all the recent experiences we have in disasters, we still have little leg-
islation and little awareness, perhaps, of natural hazards.

Interviewed 5

Land use plans and, in my opinion, those that should have the greatest integration
related to disaster risk management and which not fulfilled to date.

3.2.3 Risk management approach

Among socio-natural risks in the G.C., forest fires, landslide, rainwater flooding, drought,
and tsunamis are the most significant risks (over 65% of answers). Then, river floods,
earthquakes, atmospheric pollution, erosion and water pollution represent less than 50%
of the answers. According to the key actors, conurbation has a high prevalence rate, with
drought and forest fires being significant due to forest production in the peri-urban area and
threats to affect the entire urban system.

The approach to risk threats varies depending on the commune understudy in the TPI
with three different perspectives: active, indirect, and non-existent. The active approach
linked to updates to territorial instruments, including risk variables in their management,
includes local responses to cope with risk scenarios. The indirect practice focuses on disas-
ters, thus managing emergency scenarios through emergency plans, with a reactive action
turning around to replenish primary services and immediately help people and damages
areas. On the other hand, some local governments do not have a strategy for managing
risk scenarios. They argue that risks are not a big issue in the present nor the future. It is
evident that socio-natural risks approached in different ways and that there is no standard
model. Thus fore, each commune has other regulatory plans with a detailed understanding
and approximation of the territory’s various threats. They understood that they could not
manage disaster events beyond their borders.

When asked about the consequences of socio-natural risks in the economic development
of G.C., 73.3% think that socio-natural risks cause current problems. In the future, they
will maintain their importance or that there will appear new problems associated with risks
(33.3% of answers).

Without a doubt, part of the territory is at risk, especially from flooding. If we are
surrounded on one side by the bay and the other by the river, we have both.

Interviewed 12

This was the driest winter in the last 20 years. Therefore, we are going to have a very
long season of forest fires, perhaps a little more complex.

Interviewed 14

Today, a slightly more integrated mentality is being preserved or consecrated, as we
have said, through the viewpoint of different actors. Because nowadays, architects,
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the Directorate of Works or the Urban Office intervene in modifying the Master Plan,
today, the community is intervening a lot. The Directorate of Environment and the
Directorate of Community Development are intervening to capture certain social
requirements to raise community demands. Moreover, the Municipality is going to
accede to that demand as long as they are well-founded.

Interviewed 1

4 Discussion

There exists an international consensus on that, as a society, we all are the ones who con-
tribute to risk building. The original idea that disasters are not natural but a product of the
social construction of risk had its first outlines in the writings of Jean-Jacques Rousseau
(Garcia 2005). However, on a theoretical level, different meanings have been attributed to
it. From the point of view of disasters, it is set beyond the territory’s physical-natural con-
ditions; the way we occupy the space also generates risks. Lagos et al. (2008) mention that
the non-consideration of the socio-spatial dynamics in space occupation forms in space
occupation forms induces disaster risk. Hence, it is essential to establish an understand-
ing of risk that addresses the interrelationships between these socio-spatial dynamics, eco-
nomic development dynamics, considering those emerging threats and how they are part
of the construction of risk. Under this approach, the development models adopted by the
countries, the urban governance implemented and the characteristic of political decision in
the territorial planning form a triad that has considerable implications in the transformation
and management risk.

Is it common to accept that reducing risk requires measures of sustainable and rational
planning of the territory, but how do we transform it into concrete actions? For example,
the European Union has generated regulations that work closely to reduce risk with land
use planning. It is considered one of the most rational, economic and sustainable measures
and less aggressive towards the environment. For example, the Spanish case is remark-
able considering the accelerated economic and territorial changes it has experienced and
its notable progress in understanding socio-natural threats, exposure and vulnerability of
cities, with its subsequent inclusion in urban governance. In 2008 the change of State Land
Law forced the inclusion of maps of existing risks in the new urban development processes
and, thus, effectively incorporated risk reduction in land use planning (Olcina 2011). It
had a relevant implication in defining natural hazards in the Spanish territory, improving
risk management and assessing territorial and urban regulations. Guided by international
reference frameworks from European Union, the water framework directive (2000), the
floods framework directive (2007) and the new European Territorial Agenda (2030). Span-
ish autonomous communities, such as the Basque Country, Catalonia, the Valencian Com-
munity, the Balearic Islands, to robustness regulations and specific competencies in risk
reduction and governance urban.

