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Understanding Design Responsibility In Human Health: A Case-Study Approach
for Evaluating Sunlight Use In Chilean Public Housing and its Lack of Design
Variability

Given the importance of sunlight for human health and the fact that the built
environment influences human interaction with sunlight, does the design of public
housing in Chile address the country’s considerable geographic variation, and how can
the design profession more fully incorporate sunlight into its public housing design
process? I try to answer this question by looking at the last thirty years of the Chilean
public housing development. Chile's geography spans a North to South length of 4,270
km and has an average sunshine variation that more then doubles between the Northern
most city of Arica compared to the Southern most city of Punta Arenas. In addition, in the
last thirty years Chile has built over 1,250,000 public houses having with these provided
homes for close to a third of its total population (27.8%). The first part of this thesis
takes a close look at the medical research that studies the consequences of sunlight
on health and uses this information, along with existing design recommendations to
create an assessment framework through which to evaluate public housing
developments in the field. The second part focuses in unraveling the historical
precedents that led to the current typology, so prevalent in Chilean public housing
projects today.
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Chapter 1. Problem Outline: Sunlight Use in Chilean Public Housing
“It is especially painful that it is the power of the state, which would once be the
invigilator of beauty and truth, be the one that now propagates ugliness and poverty.”
(Gray, 2016) Sebastian Gray, Chilean Architect.

My thesis studies the relationship among sunlight, health and the built environment.
More specifically, I use Chile’s recent nationwide explosion in public housing projects to
address the following question: Given the importance of sunlight for human health and
the fact that the built environment influences human interaction with sunlight, does the
design of public housing in Chile address the country’s considerable geographic
variation, and how can the design profession more fully incorporate sunlight into its
public housing design process? At present, a worldwide trend in certain emerging
economies, such as China, South Africa and Chile, is to systematize the massive
production of homogenous public housing projects (China Daily, 2016; Fung, 2016;
Harwood, 2008; Huang, 2013; F. Lara & Kim, 2010; Lu, 2007; Overseas Private
Investment Corporation, 2011; South African Government, 2015; G. Wright, 2002). While
this approach has succeeded at providing housing for a large number of people in a
relatively short period of time, it usually does so at a great cost to design quality. Of
those design elements that are currently widely accepted as necessary for healthy living
(e.g., clean water and air), sunlight in particular is systematically ignored. Chile provides
an especially useful platform from which to analyze the problem of sunlight use in public
housing projects for two reasons: (1) it has a unique geography that spans a wide
spectrum of landscapes and climates and that hence warrants design variation, and (2)
over the last 30 years, Chile has built homes for almost one-third of the country’s total
population, resulting in a robust cohort of public housing models to study. This thesis
therefore has two aims: First, it seeks to demonstrate the lack of design variation within
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public housing construction, a situation that is closely connected to a lack of sunlight
access and that reflects a global phenomenon. Secondly, it aims to bridge the gap
between this lack of sunlight and public housing projects by developing a design
assessment framework supporting the fuller incorporation of sunlight into the design
process. These aims are evaluated in the final chapter of this thesis. By focusing on
sunlight, this paper seeks to offer a modest contribution to the current conversation on
means of generating healthier built environments. One more piece of the complex puzzle
outlining what constitutes a healthy environment may help a clearer picture to emerge. A
deeper understanding of the relationships among the built environment, occupant
satisfaction and health will allow more successful planning and design policies to unfold.

While the aim of designing healthy built environments is not a new one, such efforts
have recently become increasingly urgent around the world. On a global level, this
criticality stems from the fact that it is no longer possible to deny global warming, and on
an individual level, the significance derives from the importance of leading a healthy,
productive life. The development of public housing projects represents one such
intersection. New building construction accounts for approximately 40% of carbon
dioxide emissions, making it a key contributor to global warming. Moreover, design
quality and layout in turn have a direct effect on residents’ wellbeing and comfort
(Lechner, 2014). In addition, the design of a house is directly related to how much
energy that building consumes. While there clearly are individual behavioral variations
that affect energy use, aspects of a home’s design can also increase or decrease energy
consumption. For example, the degree to which public housing design in Chile allows for
sunlight use has a direct impact on the amount of electricity consumed in that household.
The need to use electrical lighting during the middle of the day to reach comfortable
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levels of indoor light, even in the sunniest regions of the country, clearly suggests that
housing developers are failing to capitalize on the local climactic conditions. This failure
impacts occupants—namely, those individuals whom public housing efforts have sought
to assist—by imposing an unnecessary financial burden on them. The global
consequences of public housing design and construction need careful evaluation, and
this thesis is concerned with the health of public housing residents as it pertains to
sunlight (Zanuzdana, 2013).

To evaluate whether Chile’s public housing units incorporate sunlight into their design,
one must first define the importance of design in terms of sunlight access. There are
abundant sources explicating what constitutes an optimal housing design for accessing
sunlight (Bustamante G., 2009; Chiras, 2002; Cousins, 2009; Greenspec, 2016; N. Roy,
2013). These guidelines are described in Chapter 4 and are used to create an
assessment framework for evaluating site-specific conditions affecting access to
sunlight. A key characteristic of these guidelines is that they are highly flexible and thus
accommodate a range of geographical locations. This flexibility in design guidelines
reaffirms the importance of design variation within public housing. As regards presenting
these guidelines to the user, be they the architects, the inhabitants, developers or
government agencies, practicality and an understanding of site-specific design are vital
factors to consider. How Chile’s public housing projects reflect their geographical
location will reveal whether their design effectively uses sunlight to foster healthy living
spaces.

	
  

3	
  
	
  

Map 1: Chile, South America. The importance of this map is to highlight the length of the country within its
South American context. Chile is a narrow country sandwiched by two strong natural borders, the Andean
Mountains to the East and the Pacific Ocean to the West. From North to South Chile the country’s latitude
extends an impressive 39° from the 17° South at it Northern boarder to the 56° South at its Southern
boarder. This is a distance similar to traveling from Boston to Bogotá, Colombia. Map created by Nicole
Beattie using ArcGIS.
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Chile’s geography is particularly appropriate for studying the effects of sunlight on health.
Chile is an exceedingly narrow country longitudinally; it is sandwiched between the
Andes mountain range to the east and the Pacific Ocean to the west. At its widest, Chile
measures 468km, and at its narrowest, 90km; (Universidad de Chile, 2017). The
country’s latitude, on the other hand, extends an impressive 39° from 17° South to 56°
South. Chile is 4,270km (2,653 miles) long, a distance comparable to that between
Washington, D.C. and San Diego, California. Latitude has a direct effect on a site’s
access to sunlight hours; summer to winter climactic variation; and thus, a person’s
ability to synthesize vitamin D, which is dependent on the skin’s exposure to sunlight.
From the 33rd parallel south to Chile’s southernmost tip, it is effectively impossible to
receive sufficient sunlight during the winter months (May–September). Santiago, Chile’s
capital, is located precisely at 33° South. This latitude variation reflects a significant
difference in sunlight accessibility between the northernmost city of Arica and the
southernmost city of Punta Arenas.

In addition, Chile has possessed a relatively homogenous population as regards
ethnicity, something that in the last two years has started to change slightly. The
country’s inhabitants are primarily a mixture of Native Americans (e.g., Mapuches) and
European immigrants. In turn, this means that skin color variation across the country is
minimal, with the majority of the population falling within the type IV skin pigmentation
range on the Fitzpatrick scale (see Diagram 1, p. 42; (Rivas, Rojas, Araya, & Calaf,
2015; Rivas et al., 2017). Skin pigmentation plays an essential role in vitamin D
synthesis, with less melanin increasing a person’s ability to synthesize vitamin D and
more melanin impeding that capability. Hence, a homogeneous population cohort
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facilitates transversal readings in vitamin D studies. Until recently, only a few medical
research studies on vitamin D deficiency and measurements thereof in Chile had taken
place. Nevertheless, a significant number of worldwide studies have pointed to a strong
correlation among latitude, vitamin D deficiency and associated diseases. In recent
years, there has been an increased interest in this health phenomenon among health
professionals in Chile. As a consequence, a handful of Chilean studies have taken place
in this area, and their findings support the global results linking latitude and vitamin Dassociated diseases (Arteaga, 2013; Hoyos-Bachiloglu et al., 2012; Karin Brinkmann,
2015; Ladizesky et al., 1995; Le Roy, Reyes, Gonzalez, Pérez-bravo, & Castillo-durán,
2013; Rivas, et al., 2017).

In addition to the geographical conditions that make Chile such a strong laboratory for
studying health conditions associated with sunlight, over the past 30 years, Chile has
housed 27.8% of its total population though public housing construction. The extensive
government building initiatives since 1990 provide ample opportunities for analyzing
sunlight use in public housing projects. Towards the beginning of this research project, I
was compelled to develop a comparable set of parameters that could be applied across
the entire length of the country. The need for a countrywide set of parameters generated
what would later evolve into the assessment framework presented in Chapter 4. The
question that kept surfacing was how sensitive to geographical location and climactic
conditions are the designs of public housing projects in Chile. The geography of Chile
pointed to the need for a highly diverse public housing typology, and therefore, the
extent to which public housing was or was not diverse reflected the role, if any, of
sunlight in public housing design.
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To evaluate the extent to which public housing projects in Chile reflect the varied
geographical conditions, I found it necessary to conduct fieldwork. In turn, this fieldwork
needed to include a latitudinal cross section of public housing projects from across the
length of Chile so that I could take site measurements, visit and speak with residents,
and note local variables affecting the use of sunlight. Given Chile’s substantial length, it
was essential to carefully select sites capable of both accurately representing public
housing throughout Chile and revealing as much information as possible on sunlight use.
Since the distance from Arica (i.e., the northernmost city in Chile) to Punta Arenas (i.e.,
the country’s southernmost city) is comparable to that between Boston and San
Francisco in terms of both cost and travel time, I needed to carefully plan my travel.
There were at least three cities that I knew would have to be included: Arica in the North,
the capital city of Santiago in the center of country and Punta Arenas in the South. These
three cities alone encompass some of the most important extremes in Chilean
geography. Santiago, located in the middle of the country at a latitude of 33° South, is
the country’s undisputed cultural and economic center, housing 7,036,792 residents who
account for almost half of the country’s 17,373,831 inhabitants (INE, 2017b). Arica and
Punta Arenas represent the two poles of Chile’s urban geographic extremes. Hence,
including them was expected to help with not only visualizing adaptations in public
housing design, but also revealing extremes in terms of sunlight accessibility. Arica is
located at a latitude of 18.5° North and features a coastal desert climate with many
overcast days and an annual precipitation average of 1mm (0.04 inches). Punta Arenas,
representing the other pole, is located at a latitude of 53° South. Its temperate coastal
climate registers the country’s highest annual precipitation rate, 442mm (17.4in; (Data,
2017a, 2017b; INE, 2011, 2017a). Arica and Punta Arenas also represent extremes in
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terms of average annual sunlight hours. While Arica boasts an average of 1,767 annual
sunlight hours, Punta Arenas averages less than half that amount, with 880 annual
sunlight hours.

