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Abstract
The critical observation of the technological frameworks that organize the pro- Keywords:

. . . . . . Residential
duction of material environments is key to elaborate inputs that nourish the pu- vulnerability;
blic debate on their governance and on the ways used to evaluate their relations- mzfe’;a//tyi

asoestos,

hip with them. This text addresses the case of the presence of asbestos in Chilean technological

residential buildings because it enunciates how relationships with the material obduration; social

housing blocks
acquire contingency when they move from a framework that values a materiality
as innocuous, to another that gives it an opposite value. Using a mixed methodo-
logical approach, which considered both the analysis of databases from sources
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such as INE and MINVU, and the analysis of documents and interviews, this paper
describes the milestones that articulate the residential vulnerability associated
with asbestos, describing its modes of valuation, its extent and the actions taken
for its control in the case of social housing blocks in Chile. Based on this evidence,
the forms of resistance to the solution that this vulnerability has developed due
to its massiveness, the cost associated with its removal and due to the property
regime of the cases where it is developed are discussed. The paper concludes
that what has been observed is that material vulnerabilities also have a residen-
tial and urban scale and expression, and that in them, both the State and the
communities are key to overcome the different forms of obduration they present

and to manage material risks in the cities.

Resumen

La observacién critica de los marcos tecnoldgicos que organizan la produccién
de los entornos materiales es clave para elaborar insumos que nutran el debate
publico sobre su gobernanzay sobre los modos empleados para evaluar su rela-
cion con ellos. El presente texto aborda el caso de la presencia de asbesto en las
edificaciones residenciales chilenas enunciando cémo las relaciones con lo ma-
terial adquieren contingencia cuando se desplazan desde un marco que valora
como inocua una materialidad, hacia otro que le otorga un valor contrario. Utili-
zando un enfoque metodoldgico mixto que considerd tanto el analisis de bases
de datos de fuentes del Instituto Nacional de Estadisticas (INE) y del Ministerio
de Vivienda y Urbanismo (MINVU) como el analisis de documentos y entrevistas,
este trabajo describe los hitos que articulan la vulnerabilidad residencial asocia-
da al asbesto, describiendo sus modos de valoracion, su extension y las acciones
tomadas para su control en el caso de los bloques de vivienda de interés social
en Chile. Con base en esa evidencia se discuten las formas de resistencia a la
solucion que esta vulnerabilidad ha desarrollado debido a su masividad, al costo
asociado a su retiro y al régimen de propiedad de los casos donde se desarrolla. El
trabajo concluye que lo observado es util para tomar en cuenta que las vulnera-
bilidades materiales también tienen una escala y expresion residencial y urbana,
y que, en ellas, tanto el Estado como las comunidades son claves para vencer las
diferentes formas de obduracién que presentan y gestionarlos riesgos materiales

en las ciudades.
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Introduction

The extensive literature on social vulnerabilities, particularly in urban contexts, encom-
passes debates focused on factors that either favor or amplify the incapacity of spaces,
groups, or individuals to cope with climate, economic, or social contingencies. In the
literature concerning Chile, vulnerability is often associated with an administrative and/
or geographical space whose infrastructures may be unable to withstand the effects of
climate change (Welz and Krellenberg, 2016; Sandoval et al., 2018; Faria-dos-Santos et
al., 2022). It can also be linked to groups of people unable to address changes affecting
their residential spaces, constituting a form of urban exclusion based on income inequa-
lity, predominantly understood as residential vulnerability (Marin et al., 2017; Gar-
cia-Hernandez and Ginés-De la Nuez, 2020). This work delves into the latter aspect,
exploring a form of urban and residential vulnerability related not to the precariousness
of housing materials but to the health risk associated with the use of some of these ma-
terials, particularly focusing on the use of asbestos-cement in social housing in Chile.