In Latin America and the Caribbean, there are several case studies in which the com-
mon denominator granted by the neoliberal economic model serves as the basis for estab-
lishing comparison guidelines for how risk scenarios are configured. Furthermore, there
is the question about how urban governance has been approached within risk manage-
ment. According with Bello at al., (2020) United Nations Economic Commission for Latin
America and the Caribbean) analyses how disaster risk management has been addressed
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in planning instruments of the different countries in the region. Among the analysed tools,
development plans and strategies and risk management plans of national and subnational
scope stand out, following what is stipulated by the Sendai Framework for Action (goal E)
and goals 1.5, 11.b and 13.1 of the 2030 Agenda for Sustainable Development. These plans
and strategies are essential as they are used to assess responsibilities related to the various
actors in decision-making (governmental and non-governmental) and allowing the study
and monitoring of a country’s priority risks. Due to this, countries require a solid and well-
coordinated institutional framework and human and financial capacities at all administra-
tive levels. The United Nations Organization for Disaster Risk Reduction (UNDRR 2019)
proposed some criteria for development strategies, highlighting the incorporation of the
recommendations of priorities 1, 2 and 3 of the Sendai Framework, referring to the under-
standing of risk, strengthening governance, and investing in risk reduction, respectively.

Among Latin American experiences, Guatemala stands out. A country that has proposed
risk reduction measures aimed at improving the its adaptive capacity and resilience of the
population and ecosystems. Similarly, Costa Rica focuses on local governance as all its
municipalities have local disaster risk reduction strategies. These strategies should include,
among other aspects, urban risk management, land use planning and river basin manage-
ment. In South America, the importance of progress in reducing disaster risk aligned with
sustainable development objectives is generally evident. Colombia has focused on their
Pact for Sustainability goals, for strengthening the community’s knowledge about disaster
risks and emerging as a result of climate change, promoting new economies, ensuring natu-
ral resources for future generations, and achieving a balance between product development
and environmental conservation (Bello et al. 2020).

The research in Chile showed that cities are vulnerable to multi-hazards, evidencing the
neoliberal urban development policies implemented, which has led to drastic changes in
land use that follow free-market rules, and anthropizing the environment in response to the
economic growth framework considering risk factors in the process (Matus et al. 2019). In
the GC, urban growth and city expansion over wetlands and riverbeds have increased risk
exposure, transferring the poorest to peripheral areas, while increasing their vulnerability
to extreme events (Rojas et al. 2017; Napadensky and Orellana 2018). This is evident in
post-disaster scenarios. Hidalgo et al. (2019) declare that market-led real estate affected
urban policies in the last five decades. As a consequence, people were pushed to use new
spaces unfitted for occupation hat in turn deepened socio-spatial segregation. Contreras
et al. (2019) reflect that the "pro-business urbanism in Chilean cities" is responsible for
the absence of affordable housing in city centres, which has also generated exclusion. The
lack of adequate and integrative housing policies has increased the installation of self-built
houses in risk areas.

Urban governance has not managed to act on time, considering that disasters do not take
long to happen. Here, local and regional decision-makers have also been slow to realize
that the degradation of natural systems is becoming a source of threats that affect social
systems, especially the health and quality of life of the most vulnerable people and deepen-
ing inequalities. Outdated TPI, without social participation, lack of environmental knowl-
edge and short-term vision of development are presented as the main aggravating factors
that exacerbate complicity in constructing new territories at risk. In addition, the manage-
ment approaches seem to tend towards disarticulation rather than integration with develop-
ment processes, given the still current primary focus on the response and the poor under-
standing of risk. It confirms that the increase in the socio-spatial vulnerability of the GC
has resulted from the intimate relationship among a development approach that prioritizes
economic growth over environmental factors. The political decisions have promoted urban
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governance focused on the land market. Real estate with a permissive legal framework
has sustained within a system that has decided to establish "sacrifice zones" and continue
assisting in emergencies, from a reactive and linear approach to risk management.

This segregated approach is one of the prime goals of Sendai Framework tries to inter-
vene (UNISDRR 2015), defining a new era in the direction of classification, descrip-
tion and management of risks, in which the interconnection of risk governance with the
Sustainable Development Goals and the Paris agreements is an essential partnership.
That is why the paradigm shift towards systemic risk management is necessary, defining
approaches under an integrative vision that allows the development of clear and timely pol-
icy responses aimed at coexisting and managing uncertainty for reducing the effects of the
disaster. The urban and territorial governance has understood as an action model based on
the interaction among multi-actors, oriented towards a systematic process of transforma-
tion (Semeraro et al. 2020).