Arica

Chilean Climatic Zones

Olmue/Limache
San Bernardo, Santiago

Chile Climate Zones
Location of Seven Cities Visited
Warm Desert Climate with Abundant Cloudiness
Desert Climate with Abundant Cloudiness
Cold Desert Climate

Temuco

Normal Desert Climate
Polar due to Altitude Effect

Puerto Montt

Cold Semi-arid with Winter Time Precipitations
Temperate Semi-arid with Winter Time Precipitations
Semi-arid with Abundant Cloudiness
Warm Temperate Climate with Winter Time Precipitations
Warm Temperate Climate with Winter Time Precipitations and High Atmospheric Humidity
Warm Temperate and Rainy with Mediterranean Influences
Warm Temperate and Rainy without a dry seasons
Cold Temperate Climate with Winter Time Precipitations
Cold and Rainy Temperate Climate with Mediterranean Influences
Cold and Rainy Temperate Climate without a dry season
Tundra
Tundra due to Altitude effect
Tundra due to Altitude effect with little to no precipitations
Tundra due to Altitude effect with Rainy season in the summer

Punta Arenas

Map 2: Chilean Climate Zones. Red dots on map indicated locations visited during fieldwork. Map created by
Nicole Beattie using ArcGIS.
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After selecting Arica, Santiago and Punta Arenas for their relevance as regarded the
more pressing research questions, I then evaluated whether investigating these three
cities would be sufficient. I wanted to ascertain whether visiting a handful of additional
public housing projects in different geographical locations across Chile would shed
further light on the use of sunlight in public housing. As I sought to answer this question,
what proved to be a decisive element was the extensive literature on the impact of
sunlight on health. What was repeatedly emphasized throughout these medical papers
was vitamin D’s relevance as an indicator of a healthy level of sun exposure. While the
way in which vitamin D works is highly complex and multifactorial, I nevertheless realized
that vitamin D should play a role in helping identify the next group of public housing
projects to visit. One of the factors that makes vitamin D so complex is that many
variables influence a person’s capacity to synthesize it. One of these components is
geographical location. The literature review revealed that living above 33° North or below
33° South effectively limits a person’s ability to produce vitamin D through sunlight
exposure during the winter months due to the sun’s low angle in the sky. The higher the
latitude, the longer the period during which individuals cannot produce vitamin D through
sunlight exposure. As stated above, while until recently, few studies on vitamin D had
been conducted in Chile, some analyses have linked diseases and hospitalizations with
low levels of vitamin D, and those works have tended to address geographical location.
Since Santiago is located precisely at 33° South, I decided that it would be valuable to
include further site visits to cities located south of Santiago. I chose Temuco (38.7°
South) and Puerto Montt (41.5° South) because they are two of the larger cities to the
south of Santiago. In addition, Puerto Montt is the southernmost city before Chile
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effectively becomes a lengthy and continuous archipelago—most of which is a protected
national park, with a number small towns and very little development—before reaching
Punta Arenas.

Arica

Olmue/Limache

San Bernardo, Santiago

Temuco

Puerto Montt

Punta Arenas

Map 3: This map shows the location of the sites visited during the fieldwork. Map created by Nicole Beattie
using ArcGIS.
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Finally, I decided to add two conjoined cities, Limache and Olmué; they are located 1.5
hours by car from Santiago in the direction of the coast. Their relevance for this thesis
was that they are located at the same latitude as Santiago, but otherwise share very little
with the capital city. Would vitamin D levels or associated health conditions vary
substantially despite both sites sharing the same latitude? Independent of this project’s
ability to fully answer this question, it seemed a sufficiently valid concern to warrant
these additional site visits. Furthermore, Olmué and Limache boast an ideal climate, a
distinct rural quality and none of the congestion and pollution of Santiago (Pemberton,
2015), all factors that should have at least some influence on the population’s health.
Santiago, being surrounded by both the Andean and Coastal ranges, is a valley city
pinned in by mountains on all sides. These mountains trap smog in the city, making it
one the most air-polluted cities in the world (BBC, 2015; Berry, 2015; Urbanpeek, 2013).
The smog is not simply problematic in terms of air quality; rather, it also creates a
blanket that obscures some of the sun’s rays. Depending on the daily level of pollution,
this factor in turn affects a person’s ability to synthesize vitamin D (Barrea et al., 2017;
Feizabad et al., 2017; Kelishadi et al., 2014; Russ, Murianni, Icaza, Slachevsky, & Starr,
2016). On the other hand, Olmué and Limache reflect ideal climactic conditions at 33°
South, with clean air, low traffic congestion levels and natural areas within easy reach.
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Image 1: View of Santiago from the San Cristobal hill. Photo by Nicole Beattie.

Image 2:View of Santiago from the San Cristobal hill. Photo by Nicole Beattie.
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Slowly but steadily, a migratory trend from Santiago to Olmué and Limache has
emerged. Located only 126km (78 miles) from Santiago, Olmué and Limache are close
enough to that city that a number of people prefer commuting rather than living in the
capital itself. Parenthetically, Olmué’s slogan reads, “Olmué Regala Vida!” [“Olmué gives
life!”]. Based on these factors, I set out to visit each of these seven cities with two aims
in mind: (1) documenting public housing project design differences reflecting the varied
geographical conditions of each of these sites and (2) recording public housing
conditions within the larger urban context and on an individual development level and
exploring how these conditions do or do not facilitate optimal access to sunlight as per
the guidelines for best sunlight design practice presented in Chapter 4.

Since the fieldwork provided the primary source material employed to answer the
research question, it was important to ensure a clear structure for gathering information
in a consistent manner. The following is a detailed outline of the thesis structure and
fieldwork plan.

Thesis Structure
The literature review is primarily summarized in Chapter 2, “Human Health and Sunlight”;
Chapter 3, “A Historical Analysis of the Health Consequences of Sunlight Use in Urban
Design and Architecture”; and Chapter 4, “Development of the Assessment Framework.”
The purpose of Chapter 2 is to establish the impact of sunlight on human health and the
role that the built environment plays in this interaction. Chapter 2 stresses sunlight’s
importance with respect to human health by presenting the latest scientific findings on
how the skin absorbs sunlight in the form of vitamin D. It thus seeks to address the first
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part of the research question, namely, what we know regarding sunlight’s influence on
human health and wellbeing.

Chapter 3 examines the historical background of public housing design projects and
presents an emergent typology. This chapter investigates the formal qualities of public
housing design, which means that it answers the following questions: Can a general
public housing typology be established globally or on a national scale? If general public
housing typologies already exist, how are they organized, and from where do they
originate? Can these typologies be traced, and if so, what do their origins say about their
broader applicability? These questions address the formal consideration of sunlight use
in public housing projects in Chile. The speed at which Chile has built public housing,
with almost one-third of all housing in the country built within the last 30 years
(approximately 140,000 new houses) suggests at least some confidence on the part of
the developers in terms of a housing construction type, or at least a building mechanism,
underlying this rapid development and urbanization. This chapter explores Chilean
housing construction typologies and their origins. It also investigates whether these
typologies accommodate the health concerns and well-established best sunlight design
practices outlined in Chapter 2. Moreover, Chapter 3 helps to situate Chilean public
housing design within a global context and indicates where previous public housing
design pitfalls have been avoided and where they have not. If there are traceable global
influences in the design typology of Chilean public housing projects, the questions of
where and how these global influences have been modified to account for local site
conditions become imperative. In other words, this chapter explores whether local site
conditions regarding sunlight use have been incorporated into Chilean public housing
within the last 30 years.
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Chapter 4 constructs a simple, accessible assessment framework for best design
practices concerning sunlight use in public housing in Chile. Developing this design
assessment framework begins with a literature review outlining existing design
recommendations regarding the use of sunlight in housing design. This literature review
has three functions: (1) establishing the level of detail and specificity of existing design
recommendations, (2) determining how widely available this information is and (3)
identifying the extent to which these site specific recommendations can be applied to
Chilean public housing projects. The second objective is critical because if high-quality
information is available but not easily accessible, developers might not be able to
adequately or broadly employ it. In addition, by default, the best design practices for
sunlight use highlight what constitute unfavorable design practices. Chapter 4 therefore
seeks to highlight the second statement of the research question, namely, how the built
environment affects our access to sunlight and how this occurs.

Having established the importance of sunlight for human health (Chapter 2), the
historical roots of the Chilean public housing typology (Chapter 3) and an assessment
framework for best design practices regarding the use of sunlight in housing (Chapter 4),
Chapters 5 and 6 focus on the fieldwork. The goal of the fieldwork was to evaluate how
closely public housing in Chile follows the best practice design parameters and where
any weaknesses exist. The fieldwork consisted of site visits to the seven cities
mentioned above: Arica, Olmué, Limache, Santiago, Temuco, Puerto Montt and Punta
Arenas. At each site, several public housing projects were visited for documentation
purposes, and at least one home at each site was carefully measured. These home
visits included interviews with public housing dwellers, light measurements and an
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evaluation of the overall incorporation of best design practices. The aim was therefore to
identify potential weaknesses in the design typology and to establish whether and how
those shortcomings could be corrected.

Chapter 6 is the final chapter, and it presents the contributions of the research. Upon
completion of the research and fieldwork, I found the familiar motto of “think globally, act
locally” salient in terms of answering the research question. Despite its frequent use, this
mantra was particularly relevant as regards this project’s research question. There is
only one sun, emitting its light and warmth uniformly across the whole surface of the
earth; the sun is therefore a factor of equal relevance across the entire planet. What
determines the strength of the sun’s warmth and light are obviously not changes in the
sun itself, but rather differences in local conditions. A detailed understanding of local
conditions is thus paramount for understanding how to more fully incorporate sunlight
into the public housing design process. In the specific case of Chilean public housing
design, the country’s wide geographic variations should be reflected. The robust use of
sunlight in the design process should reveal variations in design typologies matching the
those presented by Chile’s geography. The extent to which this or is not the case
demonstrates the role that sunlight has played in the design process of Chilean public
housing projects.