The hypothesis of the text is that the use of asbestos in social housing is carried out
within a specific sociotechnical framework that justifies it. Once its social validity and
material utility are depleted, it becomes recognized as toxic. This recognition expres-
ses a certain resistance or obduracy to its replacement, becoming a form of residential
vulnerability for people exposed to it. Individuals cannot easily detect or remove as-
bestos from their homes. The goal of the study is to explore technological resistance
or obduracy in materials and regimes as a form of residential and urban vulnerability,
considering it as a variable when organizing these regimes and designing long-lasting
objects, such as social housing and associated material policies.

Using a mixed methodological approach, drawing on documentary sources, data from
the INE (National Institute of Statistics) Building Survey (1990-2001), and the Na-
tional Condominium Registry conducted by MINVU (Ministry of Housing and Urba-
nism) in 2014, the following text describes how managing the vulnerability involving
the presence of asbestos in social housing encounters elements of resistance due to
its widespread nature. Additionally, it examines how public policy contributes to this
management by creating conditions for repair resources to be channeled under a new
collective ownership regime for buildings (social condominiums), different from the
individual property regime of homes.
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Methodology

As mentioned, the methodological approach considered both the analysis of INE
and MINVU databases and the analysis of documents and interviews obtained wi-
thin a sociological study on social housing blocks in Chile. In this context, refe-
rences to the presence of asbestos in buildings were observed unsystematically in
technical and practice reports, plans, quantities, and statistics. The analysis had
limitations, including the partial availability of documentation and the non-con-
tinuous condition of the measurements of the phenomenon. The obtained result is
presented below.

Theoretical Framework

The theoretical framework of this work draws on literature that addresses the ma-
terial and technological elements affecting the safety of built environments and the
literature discussing the resistance or obduracy of these vulnerabilities as a social
phenomenon. The former includes literature that has documented situations where
the health of building occupants or residents is affected by its technological or ma-
terial components. The so-called Sick Building Syndrome (SBS) and Building-Re-
lated Illness (BRI) refer to effects and symptoms associated with the use of air con-
ditioning, aerosols, hygiene chemicals, or paints. They also relate to the exposure
of materials such as various forms of asbestos in components like partitions, slabs,
and roofs, or in installations like water pipes or drains (Environmental Protection
Agency, 1991). This results in diseases that, at best, directly impact absenteeism
and reduce people’s productivity (Instituto Nacional de Seguridad e Higiene en el
Trabajo, 1991a; 1991b; Niemeld et al., 2006; Joshi, 2008) and, at worst, lead to
prolonged or terminal illnesses (Boldu and Pascal, 2005).

The World Health Organization (WHO) has warned and worked on both situations,
identifying the components and installations that generate such vulnerabilities and
promoting a preventive approach (OMS, 1982; 1986; 1987). However, as with the
massive use of materials, the scale of the problem makes it difficult for individuals,
families, or communities to independently address the risks that the presence im-
plies (Laumbach et al., 2015). This creates a type of technological vulnerability
that can be described as obduracy, a resistance rooted in objects and built environ-
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ments to change or adapt to certain external contingencies (Hommels et al., 2014).
In particular, Anique Hommels (2000; 2017; 2020) uses this term to characterize
difficulties in changing and adapting technical, architectural, and urban objects in
relation to unforeseen contingencies they face.

Given this framework, this work addresses the presence of asbestos in social hou-
sing blocks in Chile as a type of residential and urban vulnerability. It presents a
form of obduracy based not so much on the technological mode of housing but on
its massiveness, repair costs, and the ownership regime of its cases. This configu-
ration creates a scenario where the problem is too large to be solved by individuals
or groups alone, and where the State and communities are necessary to alter the
technological framework of society and address the problems derived from it.