Since the end of the twentieth century, Lefevre (1998) recognized that governance mod-
els in urban territorial policies must involve complex systems of actors and different forms
of action based on flexibility and the voluntary nature of participation. Accordingly, the
global community must establish a flexible and adaptive urban risk governance structure
around the complex phenomena to be managed (Lara et al. 2018; Aven 2018). Similarly, it
is necessary to encourage collective action to improve decision-making processes, reduce
systems breakdown, or minimize their collapse (Ahrend et al. 2019; IRGC 2017). Indeed,
challenges call for reforming current urban risk governance configurations through collec-
tive action where cities would reorganize and adapt with a focus on committed, attending
to a new integrative vision. Furthermore, this goes with the international consensus on the
role of urban planning in improving adaptation to climate change and building resilient
communities (Tolulope et al. 2019; Meerow et al. 2016; James et al. 2016). Also, risk man-
agement must consider concepts such as complexity, relational information, and collective
intelligence to achieve a systemic understanding of it and attempt to manage the uncer-
tainty because human life and environmental and economic assets are in danger (Aven
2018; Maturana et al. 2019; Basel et al. 2020).

Consequently, robustness and the re-formulation of risk governance are crucial elements
for increasing awareness, meaning, and scope of systemic risks approach (UNDRR 2020;
IRGC 2017). Here the methodologies focused on the quantification of risk components are
obsolete since they do not allow us to understand and react effectively to emerging phe-
nomena, such as COVID-19 or those derived from climate change (Bulkeley and Luque-
Ayala 2019). Such methodologies do not contribute to a better understanding of the phe-
nomenon and decrease resilience at different scales (Hossain et al. 2020). They intensify
the weaknesses of the political decision-making process that States have, which in turn
only deepen ongoing reactive approaches to crises (De Bruin et al. 2020). Understanding
emergent risk is part of a systemic context offers an opportunity to glimpse the environ-
mental challenges that we must solve.

5 Conclusion

This study highlights that the projected increase in the world’s urban population for the
coming decades will occur in secondary cities or conurbations in developing countries and
not in established cities of the first world. Poverty and the favourable socioeconomic con-
ditions to overcome this in underdeveloped economies will lead to 60% of human beings
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living in cities by 2030. In this global context, economic models such as the one prevailing
in Latin America and Chile generate highly complex challenges to urban systems and land
use planning, exposing their weaknesses.

The apparent trends in poorly planned urban development (i.e. flexibility in land uses
for real estate supply and the political belief that the natural and ecological systems adja-
cent to the city are barriers to its development) prove the neoliberal approach to urban
development. Although the political regime responsible for this strategy in Chile ceased
in 1989, subsequent democratic governments have not been characterized by implement-
ing development policies with a different perspective (for example, based on built envi-
ronments supported by sustainability principles). The neoliberal development model has
influenced segregating urban policies, imposing the location of the least advantaged on the
outskirts of the city and in areas of greater environmental fragility, where the natural physi-
cal conditions of the environment and occupation of the territory determine a high expo-
sure to threats of natural origin. Market rules have generated a drastic variation in land use
over several periods, anthropizing from the centre outwards, approaching and occupying
fragile areas, with little consideration of risk in this process. These changes have compli-
cated the understanding of the risk identified in the G.C., where continuous changes in land
use led to high urban concentrations in areas exposed to risk.

According to the local and regional actors in the GC, managing disaster risk through
land use planning varies from commune to commune and from instrument to instrument,
due to uneven knowledge about hazards and the elements that generate the risk in the first
place. Despite there is a general framework to consider specific hazards within the identi-
fication of each administrative area, there is no approval to understand how to study them,
nor an obligation to consider them in risk zoning. In this, the responsibility falls on these
actors in their interrelation as decision-makers of urban planning, especially under the
requirement that they arrive on time to design new strategies and plans. The latter under-
standing that the drastic dynamics of urban development contribute to the degradation of
natural systems and the construction of risk in contexts where usually the most vulnerable
deepen their condition, especially after the disaster occurs.

The GC must undergo conscious transformations for urban and economic development
and requires to be led by political decisions that support the transition of cities towards
improved sustainability and resilience. Understanding the complexities of the physical-
natural dynamics in contact with urban development inexorably connect social systems in
such a systemic whole.
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