This thesis offers three main contributions: (1) indicating the degree to which the
development of Chilean public housing projects over the last 30 years has been
sensitive to geographical conditions; (2) clarifying the origins of the dominant public
housing typology in Chile, thereby demonstrating the relevance of global influences for
Chilean public housing design and health; and (3) reexamining what is generally
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understood to be the contributions of the Global South and how Chilean public housing
construction engages in this conversation. Chile’s intense public housing development
over the last 30 years presents a different model than that commonly associated with
developing countries, namely, high-density slum construction within the broader urban
fabric.

	
  
Even with the abundance of recent research, we still know very little about how the built
environment affects our health. We know even less about how it affects our access to,
and interaction with, sunlight. Despite this fact, researchers have nonetheless managed
to identify certain environmental conditions that promote health. We therefore already
possess several valuable tools and pieces of information that can help us build healthier
communities; yet, their implementation remains subject to an arduous process. We seek
global solutions for global problems (e.g., housing shortages), despite the fact that
experience has taught us that most efforts to construct such global approaches have
failed (Scott, 1998). What is needed is hence a new paradigm, a means of approaching
global issues from a different perspective. In other words, global solutions are not the
answer; rather, the key is the discriminating application of global tools and global
knowledge on a local scale in a manner sensitive to local needs and conditions.

Several questions arose from the main thesis question, and these included the following:
How does research on sunlight help identify broad health-promoting conditions in the
built environment? How can sunlight help the design discipline to play a more active role
in the creation of healthier living environments? What specific contributions can the
design profession make in the area of sunlight use to help solve the health pressures
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public housing projects impose on its residents because on their lack of sunlight
conscious design?

This thesis maintains that to create healthier living environments, urban and architectural
development processes need to maximize the health benefits of sunlight. Achieving that
aim in turn accelerates the incorporation of design quality issues into the development
process and helps to ensure the constant monitoring of local conditions, thereby
preventing overgeneralized urban planning and architectural design solutions that harm
healthy local development.

Of the many agents involved in the development process, design professionals are the
best suited for exploiting sunlight’s potential to promote health (R. Hobday, 1992;
Lechner, 2014). Unfortunately, recent research on how to develop healthier built
environments has increasingly marginalized the design profession from public housing
projects, precisely where sunlight is most needed. This thesis examines how design
professionals participate in the public housing development process to highlight the
importance of careful design in the creation of healthy built environments. In terms of
assessing the role of the design profession in public housing design, examining one
public housing development that clearly prioritized designers’ ideas as a reference point
is helpful. This development, called the Experimental Housing Project from the Spanish
Proyecto Experimental de Vivienda (PREVI) was built in Peru between 1966–1972 and
is described in the following section.
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PREVI: A Public Housing Exception
“There is no poverty worse then that of being excluded, by ignorance, by insensibility, or
by failure to master the language, from the meaningful symbols of one’s culture…”
(L. Mumford, 1944) Lewis Mumford

Every country’s most vulnerable population, those citizens with the greatest health risk
for any disease in both urban and rural settings, is its poor (Riis & Diner, 1971; A. Roy &
AlSayyad, 2004; Sachs, 2005; Turner, 1968; Woods et al., 1895). This socioeconomic
vulnerability, so ubiquitous in Chile, makes studying sunlight-sensitive design across
public housing projects particularly relevant. Given Chile’s thriving public housing
building efforts since 1990, one-third of the country’s population has been affected by
this design typology. Any improvement in public housing design, no matter how small,
therefore affects a large number of people. As is later demonstrated by the fieldwork
presented in Chapter 6, the designs of most public housing projects in Chile reflect a
rigid spatial configuration in which little room is left to accommodate any differences in
users’ needs. This inflexibility in turn exacerbates the demand for design improvements
(Armus, 2003; Sepúlveda Mellado, 1991). In this regard, one strength of Chile’s first
Pritzker Architecture Prize recipient, Alejandro Aravena, lies in his public housing
design’s flexibility; units can be expanded according to the occupant’s needs. Aravena’s
public housing model, given the tight budget he has to work with, is to design only half a
house and to make the residents responsible for completing the other half. This model
offers residents flexibility and ownership regarding design aesthetics and thus permits
them to address their particular housing needs. Aravena’s first public housing
development was Quinta Monroy in Iquique. However, his idea of designing only half a
house was not new. Incremental housing, previously known as “site and services” or
“self-help housing,” has existed since the late 1950s. As is discussed later in this
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chapter, in 1980, Chile reduced the minimum public housing square footage from 42m2
to 24m2 with the intention of incorporating incremental housing concepts into the
country’s public housing design model. Residents were given a small finished house with
enough space to build and expand according to their needs and financial ability.

In the late 1950s, large international organizations, such as the World Bank and United
Nations, started to back incremental housing projects around the world. Incremental
housing developed in response to the large informal settlements affecting rapidly
growing urban centers. As Dr. Reihard Goethert, director of the Special Interest Group in
Urban Settlements at the Massachusetts Institute of Technology (MIT) has indicated, the
government’s interest in the incremental housing model is in addressing the question,
“What is the least that we need to do to guide and control growth?” In this regard, the
emphasis is on control—or, as Goether has phrased it, “If you are going to squat, squat
legally.” These concerns mirror Scott’s claim regarding the government’s interest in
census and cadaster practices. British architect John Turner has offered further
important findings supporting the viability and strength of incremental housing; Turner
lived amongst and studied informal settlements in Lima, Peru, between 1957 and 1965.
Turner’s research resulted in the book Freedom to Build, which was published in 1972
and describes the incremental housing model as an approach worthy of emulation that
should be incorporated into government public housing initiatives (Turner & Fichter,
1972).
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Image 3: Aerial view of PREVI under construction. There is a variety of housing types that reflect each
designer’s aesthetic despite all having to meet the same design guidelines. Image from the Graham
Foundation all rights reserved. Source: (dAP, 2012)

Image 4: Miro-Quesada-Williams-Nuñez project in 1978 and 2003 as it has changed over the years.
Source: (dAP, 2012)

Turner’s work influenced the now well-known PREVI housing project in Lima. PREVI
was a hosing projected that developed out of an international design competition
focused on innovative and incremental public housing design. This initiative was backed
by the political will of Peru’s president, Fernando Belaúnde Terry, who was an architect
by training. Peter Land, assigned to the role by the United Nations, supervised the
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competition. Twenty-six architectural firms were invited to participate by offering a unique
proposal for incremental public housing. Thirteen international firms and 13 Peruvian
firms took part in the competition. A total of 1,500 homes were to be built, although only
the first phase, comprised of approximately 500 dwellings, was ever actually finished.
Even though the competition named six winners, three from the international design
firms and three from the domestic design firms, of the 26 total firms that competed, 24
were able to build 20 prototype homes. The second phase of this development project
was to consist of selecting the most successful of these prototypes to scale up to 1,000
homes. The international winners were the Japanese founders of Metabolism, Kikutake,
Kurokawa and Maki; the German designer Herbert Ohl; and a Swiss firm, Atelier 5.
Among the better-known architects that did not win but who also had the chance to build
their design prototype in the first and only phase that was built by PREVI, were Aldo van
Eyck (Netherlands), James Sterling (UK), Christopher Alexander (US) and Charles
Correa (India). From this first phase the six winners were supposed to scale up and build
an additional 165 homes each. Construction of the first and only completed phase took
place between 1968 and 1975.

At the time when PREVI was developed, there were several design strategies trying to
address global concerns about informal settlements and public housing construction. For
example, the work of Charles Correa in India, Walter Segal who developed the self-help
modular construction home in England, and the Greek Constantinos Doxiadis’ on human
settlement studies he named Ekistics, are among many who were pondering over these
concerns at the time. However, the scope of PREVI, which saw numerous well-known
international designers participate in the construction of a public housing project, was
exceptional. While the houses currently look very different from when they were handed
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to the new residents in 1975, PREVI is still considered a great success by current
standards. The project generated high levels of resident satisfaction and featured safe
public areas and design variation.

Returning to Aravena’s incremental housing model, the significant success enjoyed by
his first public housing development to employ that idea, Quinta Monroy, created a
precedent for using incremental housing design strategy within the Chilean context
today. However, the large number of houses involved in certain governmentcommissioned public housing projects (more than 1,200 homes) can raise concerns
about design diversity during scaling. As McGuirk wrote in his book Radical Cities,
“… Quita Monroy has obvious drawbacks. It might work on a city block in
Iquique, but extended to the scale of the slums it would be a dispiriting
monoculture. In that sense it is very different from PREVI. It allows for
growth but doesn’t provide a diverse streetscape, with a mixture of scales
and housing types. Thus it suffers from the same problem that plagued so
many of the modernist housing estates: as if the only way to produce
housing in quantity is to abandon the principles of good city-making.”
(McGuirk, 2014b)
This “dispiriting monoculture” can be seen in a number of Aravena’s subsequent public
housing projects. Aravena’s half-a-house public housing projects and other Chilean
public housing projects share the characteristic of being the same regardless of their
geographical location.
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Image 5: Elemental public housing development. Source: (PUC)

Image 6: Public Housing projects by Alejandro Aravena’s design firm Elemental. Source: Archdaily.
(Pacheco, 2016)
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Given the impressive amount of information on, and guidelines for, sustainable design
practice readily available in Chile, this extreme homogeneity in design across the country
is puzzling. In addition, the Chilean government produced a document available through
the Chilean Ministry of Housing and Urbanism [Ministerio de Vivienda y Urbanismo;
MINVU] website that provides site-specific guidelines on the sustainable design of public
housing projects (Bustamante G., 2009). This document heavily focuses on factors such
as the proper use of sunlight, passive heating and cooling, window orientation, building
orientation, glazing type, climatic considerations and geography. There is evidently a
sizable gap between knowing and doing, however, given that so few of the document’s
recommendations have actually translated into public housing developments in practice.
Part of what contributes to this gap—and what this thesis explores—is the design
profession’s marginalization, whether voluntarily or involuntarily, from the design process
of most public housing projects. This thesis argues that the marginalization of aesthetics
has resulted in the widespread scarring of the landscape, creating nodes of waste and
contamination, as well as troublesome housing designs. These factors are key
contributors to stress, isolation, waste and marginalization for the population. Chile has
begun to address the design profession’s absence by launching design competitions
specifically aimed at public housing (MINVU, 2016b; Solar, 2017). While it remains to be
seen how these competitions will affect public housing development, their existence is at
least an acknowledgement that public housing construction has had a problematic
history in terms of quality.
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Government
“Architecture is the will of an epoch translated into space.” Mies van der Rohe, Architect.