Housing Blocks of Social Interest in Chile and a Technological
Framework that Included Asbestos

Housing blocks are a type of architecture that began to be used in Chile around 1936.
They represent a form of collective housing promoted both by the Social Security Fund
and by companies interested in having their workforce and administrative staff close to
their operations. The technological framework for this type of architecture begins to be
outlined in the Cheap Housing Law (Ministry of Hygiene, Assistance, Social Provision,
and Labor, 1925). This law designates them as single-body buildings, earthquake-resis-
tant, and fireproof. This implies a multi-story construction that includes concrete, steel,
and brick, and involves a regime of co-ownership. The initial drafts of this framework
start with the introduction of modern ideas about collective housing and materialize in
the first collective buildings of single-body extended concrete housing, parquet floors,
and clay tile roofs, dedicated to the housing of working and middle-class sectors (Pé-
rez, 2017). Subsequently, more nuclear models will follow the formula of medium-rise
construction, concrete framework, and brick walls.

The consolidation of this type of building typology occurred around 1943 when, within
the framework of the developmental modernization of Chilean cities, the first large
housing complexes were planned. The state-owned Popular Housing Fund experimen-
ted with its first serialized and replicable models in these complexes. In their design,
the technical department of the fund used two standardized house models: a paired
one-story, type 81, which was laterally and vertically added in blocks of three stories,
and a second paired two-story house model, type 125, which was vertically added, for-
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ming four-story blocks. The premise of these models was their low construction cost,
so while they maintained the structure and concrete and brick walls, they used asbestos
fiber-cement in the roofs, which was cheaper than tiles and was believed to be harmless
to human health.

The models of houses and multi-story blocks that followed the 81 and 125 Duplex
models replicated their material formula. This trend continued with the designs by the
Housing Corporation (CORVI) from 1953 to 1975, which deepened the original tech-
nological framework through the rationalization of materials. This resulted in designs
that sought to be progressively cheaper, more nuclear, and extended the use of asbes-
tos variants to walls and floors, in addition to roofs. Including the 81 and 125 Duplex
collectives, 26 types of multi-story collective housing blocks used asbestos in roofs,
walls, and floors, at least in theory, as confirmed by various documents and plans refe-
rring to the materials and quantities to be used in each case (Vergara et al., 2022).

The adaptation and use of the designs of CORVI’s 3101 and 3502 blocks by private
construction companies, starting in 1976, extended the technological framework used
in developmentalism into the neoliberal period. In the process, the stairs and solid ma-
terial circulation were sacrificed. The neoliberal framework, focused on seeking greater
business profits, intensified the use of asbestos, despite news about its toxicity already
being widespread, and the country itself had signed an agreement with the International
Labour Organization (ILO) in 1986 to restrict the use and manufacture of asbestos-ba-
sed products.

Nevertheless, by the early 1990s, asbestos-cement was considered both a conventional
material (Herndndez, 1986; Sepilveda and Carrasco, 1991; Moyano, 1994) and a sui-
table technology for the construction of social interest housing (Sepulveda et al., 1991;
Zaccarelli, 1993). Its use was also widespread on roofs of schools, markets, and homes,
as well as sunshades for the protection of loggias, terraces, and staircases, among others
(Architecture Urbanism Construction Art, 2020). The Belgian-owned company produ-
cing it, Pizarrefio, deployed strong lobbying efforts with the Concertacion governments
to prevent its prohibition, even at the expense of the health of its own workers (San Juan
and Muiioz, 2013).

Finally, in the year 2000, Decree No. 656 of the Ministry of Health was enacted, pro-
hibiting its manufacture, considering the evidence of its long-term effects. In this re-
gard, data from the Building Survey (1990-2001) compiled by the National Statistics
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Institute (INE) and providing information on authorized buildings between 1990 and
2001 indicate that during that period, 35.9% of the roof surfaces of buildings contained
Corrugated Asbestos Cement (32.7%), Asbestos Cement Shingles (2.3%), and Asbestos
Cement in other forms (0.9%). Eighty-five percent of this materiality is found on roofs
of 1 and 2-story buildings, while 14.8% is recorded in buildings between 3 and 4 sto-
ries. However, despite this clear distribution, this materiality is present in all categories
of buildings according to their height (Figure 1)
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Figure 1. Percentage of Asbestos Cement in Building Roofs in Chile 1990-2001.
Source: Building Survey, INE 1990-2001

Later, data collected by the National Registry of Social Condominiums (MINVU, 2015)
indicated that by the year 2000, 10,220 units of social interest housing blocks had some
type of asbestos presence, representing 51% of what was built to that date (Figure 2).
When considering data until 2015, the number of block units with asbestos presence
in Social Condominiums rises to 10,486 buildings, which corresponds to 48% of the
blocks constructed since the beginning of the use of this typology.
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Figure 2. Number of units of blocks with asbestos Iirgeggn%% 1151 sets of Social Condominiums surveyed by MINVU
Source: Own elaboration based on the National Registfy of Social Condominiums, MINVU, 2015

As seen in Figure 2, the period with the highest number of units of blocks with asbestos
presence was between 1990 and 2000 (5,560 units), followed by the period between
1976 and 1989 (2,528), and then the period between 1966 and 1975 (1,354 units).
These periods coincide with the operation of different institutional frameworks that
articulated the material housing policy. The last period corresponds to the final stage of
developmentalism, where the standardization of models and the rationalization of their
costs generated a typological model whose design, including material decisions, was in
the hands of architecture offices and state Corporations (CORMU and CORVI) through
public or internal competitions.

The other two, more recent periods correspond to the neoliberal adaptation of the te-
chnical values of the immediately preceding standardization and rationalization model.
In these consecutive periods, one during the civic-military dictatorship and the other
during the first ten years of the democratic recovery, construction companies took on
both the design and construction decisions of block units, adapting the lower-cost mate-
riality of the developmentalist model and extending the use of asbestos. As observed in
Figure 3, the highest volumes of block units with asbestos presence are attributed to the
MINVU Basic Housing Program, initiated in 1982, but there is no information about
the entities that constructed them.
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Figure 3. Number of units of blocks with and without asbestos presence according to institutions responsible for their
roduction 1936-2015.
Source: Own elaboration based on the National Registry of Social Condominiums (MINVU, 2015).

The material obduracy and the emergence of residential vulne-
rability

The case of asbestos presence in social housing blocks illustrates how relationships
with materiality become increasingly contingent when they shift from a framework that
values a material as harmless to another that assigns it a contrary value, as happened
around the year 2000. This shift was accompanied by a change in the statistical mea-
surement instrument, as the Single Building Statistics Form, which does not mention
asbestos but includes other types of fiber-cement, replaced the Building Survey.

It also demonstrates that approaches to this type of vulnerability have not solely focu-
sed on health or technical aspects but involve other ways of governing the problem. The
decision to focus on social housing blocks rather than individual houses is evident, des-
pite data from the INE Building Survey (1990-2001) during the peak production period
of social housing units in blocks (1990 to 2001, according to Figure 2), indicating that
85% of asbestos was used in 1- and 2-story houses. This suggests a decision to address
only 15% of the affected buildings and not the majority or the whole (Figure 4).
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Figure 4: Distribution of Asbestos Cement in Building Roofs in Chile 1990-2001, b]\é Floor Levels. Source: Own
elaboration based on the Building Survey, 1990-2001, IN

The explanation for the above is related to the particular technological culture of Chi-
lean society, which frames decisions about objects (of any scale or function) based on
their ownership and the lowest cost for the State. The number of houses with asbestos
is not only ten times greater than the number of housing blocks, which makes the mas-
siveness of the phenomenon an obstacle to its solution, but it also concerns individual
private properties, whether owned by natural or legal persons, which do not meet the
profile of beneficiaries of state aid. Therefore, the fact that policies and programs asso-
ciated with this issue have been developed around the implementation of Law 19,537
on Real Estate Condominiums (2007) helps in a calculated legal and economic focus,
leaving aside the population most affected, individual privately-owned houses and their
inhabitants.
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In particular, the Law on Real Estate Condominiums establishes that all constructions
and/or land under the condominium regime are understood as Condominiums. Within
these, Social Condominiums are defined as