	
  
A decentralized study investigating sunlight performance in public housing in Chile has
yet to be conducted. A number of studies on public housing have focused on equity,
social networks and recreational areas in Santiago (M. Greene, 2014; Torres H,
Quezada V, Rioseco H, & Ducci V, 2008; Torres, Greene, & Ort˙zar). A significant
contributor to the homogeneity of public housing projects across Chile is the country’s
political and economic centralization; Santiago is the focal point. For decades, Chileans
have been debating the importance of decentralization. Given the natural wealth and
potential resources distributed across the country, the government has sought to create
political and economic incentives that promote decentralization and stronger regional
governance. Given the length of the country, however, decentralization has been difficult
to achieve (Maturana, 2016; Salinas, 2011; Todo, 2009). Further, Chile’s total population
is approximately 17.3 million people, of whom 7 million (INE, 2017b) live in the greater
Santiago area. This means that 40% of the country’s voters reside in Santiago. The
issue of decentralization gained traction in April 2014 when President Michelle Bachelet
created a special commission on decentralization (Israel, 2014; Senado, 2014). This
issue is particularly relevant with regards to public housing, as the government spends
approximately 5.6% of its annual budget on this issue (Rodriguez C., 2006). In view of
the government’s interest in decentralization, and considering the significant annual
financial investment in public housing, so dramatically homogenizing public housing
design across the country seems to reflect a wasted opportunity. Rather, building houses
sensitive to their geographical context would yield numerous benefits and would support
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not only the government’s decentralization plan, but also the development of healthier
homes.

The thesis aims to demonstrate the lack of design variation within public housing
construction across Chile’s otherwise varied landscape; this homogenization is closely
connected to sunlight access. The paper also aims to bridge the gap between this lack of
sunlight access and public housing construction projects by providing an assessment
framework visualizing potential shortcoming and connecting the three main stakeholders
in public housing design: residents, developers and the government. By illustrating the
situation and offering all stakeholders a common platform, the sunlight assessment
framework supports the more comprehensive incorporation of sunlight into the design
process. A deeper understanding of the relationships among the built environment,
occupant satisfaction and health could result in more successful planning and design
policies.

The Chilean government’s efforts to provide affordable housing to its low-income
population dates back to 1906 (Hidalgo, 2005; MINVU, 2016a). The law that marks the
start of public housing policy in Chile is the Workers Housing Law of 1906. The law
provided tax incentives for both the developers and owners of new housing (Hidalgo,
2005; Hudson, 1994). The construction of these early housing types grew out of the
government’s emphasis on hygiene and health (Hidalgo, 2005). Ever since the Worker’s
Housing Law of 1906, Chilean politicians espousing a diversity of political orientations
have been working on implementing and reframing laws to mitigate housing shortages
and to aid urban development (Rojas & Greene, 1995). Providing housing for the
country’s growing and urbanizing population has constituted a long race against time.
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The demand for housing has always been greater than the available supply, despite the
incentives for new housing construction. Only in the last decade has Chile finally caught
up with its housing demand. Having met the housing demand, Chile has undergone a
noticeable shift in focus from housing quantity to housing quality, and that issue has
started dominating the public housing discourse in recent years (Rojas & Greene, 1995).

The Workers Housing Law of 1906 remained untouched until 1925 when the need for
affordable housing once again forced the government to act. Following a six-month
countrywide protest for lower rental rates in 1925, during which tenants across the
country refused to pay rent, the Chilean government created a new affordable housing
law. This law created high expectations in the population that the government would play
a more active role in public housing development from that point forward. Whereas
under the Worker’s Housing Law of 1906, the government demolished and eradicated
informal settlements under the banner of improving health conditions, under the
Affordable Housing Law of 1925, the government instead sought to support public
housing construction via incentives and initiatives. Incidentally, continuing the long
history of European influence in Chile (see Chapter 3), in 1928, the Congrès
Internationaux d’Architecture Moderne (CIAM) was founded in France a mere three
years after the Affordable Housing Law of 1925. In 1929, Karl Brünner, an Austrian
engineer and architect, arrived in Chile for his first visit. Brünner was influenced by not
only the ongoing economic crisis in Europe, but also the new ideas emerging across that
continent about urban planning and architecture; the CIAM exemplified that new school
of thought. Brünner, with his modernist spirit, stayed in Chile for two years. During that
period, he worked for the Chilean government and was a faculty member at the
Universidad de Chile in Santiago. During his tenure working for the Chilean government,
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Brünner designed the urban plan for the city of Santiago. Further emphasizing the
massive European influence in Latin American urban planning and architecture,
Fernando Pérez Oyarzun and José Rosas Vera wrote in their book Chilean Modern
Architecture since 1950:
“The same year that Brunner arrived in Chile, the Frenchman Jacques
Lambert visited the country and Le Corbusier made his first trip to Latin
America, including Buenos Aires, Asunción, Montevideo, São Paulo and
ßRio de Janeiro. The Frenchamn Jean Claude Forestier had been
working in Buenos Aires and La Habana, and Alfred Agache was doing
the same in Rio de Janeiro. Werner Hegemann would visit Argentina
during this periods, and a few years later, Maurice Rotival together with
Jacques Lambert would be working in Caracas. Representing different
cultural backgrounds and also different disciplinary positions, the
presence of so many distinguished foreign visitors led to the reproduction
of some of the European tensions around the urban issues in the Latin
American scenario.” (Almandoz Marte, 2002).
In addition, after the CIAM’s foundation in 1928, its next two meeting, in Frankfurt in
1929 and Brussels in 1930, dealt primarily with the problem of affordable housing. At the
CIAM Congress in Frankfurt, entitled “The Minimum Subsistence Dwelling” [Die
Wohnung für das Existenzminimum], the CIAM established that the minimum size of a
house for four to five people should be 40–42m2 (Hidalgo, 2005; E. P. Mumford, 2000).
As usual, this foreign standard was quickly adopted by Chilean legislation and remained
in use until 1980, when the minimum housing area dropped to 24m2. A larger plot of land
(100m2) compensated for this reduction in constructed space. The idea behind this
adjustment was the concept of sites and services, self-help housing or, more recently,
incremental housing, namely, that by providing residents with the minimum housing
infrastructure and connection to public services, they would then further expand their
homes as dictated by their own needs (MINVU, 2016a). In 2012, the law was once again
changed back to the 40–42m2 minimum (E. P. Mumford, 2000).
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Despite its optimistic start, the Affordable Housing Law of 1925 also failed to meet the
country’s housing demand. Several government initiatives and regulations followed in an
attempt to address the housing shortage. After the 1928 earthquake that devastated the
city of Talca, for example, the Chilean government determined that any city with a
population above 20,000 needed a general transformation plan. It was Brünner who was
once again called upon from Santiago, to develop this plan (MINVU, 2016a). The urban
plan designed by Brünner was completed in 1933, although it was not implemented until
1939. Brünner’s plan aimed “to regulate the building in heights, optimize the use of
terrain and allowed sub-division, classify the industrial zone and develop the
administration of highways and parks Plan” (MINVU, 2016a). In 1935, the first Popular
Housing Fund was created, allowing low-income families the possibility of obtaining
home loans. In 1941, a new law authorized the “President of the Republic to acquire
bank loans destined to build popular housing units. With these loans, 6,000 housing
units were built” (MINVU, 2016a). It was not until 1952, however, when the first housing
cadaster took place through the established population census, that a real shift was
produced in Chilean public housing law. Up until 1952, the Chilean census was solely
concerned with documenting and registering the population. In 1952, for the first time the
census also documented the available housing stock. As discussed in previous
chapters, James Scott’s book Seeing Like a State recognizes censuses and cadasters
as a double-edged sword. On the one hand, data collection results in a process of
abstraction, while on the other hand, the simplification of complex information through
such practices helps to isolate relevant data. The 1952 cadaster thus provided direct and
valuable parameters the government could use to assess housing more concretely. The
new records provided by the 1952 cadaster yielded a clearer picture of the housing
deficit in the country and thus impacted future policies. In 1953, the first long-term plan
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for addressing the country’s low-income housing deficit was developed on the basis of
that data, and the Housing Corporation was established. By 1965, there were over six
government agencies in place to address different aspects of public housing
development. In that same year, these organizations consolidated, forming the new
MINVU, the government body still responsible for public housing development today.

The timeline of government involvement in public housing development took a turn in
1970. In that year, the first openly communist president, Salvador Allende, was elected
and took control of the country, forming a socialist government. That government’s
primary intentions were to improve the quality of public housing projects in terms of both
housing itself and the urban layout and to increase public housing construction to end
the deficit (Castells, 1974; Hidalgo, 2005). Despite Allende’s intentions, the complexity of
the political situation was such that a considerable spike took place in the illegal
occupation of private land. These illegal settlements jumped from 21 in 1969 to 215 in
1970 and with some government control went down some, but was still as high as 172 in
1971 (Hidalgo, 2005). How this trend would have progressed is unclear, as Allende was
unable to finish his six-year term because he was overthrown and died in Augusto
Pinochet’s successful military coup on September 11, 1973.

As one might expect, Pinochet’s military dictatorship took a radically different approach
to public housing than that espoused by Allende’s government. Pinochet’s government
was characterized by a strong push towards the open market model and the privatization
of public services. In 1979, the National Policy of Urban Development was established,
the main consequence of which was the idea that “urban land is not a scarce resource,”
which meant that more land was able to be placed for purchase in the open market. This
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principle remained the law until 1986, when urban land was once again seen as a limited
resource and policies adjusted accordingly (Castillo & Hidalgo, 2007; MINVU, 2016a).
The impact on public housing in relation to land use translated into the square meters
that each family was assigned. So, for example, when the constructed square meter
minimum was reduced from 42m2 to 24m2 in 1980, the minimum lot size increased to
100m2. This was not maintained however, and that number would be halved after 1986.
Lot size has a direct impact on the flexibility of sunlight access: A reduction means that
houses are located in closer proximity to one another, thus limiting the number of
window openings a house can potentially have. From 1980 until 2012, the minimum size
of a Chilean housing unit was 24m2. In 2012, however, a new law returned the minimum
to the 40–42m2 proposed by the CIAM in 1929 (Bravo Heitmann, 1996; MINVU, 2012; E.
P. Mumford, 2000; Rocha Pérez, 2005). A space that is 24m2 is quite small, particularly
if housing a family with four to five members.

The 18-year military dictatorship left well-established laws and government agencies to
approach public housing development within a clear neoliberal market system. After the
end of the military dictatorship in 1990, important changes to public housing policies took
place, although these respected the underlying neoliberal market structure. The first
shifts were instigated by the government of Patricio Aylwin, the first democratically
Chilean elected president after the dictatorship. Aylwin’s policies sought to increase
financing options for low-income families, thus extending “the access network to the
housing programs” (MINVU, 2016a). Between 1990 and 2000, public housing programs
underwent a “massive state action, the biggest urban insertion of the housing programs
and the diversifications of the alternatives of housing funding” (MINVU, 2016a). By the
early 2000s, Chile began to successfully close the gap between housing supply and
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demand, and the focus had started to shift towards questions of quality, moving away
from the previous emphasis on quantity. The following diagram illustrates Chilean public
housing development:

Today, public housing projects in Chile are typically constructed by the private sector
with government subsidies. There are several payment methods the Chilean government
uses to provide financing options for different income groups. The government also
incentivizes developers via tax cuts and land subsidies. The public housing projects
examined in this thesis focus on the poorest segment of the Chilean population. For this
population:
“The government contracted programs include the Basic House Program
(BH) that provides finished houses of 42m2 on average at an average
cost of US$ 6,500, and the Progressive Housing Program (PH) that
provides beneficiaries with a fully serviced housing lot and a core house
of approximately 14m2 at an average cost of US$ 4,000 (the core allows
beneficiaries to settle on the lot while they expand it into a full house). The
government contracts out the building of BHs and PHs to private
construction firms and distributes them directly to beneficiaries.” (Rojas &
Greene, 1995).
The payment method for both these programs are represented in the follow table:

Income
US$/Mont
h
0 – 85
86 – 220

Subsidy
Type

US$

%
Progressive Housing
93.0
Basic Housing
61.0

3,700
3,950

Cost to buyers US$
Savings
Loans
250
N.A.
310
2,190

Maximu
m House
Price
US$
3,950
6,450

Table 1: Source: Rojas, E and Greene, M. essay “Reaching the Poor: Lessons from the Chilean Housing
Experience” (Rojas & Greene, 1995).

Between 1990 and 2009, the Chilean government built 1,160,452 public housing units
for over 5 million Chileans. This has helped to alleviate the grave housing shortage in the
country and has shifted the government’s focus towards issues of quality, rather than
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quantity. Today, the Chilean government is beginning to explore possibilities regarding
the development of environmental and sustainable public housing projects. Moreover,
through open calls for competitions, it is seeking to establish higher design standards
(Cociña, 2017; Desconcierto, 2017; Frarías, 2017; MINVU, 2016b).
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Chapter 2. Human Health and Sunlight
“Groundbreaking new research has linked a wide array of disorders that afflict up to two
hundred million Americans to a single common factor – vitamin D deficiency or
insufficiency, the most common medical condition in the world with sometimes
devastating, if not fatal, consequences.” Michael Holick, MD.

The best-known Greek and Roman sun deity is Apollo. Apollo is not only the god of the
sun, but also the god of healing and disease. In Greek and Roman mythology, Apollo
moves the sun across the sky with his chariot, which means that he is responsible for
the cycle of day and night. Thus, Apollo controls health and disease by controlling the
sun. Apollo regulates humans’ circadian rhythm, which is responsible for regulating wake
and sleep cycles. Associating the sun with health and/or disease is reflected not only in
Greek and Roman mythology, but also across the world and throughout history.
Examples of several other relevant myths are the god Endovelicus in Lusiatanian
mythology; the god Nefertem in Egyptian mythology; the gods Alaunus, Grannus and
Sulis in Celtic mythology; and the goddess Beiwe in the Saami tradition. Other common
faculties associated with sun deities are judgment and fertility, both of which are closely
connected to a healthy mind and body. In addition to these deities that directly link the
sun and health, hundreds of other sun deities exist; sun deities have been associated
with almost every culture and every historical period. The sun has therefore been treated
as omnipresent and omnipotent in folklore and traditions, and as this chapter explains,
these traditions are now backed by scientific research demonstrating the sun’s central
role in human health and wellbeing.

Given the rich history of sun deities, we know that for thousands of years, humans have
intuitively been aware of the importance of sunlight for their health and that of the planet.
Since 1916, when Harry Steenbock at the University of Wisconsin found a link between
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a positive calcium balance and sunlight exposure in goats (DeLuca, 2014), this
mythological and religious awareness of the sun’s leading role in health has been
steadily proven and documented by scientists. Today, the molecular process through
which sunlight is absorbed through the skin and metabolized is well understood.
Paralleling these scientific developments highlighting the fundamental role of sunlight in
human health, human beings have dramatically changed their lifestyles, with effects on
their behavior and their relationship with nature and the outdoors. These lifestyle
modifications have been so profound that today, “Vitamin D insufficiency affects almost
50% of the population worldwide. An estimated 1 billion people, across all ethnicities and
age groups, have a vitamin D deficiency” (Nair & Maseeh, 2012).

Despite this biochemical clarity, there are still many unknown questions surrounding the
function and effects of vitamin D. This is particularly true regarding its role in preventing
a plethora of diseases beyond osteoporosis and rickets, which are the most common
signs of vitamin D deficiency. To begin, there are two forms of vitamin D, vitamin D2 and
vitamin D3, both of which can be obtained through diet and supplements. In addition, the
skin, when exposed via the sun to ultraviolet B radiation (UVB) of a wavelength between
290–315nm, can synthesize vitamin D3. Both forms of vitamin D are metabolized the
same way in the body. First, vitamin D is converted into 25-hydroxyvitamin [25-(OH)D] in
the liver, and from there, it travels to the kidneys, where it undergoes another
biochemical change and becomes 1,25-dihydroxyvitamin D [1,25 (OH)2D]. There are,
however, numerous cells that have vitamin D receptors, and many of these can also
convert 25-(OH)D into 1,25 (OH)2D. Hence, vitamin D plays a role in other diseases,
such as those that depend on the “modulation of cell growth, neuromuscular and
immune functions, and reduction of inflammation” (NIH, 2017).
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The first biochemical transformation into 25-(OH)D is what is used to measure the level
of vitamin D in a person’s body. The second biochemical transformation, namely, that
into 1,25 (OH)2D, is the only active form of vitamin D primarily used to increase intestinal
calcium absorption. In addition, 1,25 (OH)2D is a hormone, not a vitamin, which means
that “vitamin D is a prohormone rather than a true vitamin” (Thacher & Clarke, 2011).
Given the limited number of dietary products that contain vitamin D, supplements are
generally required to achieve adequate levels, particularly in regions of low sunlight
exposure. The medical profession has established adequate levels of vitamin D as
follows: ≤ 10ng/mL = deficient, 11–20ng/mL = insufficient and > 20–30ng/mL optimal
(NIH, 2017; Thacher & Clarke, 2011). The most efficient way of obtaining vitamin D is
through skin synthesis, although again, there are many variables that affect a person’s
ability to synthesize vitamin D through the skin, such as age, skin pigmentation and
weight (Hilger et al., 2014; Michael F. Holick et al., 2011; Thacher & Clarke, 2011).

Vitamin-D Levels
≤ 10ng/mL = Deficient
11 - 20ng/mL = Insufficient
> 20 - 30ng/mL Optimal
Table 2: Vitamin D levels source: (NIH, 2017; Thacher & Clarke, 2011)
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Fitzpatrick Skin Epidermal Melanin Scale:

Diagram 1: Fitzpatrick scale diagram from source: (D'Orazio, 2013)	
  

A biological understanding of vitamin D metabolism helps us to more clearly see one of
the ways in which sunlight benefits human health. Sunlight’s health benefits, however,
cannot be reduced to vitamin D synthesis alone. There are countless ways in which
sunlight influences human beings, such as the way it affects a person’s mood through
seasonal affective disorder and several other psychological effects that are less
understood. Sunlight possesses an ephemeral quality and is constantly changing, a
factor that seems to bring psychological benefits, which in turn seem to translate into
physical benefits. What we do know is that all life forms, whether directly or indirectly,
require sunlight to survive and that the earth and all life forms on it have evolved in a
direct relationship with the sun.

In human beings, the two most common functions of sunlight are the regulation of
circadian rhythms (the sleep-wake cycle) and the production of the hormone vitamin D.
While the circadian rhythm is regulated exclusively by the eye and is in turn responsible
for controlling many physiological and psychological mechanisms (Lockley, Arendt, &
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Skene, 2007), vitamin D levels depend on the skin’s absorption of sunlight or the
consumption of dietary supplements. Both the circadian clock and vitamin D absorption
require periodic access to sunlight for adequate intake and functional regulation, and
both a long-term lack of sunlight and excessive exposure to sunlight can have
detrimental health effects. Over the course of time, an individual needs a balanced
exposure to sunlight to minimize the effects of under- or overexposure. As regards the
extent to which we are able to develop a balanced relationship with sunlight, the built
environment plays a central role. In many urban areas, the imbalance is heavily
weighted towards underexposure (Almanza, Jerrett, Dunton, Seto, & Ann Pentz, 2012;
Bosomworth, 2011; Carrington, 2016; Cohen, 2017; Wakayo, Belachew, Vatanparast, &
Whiting, 2015; Zhou et al., 2017). This imbalance is further emphasized by people’s
lifestyles and behaviors, and those elements are particularly critical during early
childhood and old age (Fisher-Maltese, 2016; Garrick, 2009; Kiewra & Veselack, 2016;
Merrick & Braus, 2013).

The last decade has seen an increased interest in the effects of sunlight on health
(Thacher & Clarke, 2011). This is not simply due to the realization that the effects of
vitamin D and sunlight on human health extend far beyond bone health and calcium
absorption, nor is it the result of the vitamin D deficiency “pandemic” (Nair & Maseeh,
2012). Rather, this “pandemic” is a reflection of the new relationship human beings have
developed with their environment. This new mode of human-environment interaction has
its origins in early industrialization and the progressive separation of human beings from
their natural environment. This rift is discussed in greater detail in the historical analysis
in Chapter 3, but a number of the causes and effects are useful to review here.
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Chile’s geographical position is unique as regards studying the impact of vitamin D on
health because it spans an impressive 39° between 17° South and 56° South. Hence,
solar radiation is much higher in the north than in the south. In addition, until very
recently, Chile was home to a relatively homogenous population, particularly regarding
skin pigmentation. The vast majority of the population had type IV skin pigmentation, as
measured using the Fitzpatrick scale (I = the fairest skin pigmentation to VI = the darkest
skin pigmentation). As noted previously, skin pigmentation directly impacts a person’s
rate of vitamin D uptake through the skin. This section seeks to establish current levels
of vitamin D deficiency in Chile and employs two approaches to that end: (1) a thorough
review of Chilean vitamin D studies and (2) a review of studies examining global vitamin
D deficiency based on geographical and climactic conditions. Using worldwide studies is
valid given that vitamin D is directly related to sunlight exposure. We know that there are
fewer cases of vitamin D deficiency towards the equator and that vitamin D deficiency
rates increase with the distance from the equator. In addition, using worldwide studies
was necessary given the lack of research on sunlight-specific diseases in Chile. The aim
is to establish a clear picture of the current state of vitamin D deficiency in Chile through
both specific studies and global comparisons.