“those constructions or lands subject to the condominium regime, in which,
with the aim of facilitating neighborhood administration and organization,
it is necessary to define a limit on the number of homes that make up the
condominium, not exceeding 150 units per condominium.” (MINVU, 2014,
p.21-22)

Following this direction, the National Registry of Social Condominiums, carried out by
the Executive Secretariat of Neighborhood Development, between 2010 and 2013, and
updated in 2015, served to dimension the problem using an unprecedented repertoire:
the registry of a specific architectural typology, social housing blocks (MINVU, 2014).
Its results indicated that 10,486 units of social housing blocks, equivalent to 48% of
those built between 1936 and 2015, had asbestos, affecting approximately 180,000 hou-
sing units. They also indicated that 266 of these units had been built after 2002, impl-
ying that the ban had not had total effects but was limited to units produced between
2002 and 2003, and between 2006 and 2007.

Triggered by this, but avoiding giving an alarming connotation, public policies and pro-
grams that implemented asbestos removal were conceived as improvement and repair
programs, adapting previous programs to Law 19,537, such as the Participatory Finan-
cial Assistance Program in Social Housing Condominiums of 1998 (MINVU, 1998)
and the Family Heritage Protection Program of 2006 (MINVU, 2006); or developing
new instruments, such as the Social Condominium Improvement Program of 2011 and
the Housing Condominium Improvement Program of 2016 (MINVU, 2016), which
expressed the objective of “improving the residential habitat quality of families living
in social condominiums in the country,” and thereby “contributing to reducing the qua-
litative urban housing deficit” (MINVU, 2015, p.3).

To these instruments, the Family Heritage Protection Program, Titles II and III of Hou-
sing Improvement, and the Neighborhood Set Regeneration Program (PRCH) have
been added since 2017, individually or together, to enable the material and aesthetic im-
provement of block units (Chateau et al., 2020) within a narrative that justifies asbestos
removal as an improvement of roofs including the installation of solar panels (Country
Agenda, 2022). In fact, none of the aforementioned programs mentions the specific
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activity they perform, but they are identifiable when referring to the intervention of Te-
chnical Assistance Service Providers or TASP, which are technical entities responsible
for the specific tasks of mineral removal (Bustos, 2020) (Figure 5).

SE PUEDE
MEJORAR?

#HogarMejor

Figure 5. Advertisements for the application and implementation of programs for the improvement and repair of
high-rise housing blocks by MIII)\IVgU.
Source: Photographs taken by the author and
https://www.facebook.com/MinvuChile/posts/2325683917523682/?locale=es_LA

The above describes three types of obdurations presented by asbestos in residential buildings:
its massiveness, which discourages a quick and extensive response that includes all types of
buildings where it was implemented; the cost of its removal, which leads to prioritizing the
type of buildings with greater social benefits, even if their number is smaller than other typo-
logies; and the alarm caused by its presence, which results in withdrawal policies being slow
and concealed within improvement programs. All of this articulates a vulnerability that, when
made public with its prohibition, becomes obdurate by resisting quick and individual solutions
by people in various ways.

On the contrary, both the exploration of the phenomenon and its intervention require a volume
of actions and resources that can only be mobilized by a massive actor such as the State, throu-
gh MINVU. Furthermore, the difficulties in removing asbestos components from collective
buildings have been accompanied by the intention to extend the useful life of these buildings,
which necessitates involving the people and communities living in them in the management of
these vulnerabilities. Thus, resolving the rigidity of this type of vulnerability requires mobili-
zing both the State and resident communities, as experienced in the different programs imple-
mented by MINVU (Chateau et al., 2020) (Figure 6).
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Figure 6. Collective high-rise residential buildings undergoing improvement and repair works by MINVU, Metro-
politan Region, January 2022
Source: Photographs taken by the author.

Conclusions: Vulnerability, Obduracy, and Community

As observed, the use of asbestos in buildings was part of a series of material decisions made
for the mass production of affordable housing within a technological framework that deemed
it harmless and inexpensive as a complement to concrete and brick in medium-rise buildings.
In this sense, asbestos sheets, roofing tiles, and pipes, along with other technologies, were mo-
bilized by the promise of construction efficiency and low cost at a specific political moment,
shaped by certain agents and their sustainability ideals. The persistence of asbestos use in cons-
truction materials is related to the duration of that technological framework and its promises,
making asbestos an indicator of the extension of a set of conventions employed by Chilean

society, at least in its material dimension.

Considering this, the period between 1990 and 2000 marks a terminal milestone of the tech-
nological conventions framework that began around 1930. Not only does asbestos shift from
being considered harmless to toxic, but the serialization and standardization of social interest
housing blocks also deconsolidate. Other low-cost materials and diverse building forms are
explored as the production entities diversify, exclusively involving private construction com-
panies. In this scenario, asbestos is not only prohibited as a construction material, but it also
becomes a massive health vulnerability due to its extensive use in buildings from 1930 onward.

This massive quality, along with its location on private properties and the costly nature of its
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detection and removal, articulates a type of material resistance or obduracy to leaving residen-
tial and urban environments, which has been partially addressed by governments using various
targeted policies and programs. However, these measures fall far short of covering the majority
of the problem, precisely due to its scale.

On the other hand, material governance also proves particularly challenging given the diversity
of asbestos repertoires. It was used in alliances with other materials, in floors (tiles and flexit),
walls (partitions), ceilings, and roofing (sheets), as well as in pipes, among others. Since its
fragility, unlike concrete, increases over time, covering or strengthening it becomes inefficient.
Thus, the only option is to remove it once detected, but detection requires observation and/or
exploration of buildings, which could be addressed by the communities themselves if they were
informed and trained accordingly. This requires instilling competencies in communities that

facilitate the management of their own material environments.

Unfortunately, situations like these are not new. Similar scenarios, requiring constant explora-
tion of the material environment, have been experienced in communities such as Puchuncavi,
Quintero, Chanaral, among others. What makes this different is that it is not a material vulne-
rability emerging from the nearby environment, from which one can move away. Instead, it is
a material vulnerability of the immediate surroundings that cannot be abandoned or altered,
necessitating a different type of management, both by individuals and communities, as well as
by the State.

Resilient situations of residential vulnerability like these require new types of interventions
capable of informing and organizing different actors and fostering risk management competen-
cies. This involves installing competencies for exploring and evaluating the material environ-
ment, such as designing risk management protocols. The experience of MINVU, in this regard,
serves as a reference from which to learn, removing a significant number of buildings from risk.
However, it’s essential to note that their actions are consistent with being an institutional actor

whose scale is different from that of any resident community.

Given this, the detection and data collection through a census becomes an interesting and re-
plicable repertoire at the local level, articulating an incident information system at the housing
level. This allows focusing, within a territory, an urbanization, or a municipality, on material
risk intervention actions. Social Sciences can be useful in both the processes of installing com-
petencies in communities and evaluating subsequent procedures, as this is a vulnerability that
requires social persistence. Especially when dealing with asbestos-containing individual hou-
ses, the figure of co-ownership is not useful. Collective figures based on space and/or territorial

history are more appropriate.
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This last aspect connects the possible actions of local communities with the State, whose role
is crucial for managing a type of residential vulnerability as described. The social contingency
around asbestos in residential buildings highlights the need to consider the State as an active
variable in the technological and material culture of societies, as well as various local commu-
nities. The material vulnerabilities described not only have a residential and urban scale and ex-
pression; they also constitute scenarios for intervention. Thus, both the State and communities

are crucial to overcoming the different forms of obduracy presented.

This requires open information scenarios, the transfer of exploration and material analysis
competencies to communities, and public debate on the technological frameworks used by
societies. Public Science initiatives become not only relevant but also strategic for managing
material risks in cities. Discussing the need for the latter type of policies to address material
vulnerabilities like those described also implies instilling competencies for the technological
and material decisions of society to be part of the public debate and, therefore, to be informed
and expressed accordingly.
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