The Literature on Vitamin D

	
  
Worldwide, there has been an alarming increase in vitamin D deficiency and the
associated health consequences (Angurana & Mahajan, 2015; Bosomworth, 2011; M.
Holick, 2010; M. F. Holick, 2010; Rajakumar, Greenspan, Thomas, & Holick, 2007;
Richter et al., 2014; Thacher & Clarke, 2011; Wacker & Holick, 2013). The most
common diseases linked to vitamin D are rickets in infants and osteomalacia in the
elderly, but the role of vitamin D extends to countless other diseases, such as
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cardiovascular disease, diabetes, obesity, certain cancers, and depression (Acevedo,
2016; Balcells et al., 2017; Cediel, Corvalan, Aguirre, de Romana, & Uauy, 2016; M.
Holick, 2010; Michael F Holick, 2004; S. Judd & Tangpricha, 2008; Vanlint, 2013).

While much research still needs to be conducted across the world on vitamin D to fully
understand the health implications, it is important to be aware of the marked difference
between the number of studies carried out in the Northern Hemisphere versus the
Southern Hemisphere. Because there is not a robust body of research specific to Chile, I
also employed global studies on vitamin D trends that are undoubtedly also reflected in
Chile. For example, given that vitamin D is directly related to sunlight, important studies
have related geography, latitude, season, time of day, sunscreen and other factors to
vitamin D levels. Dr. Michael F. Holick, one the world’s preeminent authorities on vitamin
D and the author of hundreds of articles on the subject, published an article with Dr.
Matthias Wacker titled “Sunlight and Vitamin D: A global perspective for health” (Wacker
& Holick, 2013). This article gathers information from several worldwide studies on
vitamin D. Of particular interest for this thesis is the establishment that the sun’s zenith
angle plays a crucial role in a person’s ability to synthesize vitamin D through the skin.
This means that during early morning and late afternoon, the angle becomes too acute
to allow for sufficient absorption of sunlight by the skin to produce vitamin D. The angle
likewise becomes more acute the further one moves from the equator. The article states
that “This is the explanation for why during the winter when living above and below
approximately 33° latitude very little if any vitamin D3 can be produced in the skin from
sun exposure” (Wacker & Holick, 2013). Of the seven cities visited during the fieldwork
phase of this project (see Chapter 5 & 6), only Arica (18.5° South) is below the 33° cutoff
point. Limache and Olmué are at 33° South, while Santiago is located at 33.5° South,
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Temuco at 38.7° South, Puerto Montt at 41.5° South and Punta Arenas at 53° South.
This means that in regions below 33° South, access to sunlight is unattainable through
skin exposure to sunlight due to the reduced sun angle, for at least six months of the
year. This also means that we should see a progressive latitude-related decline in health
associated with sunlight underexposure and vitamin D deficiency as we move from the
northernmost cities to the southernmost ones. As vitamin D studies have demonstrated,
this is clearly the case.

Here, it should be again highlighted that the sun’s UVB rays are what trigger vitamin D
synthesis in the skin. Even at the equator, 99% of UVB rays are captured by the ozone
layer and do not reach the earth’s surface, meaning that only 1% of those rays are
available for skin absorption. This 1% figure is, of course, progressively lower at higher
latitudes (Wacker & Holick, 2013).

Examining diseases linked to vitamin D deficiency, their association with latitude and,
where possible, research specific to the Chilean population illustrates that vitamin D
deficiency and related health conditions are indeed widespread in that country. A wellknown association exists between vitamin D deficiency and obesity; this correlation,
however, is not straightforward. What is known is that being overweight or obese slows
one’s metabolism of vitamin D. There have been many studies that have analyzed the
relationship between obesity and vitamin D deficiency (Ahern et al., 2014; Blum et al.,
2008; Earthman, Beckman, Masodkar, & Sibley, 2012; Vanlint, 2013). In Chile, much of
the focus on vitamin D deficiency has been on Punta Arenas due to the assumption that
the effects will be the most severe due to the location. A research study selected 108
children from a public school in Punta Arenas based on their parents’ or guardians’
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willingness to participate (inclusion was not based on health or the children’s weight).
The children that participated in the study were between the ages of 8 and 10 years old,
and the researchers drew blood samples to measure each participant’s vitamin D level
and body mass index (BMI). The study established that the Magellan’s Region, of which
Punta Arenas is the capital, has the highest percentage of overweight and obese
children in the country, with “the prevalence of excess weight of ninth graders in the
Magellan’s region being 48.5% vs. 43.6% on a national level” (Karin Brinkmann, 2015)
Of the 108 children, 46% were overweight, and 15% were obese (Karin Brinkmann,
2015). Since vitamin D is stored in adipose tissue, weight affects vitamin D levels. It is
not clear, however, whether it is a low level of vitamin D that increases the risk of weight
gain or whether it is extra weight that lowers the level of vitamin D in the body. What is
known is that excess weight is directly correlated with low vitamin D levels. Dr.
Vimaleswaran et al. published a research study that supported these findings. The study
evaluated more than 40,000 participants with 12 BMI genetic markers in the form of
single nucleotide polymorphism (SNP). This study found that “each 1kg/m2 higher BMI
was associated with 1.15% lower 25(OH)D” (Vimaleswaran et al., 2013). For the children
from Punta Arenas who participated in the study, the “mean concentration of 25(OH)D
was 10.9 ng/ml with a range between 4.3 – 28.4ng/ml” (Karin Brinkmann, 2015). The
authors also observed that “deficiency of 25(OH)D (<20 ng/ml) was of 96.3% of children
and insufficiency (20 – 29 ng/ml) in 3.7%...severe deficiency (<12 ng/ml) was found in
62% of children” (Karin Brinkmann, 2015). Thus, these studies demonstrate that health
concerns related to both vitamin D deficiency and excess weight are critical in Punta
Arenas. These conditions have a strong connection to access to sunlight and the
outdoors. Punta Arenas is therefore the city where a carefully and consciously designed
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built environment is the most critical. Designs should seek to deepen people’s
relationship to the outdoors and to support access to sunlight.

Given that the effects of vitamin D are so complex, the question arises of whether the
higher obesity rates at lower latitudes are due to the fact that the weather progressively
inhibits physical activity as one moves south. Or, is it that less exposure to sunlight is the
cause of both obesity and vitamin D deficiency? Is it the fact that spending less time
outdoors has been associated with lower physical activity levels? There are clearly many
factors that must be considered as regards the association among obesity, vitamin D
and sunlight exposure. This complexity requires further research, but inasmuch as the
built environment can facilitate outdoor activity and exposure to sunlight, it seems clear
that carefully designed housing and urban environments would greatly benefit both
inhabitants and the country as a whole by reducing the burden on the healthcare system.

A recent study conducted at John Hopkins University further complicates the situation
(Makanae et al., 2015). The investigators found a direct correlation between higher
vitamin D levels and resistance exercises (e.g., weightlifting), in which the muscles
encounter some sort of strong resistance. The study was conducted using laboratory
rats, and resistance exercises seemed to increase the number of vitamin D receptors
(VDRs) in the rats’ muscles. This means that being outside and having access to
sunlight are not the only way to increase vitamin D levels; rather, exercise may result in
more VDRs, permitting higher quantities of vitamin D to be synthesized during sunlight
exposure. Certain muscle tissues, including the heart, are rich in VDRs. Hence, muscle
tissues such as the heart benefit more from vitamin D than do muscle tissues with fewer

	
  

44	
  
	
  

VDRs. This also means, however, that the heart is more dependent on adequate
amounts of vitamin D for healthy functioning than are other organs with fewer VDRs.

The fact that the heart is rich in VDRs and that the leading cause of death worldwide is
presently cardiovascular disease makes obtaining and maintaining proper levels of
vitamin D particularly relevant. This also holds true in Chile; Ministry of Health statistics
from 2015 demonstrate that 27.1% of deaths in Chile were due to cardiovascular
disease, making it also the leading cause of death for Chileans. Independent of the
correlation between latitude and the prevalence of cardiovascular disease, another factor
that plays an important role in preventing cardiovascular disease and increasing vitamin
D intake is exercise, which is in turn inversely associated with obesity (Chin et al., 2017;
Chomistek, 2011; Medicine, 2017; Meems et al., 2015). Having access to the outdoors is
also critical as regards cardiovascular disease prevention. According to the Ministry of
Health, the second most common cause of death in Chile was cancer, which accounted
for 25.8% of deaths in the country (MINSAL, 2015). As many cancers are also linked to
vitamin D deficiency, inadequate vitamin D levels play a role in over 50% of deaths in
Chile. This is not to say that vitamin D deficiency necessarily causes these diseases, but
simply that it plays a vital role in disease development, management and prevention.

Hundreds of studies conducted in the Northern Hemisphere have directly linked vitamin
D deficiency to both cardiovascular diseases and different types of cancer. These
connections have been established by studies employing a range of designs; methods
have spanned regression analyses of large cohorts to approaches focusing on the
molecular level. In these links, the correlation among latitude, the incidence of vitamin D
deficiency and certain diseases has been pronounced. While very few such studies have
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been completed in Chile, global data and the few studies conducted in Chile suggest
there is strong comparative association to be made that confirms and emphasizes this
latitudinal relationship (Chin, et al., 2017; S. Judd & Tangpricha, 2008; Ministerio de
Salud, 2017). While additional local studies are necessary, there is a definite mirroring of
health conditions and vitamin D deficiency prevalence once the 33° latitude is increased
either to the north or south (Council, 2017; Hilger, et al., 2014; Lips et al., 2006; Moyer &
Force, 2014; Norman & Powell, 2014).

From what has been discussed so far, we know that exercise seems to play an essential
role in vitamin D regulation, and thus, in a person’s overall health. Resistance exercises
can help increase the number of VDRs in an organ, enabling that organ to more easily
absorb and synthesize vitamin D through sunlight exposure. Research on cardiovascular
diseases has likewise pointed to the significant interdependence of exercise, vitamin D
levels and cardiovascular disease. More specifically, more exercise supports higher
vitamin D levels and thus lowers the cardiovascular disease risk. As we know, the built
environment plays a vital role in a person’s ability to exercise. The built environment is
not a determining factor in a person’s exercise routine, as, for example, thousands of
exercise machines sit unused in many households. That said, the built environment does
contribute to determining whether an individual at least has the space to exercise
indoors or outdoors and the incentive to do so. Specifically, the built environment is
critical when creating spaces that facilitate exercise and experiences in the outdoors,
such as through green areas, parks, safety, security and privacy. Through its ability to
influence indoor-outdoor interaction, the built environment directly affects a person’s
health and ability to absorb vitamin D from sunlight.
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Although no site-specific studies have centered on cardiovascular disease and vitamin D
in Chile, global research has provided enough proof of the correlation for the Chilean
Ministry of Health to begin to addressing the problem directly (Ministerio de Salud,
2017). We can only hope that new studies focused on Chile will soon begin to fill the gap
regarding the relationship between vitamin D and cardiovascular disease. Other diseasespecific studies have, however, begun to emerge. One such study, for example,
considered the incidence rate of anaphylaxis along Chile’s latitude gradients (HoyosBachiloglu, et al., 2012). This analysis concluded that given the progressively higher
rates of anaphylaxis hospitalization as one moves from north to south in Chile, vitamin D
and sunlight exposure do indeed seem to play a role in the incidence of these allergic
reactions. A similar study further explored the relationship among sunlight exposure,
latitude and the incidence of tuberculosis. That study also concluded that vitamin D likely
plays a role in the regional prevalence of tuberculosis, as incidence rates varied in a
predictable manner according to the latitude (Balcells, et al., 2017).

The evidence connecting latitude and vitamin D levels is convincing, but the complexity
of both diseases and vitamin D absorption makes for some puzzling findings. For
example, a study conducted in Arica in Northern Chile illustrates the paradoxical
relationship between overexposure to sunlight and underexposure to sunlight. The study,
conducted by Miguel Rivas et al., investigated the increase in skin cancer in the AricaParinacota region between 2000 and 2006, and it compared the skin cancer with the
high incidence of vitamin D deficiency. The article differentiates between non-melanoma
skin cancer (NMSC) and melanoma skin cancer (MSC). The authors suggested that
inadequate exposure to sunlight might have indeed been the cause of the increase in
NMSC in Arica, but reported that the same could not be said for MSC (Rivas, et al.,
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2015; Rivas, et al., 2017). These findings mean that individuals must avoid both
excessive sun exposure, which can cause MSC, as well as insufficient sun exposure,
which can cause NMSC. There are other factors that might have influenced the results of
this study, such as the ozone layer depletion right above Chile located to the south, but
affecting the country as a whole that allows greater amounts of all sunlight rays to reach
the earth’s surface. Studies such as the ones cited above have only stressed the
importance of conducting more local research to better understand the role that vitamin
D plays in diseases such as cancer.

On the other hand, the first study examining the association between vitamin D
deficiency and breast cancer in Chile, which was published in 2016 by Acevedo et al.,
further validated global research findings on the relationship between vitamin D and
disease—and more specifically, between vitamin D deficiency and breast cancer
(Acevedo, 2016). This study did not investigate cancer incidence along latitudinal lines,
but as with other studies conducted in the Northern Hemisphere, it did use the high
prevalence of breast cancer at higher latitudes to assume a correlation between vitamin
D deficiency and breast cancer. The study therefore started from the premise that this
latitudinal correlation exists and went on to demonstrate the low levels of vitamin D
within the study cohort. The analysis was conducted at the Universidad Católica in
Santiago, but the article does not make clear whether all the patients were from Santiago
or whether individuals from other latitudinal locations were also represented. The authors
concluded that there is a strong relationship between vitamin D deficiency and breast
cancer, noting that only 7% of the patients possessed adequate levels of vitamin D.
Furthermore, the study also established a strong correlation between vitamin D levels
and both the age and BMI of the patient. In other words, the first breast cancer study
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exploring the relationship between vitamin D and that disease not only found a strong
correlation between the two, but also highlighted again the importance of obesity in
vitamin D deficiency.

Cancer is a complex disease, and considerable further research is needed to fully
understood its complex relationship to vitamin D. There are other health conditions,
however, that have been studied in Chile somewhat more vigorously in connection to
vitamin D deficiency. One such disease is osteoporosis, a health condition associated
with the weakening of the bones, making them more prone to breaking. Osteoporosis
affects a large number of individuals around the world, affecting as many as 200 million
women worldwide. In addition, osteoporosis affects more women than men, and it is
more prevalent in older persons (IOF, 2012, 2017; McGuirk, 2011). Given that vitamin D
is responsible for calcium production, adequate levels of vitamin D are vital for
preventing osteoporosis. Chile, with its growing geriatric population (a 1.4% annual
growth rate since the late 1990s), has been analyzing the health and economic impact of
that shift (Lamas, 2000). A study conducted by Dinamarca Montecinos et al. revealed
that preventative treatment for osteoporosis is not commonly sought in Chile. This study
looked at hospitalization for hip fracture, a condition that affects as many as 2% of the
female population over 50 years old and 6.2% of the female population over 75 years of
age. These hospitalization numbers seem even more troubling if one takes into account
that as many as 24% of the patients with a hip fracture die within a year of their
hospitalization (Dinamarca Montecinos, 2015). Osteoporosis is a health condition where
the bone mass is reduced making bones weaker. One of the main preventable
conditions of hip fractures is osteoporosis, which, as the study highlighted, was present
in 84% of the patients studied. Nevertheless, “only 5% were receiving treatment” for
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osteoporosis. Osteoporosis treatment means the regular consumption of vitamin D
supplements, particularly for people who are not independently mobile, as well as the
regular monitoring of vitamin D levels by the medical profession. Another survey by the
International Osteoporosis Foundation confirmed these high numbers in Chile, stating
that 90% of hip fracture patients were neither diagnosed with osteoporosis nor treated
for it (IOF, 2012). As has been mentioned previously, absorption of vitamin D is
dependent on multiple conditions; latitude is a key factor, and the age of the population
is another. As we age, our skin synthesizes vitamin D from the sun at a slower rate,
making it harder for older people to absorb enough sunlight to maintain healthy levels of
vitamin D in their systems. As another Chilean study on hip fracture and osteoporosis
has reported, the incidence range of vitamin D deficiency in the geriatric population is
exceedingly high, varying between 40% and 100% (Schweitzer et al., 2016). Due to
these high rates, it seems evident that increased vitamin D levels in the aging population
would have tremendous health benefits, preventing hip fracture and multiple other health
conditions associated with vitamin D deficiency and affecting the elderly.

All these complexities add to the fascinating nature of vitamin D and the way in which
humans have evolved over millennia in a close relationship with the outdoors. As noted
above, that relationship has recently been greatly altered by industrialization, the built
environment and lifestyle changes. Scientific data suggest that both the elderly
population, through health conditions such as osteoporosis, and the younger population,
through obesity, anaphylaxis and poor nutrition, are at the highest risk of vitamin D
deficiency and its health consequences. In children, a lack of vitamin D has also been
demonstrated to have consequences that continue into adulthood, influencing an
individual’s level of productivity, learning ability and even success in life. Efforts aimed at

	
  

50	
  
	
  

encouraging a deeper relationship with the outdoors and access to sunlight, the best
way of ensuring adequate vitamin D levels, seem imperative. In terms of strengthening
our relationship with the outdoors, the built environment plays a fundamental role. Given
the complexity of vitamin D absorption, lifestyle changes, geography and the built
environment are only a handful of the many factors that require consideration, but
consider them we must if the vitamin D deficiency health crisis is to be resolved. Sunlight
access and health conscious design is about not only providing access to the outdoors,
but also ensuring a safe environment in both private and public spaces, creating urban
conditions that facilitate access to parks and green areas, and developing spaces that
engage users and promote social exchange.

Given that the built environment affects our access to sunlight, the research question
posed by this thesis appears particularly relevant at present. As noted previously, this
thesis explores how public housing construction in Chile, which accounts for almost onethird of all housing built in the country over the last 30 years, can support humans in
accessing sunlight to decrease the health burden associated with the lack of a
relationship with the outdoors. Apollo and the hundreds of other sun deities have been
replaced by a clear scientific understanding of the link between health and the sun. Our
previously sacred but scientifically lacking relationship with the sun and its health
benefits has been replaced with an intellectually abstract but scientifically clear
understanding of how the sun affects our health. The transition from intuitive knowledge
to concrete knowledge has also been mirrored in how we have constructed our built
environment, and even how we raise our children, which has shifted towards a more
efficient and abstract manner. We are spending increasing amounts of time indoors, and
even from a young age, children are disconnected from outdoor play and knowledge to
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the point that even the Oxford Junior Dictionary has eliminated words associated with
nature and the outdoors due to their lack of relevance for children today (Dvorsky, 2015;
Hintzen, 2015; Roberts, 2016; SnowBrains, 2017). This thesis aims to highlight some of
these transformations to reassess the methods and frameworks that the design
profession employs to incorporate the natural environment, and particularly sunlight, into
public housing projects in Chile.

Sunlight has a complex relationship with our health and wellbeing (M. Holick, 2010; Ning
et al., 2015; Reichrath, 2008). Unlike other environmental factors, which have more
immediate effects on health, suboptimal levels of sunlight are associated with a
prolonged process of deteriorating health. This slow cumulative health decline causes
sunlight to be easily ignored as a health risk factor, with grave, and oftentimes
irreversible, consequences. Both a long-term lack of sunlight and excessive exposure to
sunlight can have negative effects on health. A lack of sunlight reduces the production of
vitamin D, which is vital for bone health and connected to almost every organ in the
human body (Au, Harris, Dwyer, Jacques, & Sacheck, 2014; Michael F. Holick, 2017;
Nair & Maseeh, 2012; Ning, et al., 2015; Webb, Kline, & Holick, 1988). An inadequate
amount of sunlight—and thus, vitamin D—has been shown to cause rickets in children
and osteoporosis in senior citizens (Afrand & Modaresi, 2014; Bose et al., 2013; M.
Holick, 2010; J. Judd, 2013; Korchia et al., 2013). An excess of sunlight, on the other
hand, is responsible for cancers such as melanomas. Over the course of time, an
individual must ensure a balanced exposure to sunlight to minimize the effects of underor overexposure. As regards the extent to which we are able to develop such a balanced
relationship, the built environment plays a central role. The built environment in both
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rural and urban areas, coupled with people’s lifestyles and behaviors, results in an
imbalance heavily slanted towards underexposure.

How the built environment affects our health is currently being actively researched.
Some relationships are more obvious than others; for example, obesity and the way in
which an area facilitates walking (e.g., through sidewalks and proximity to amenities) are
clearly correlated. Other such examples include the relationships between mental health
and access to green outdoor space, safety and street lighting, urban agriculture and
hunger (Almanza, et al., 2012; Halpern, 1995). In contrast, the links between access to
sunlight and the built environment can be subtler, and therefore, harder to identify and
more challenging to understand. Some studies have demonstrated a direct relationship
among sunlight, the built environment and health (e.g., speedier patient recovery times
in the sunnier wing of a hospital; (Ulrich, 1984; Vallianou et al., 2012), but for the most
part, the vital importance of sunlight in terms of our wellbeing is easy to overlook.

An increasing number of analyses linking, for example, obesity and a neighborhood’s
walkability are demonstrating that the more car dependent a neighborhood is, the more
obese its population tends to be (Speck, 2012). The underlying principle is that exercise
in the form of walking burns fat and helps a person stay fit. A more thorough
understanding of the link between walking and health, however, would necessarily have
to include the established connection between a lack of sunlight and obesity. Due to the
nature of his or her commute, a walker has more access to sunlight than someone
driving a car. A walker therefore benefits from not only the physical exercise but also the
opportunity to metabolize sunlight to produce the vitamin D so vital for human health.
Similarly, the central role of sunlight is often ignored in the context of, for instance,
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mental health and green spaces, the link between windows with a view and productivity
(Boyce, 2003; Bruce & Folk, 2004; Marcus & Sachs, 2013; Simson & Straus, 1998), and
the connection between urban agriculture and hunger. These health conditions have a
complex relationship with the built environment, but sunlight is often a silent yet central
factor in supporting health (Chiras, 2002; Richard Hobday, 2006; Lam, 1986; Phillips &
Gardner, 2004).

There is therefore a complex relationship that is only now beginning to be understood
between sunlight and human health; that link is rich in subtleties and resists
simplification. While it can be highly useful, the current tendency to try to reduce this
complexity to easily measurable conditions (i.e., vitamin D levels or sunlight exposure
time) also fails to grasp the nuances of this relationship (Scott, 1998). This incomplete
perception stems from the application of general rules without an understanding of local
conditions; that approach has grave consequences when used to establish urban
planning policies, design guidelines and health recommendations. This thesis thus aims
to draw on the quantifiable health benefits of sunlight while simultaneously stressing the
site-specific qualitative benefits of sunlight.

	
  

54	
  
	
  

Chapter 3. A Historical Analysis of the Health Consequences of Sunlight Use in
Urban Design and Architecture
¨Sunlight is life.” Interviewee #1

When I first started examining the historical background of sunlight use in public
housing, I expected to find that historical lessons had largely gone unheeded. I made
this assumption based on the problematic state of so many public housing projects being
constructed today, particularly as concerns sunlight use and health. As I continued to
study this field, however, the information seemed to point in the exact opposite direction,
suggesting that we have indeed absorbed much from history regarding sunlight in public
housing. What we have learned, however, is completely unexpected. We have not
learned to avoid past errors, but rather to no longer consider those past mistakes as
errors at all. The rest of this chapter provides further clarification regarding this point, and
in the process, it develops a well-defined historical outline for understanding health
issues in the context of sunlight use in Chilean public housing design over the past 30
years. This chapter is divided into three chronologically distinct subsections:
1. Rebellions protesting poor physical conditions (the mid-nineteenth century to
approximately 1848)
2. Utopia/dystopia, technology versus nature and the emotional rise of Le Corbusier and
high modernism (from approximately 1875 to 1925)
3. Rebellions protesting cultural hegemony: the intellectual struggle (from approximately
1925 to 1989)

The historical outline starts in the early to mid-nineteenth century, considering the
industrial revolution in Europe and the ways in which that developmental process
dramatically influenced its counterpart in Chile. Despite its many positive achievements,
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industrialization was—and continues to be—a shock to human and environmental
health, starting with the well-documented appalling living conditions in early tenement
homes in Britain (Friedrich Engels, 1926; Foucault, 1973, 1995). In this chapter, the midcentury revolts that flourished across Europe are explored in detail, as are the
government policies and design measures implemented in response. Why did these
challenging and unhygienic living conditions emerge in the first place? How, and in what
ways, were they successfully addressed? Scott’s book Seeing Like a State is particularly
useful in trying to answer these questions. That book illustrates the progressive
mechanism of control and surveillance that the state developed and that greatly
influenced processes linked to industrialization, planning and uniform housing
construction. Scott has argued that standardized measurement, population censuses
and land cadasters have resulted in a process of abstraction that necessarily flattens
individual complexity for the purpose of legibility (Scott, 1998). As a consequence,
individuals and specific site conditions take a back seat within the design process.
Thanks to technological developments, housing design began to standardize human
comfort and replace a dependency on the environment with alternative means of
heating, cooling, lighting and ventilating spaces (Corbusier, 1946; Doxiadis, 1970;
Gorman, 2001; Scott, 1998).

As these standardization processes progressed, the turn of the twentieth century was
marked by an upsurge in the number of utopian proposals. Both the many social revolts
and the plethora of utopian proposals reflect an active, engaged and determined
population either supporting or opposing current conditions. As the first half of the
twentieth century continued to bring a staggering amount of technological changes, the
process of abstraction also continued. In the same way that the mid-nineteenth century
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saw an uptick in public protests against poor physical living conditions, the mid-twentieth
century saw an increase in public demonstrations, this time as a result of the perceived
stupor and “imbecility” into which the general population was sinking due to the
introduction of mass media (Debord, 1983; Harrison & Wood, 2003). The awareness of
this mass stupor primarily emerged from Marxist thought and was clearly expressed at
the turn of the twentieth century in Antoni Gramsci’s analysis of cultural hegemony.
Gramsci’s argument was that a small ruling class (the bourgeoisie) is able to control the
larger population (the proletariat) by manipulating the cultural discourse so that the latter
adopts the needs and worldview of the former as its own (Bates, 1975; Gramsci, 1971).
This cultural hegemony was chiefly responsible for the political disengagement suffered
by the general population (Debord, 1994; Harrison & Wood, 2003). The subsequent
explosive introduction of television sets to the market in the 1950s, coupled with the
global expansion of social media networks over the last 30 years, has dramatically
changed social dynamics. The vast global reach of the Internet has in many ways
supported Gramsci’s notion of cultural control and hegemony. Viewed from a global
perspective, Gramsci’s cultural hegemony represents cultural imperialism. The process
of abstraction that Scott described as opposed to perceiving people as individuals—in
other words, viewing the general public in terms of quantifiable figures—cements
Gramsci’s and Debord’s concerns, as does a certain type of social indoctrination carried
out through mass media technologies. In turn, these concerns have significantly
facilitated what Ian Nairn coined “Subtopia” in his 1955 article “Outrage for the
Architectural Review.” Nairn devised the term to describe large suburban developments
comprised of dull-looking identical houses (Nairn, 1955).
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The revolts of mid-nineteenth century focused on the physical environment and were a
rejection of poor living conditions. The revolts of the mid-twentieth century, on the other
hand, had a cultural element. As Debord and Gramsci wrote, what was at stake was the
social value of culture. The emerging characteristics were leading to the social
acceptance of cultural standardization. That cultural standardization affected every
aspect of human life, including the development of the built environment, and in turn
reduced the number of site-specific building typologies. With that shift, sunlight was
relegated to a secondary position in the development process.

As later sections of this chapter explore, the influence of the two European revolts of
1848 and 1968 were directly mirrored in Chile and gave the Chilean public housing
typology its backbone. This building typology emerged from the siteless design of high
modernism. It is ironic that high modernism—a movement that was deeply interested in
finding new solutions for healthier living, integrating the possibilities offered by emerging
technologies into design—ultimately became a global symbol of what are considered
unhealthy living spaces (Banham, 1960; Buck-Morss, 2000). Worldwide, today’s public
housing projects owe much of their DNA to high modernism (Forray, 2011; Lejeune,
2005). Public housing projects in Chile are no exception and demonstrate clear evidence
of this lineage (Aguirre González, 2004; Forray, 2011). The consequences of this
ancestry have proven problematic both ideologically and aesthetically (Hall, 1988; Overy,
2007).

Accompanying high modernist technological development and aesthetics, a number of
medical, scientific and political advances in the twentieth century widened the gap
between the abstract noumenon approach to problem solving and the more concrete,

	
  

58	
  
	
  

phenomenological and site-specific approach used earlier (Artenstein, 2010; Bodanis,
2005; French, 2017; Markel, 2005). As a consequence, the production of public housing
via the model employed in Chile over the last 30 years has seemed to follow global
public housing development trends; the statistics suggest such projects have been a
brilliant success, but by enlarge an abominable production of space (Angelo &
Wachsmuth, 2015; Brenner & Schmid, 2014; Debord, 1983; Harrison & Wood, 2003;
Lefebvre, 1991; Massey, 2005). This abstraction of production modes has in turn
severed the relationship between the subject (person) and the object (housing), and that
disconnect is largely responsible for the unhealthy character of public housing projects.
The supporting evidence includes the fact that with the exception of minor material
differences, public housing in Chile is uniform in terms of window size, grid orientation
and general layout. This is the case despite the tremendous variety in geography and
climate, which demands equally varied housing construction and layout models. The
main objectives of this chapter are to identify the origins of the ubiquitous Chilean public
housing project model, to determine the consequences of this lineage and to put forward
theoretical grounds for constructing a design assessment framework for addressing the
health costs of this design typology, specifically in the context of inhabitants’ access to
sunlight.

1. Revolutions Protesting Poor Physical Conditions
“…the concept of utopia is not a Hellenic speculative fantasy, but a derivation from an
historic event: that indeed the first utopia was the city itself.” (L. Mumford, 1965) Lewis
Mumford
This section explores the developments between 1848 and the beginning of the
twentieth century. It proposes that the negative reactions during this period to the poor
living conditions in newly industrialized cities prompted new laws that encouraged better
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hygiene and sanitation measures. These laws were likewise due to scientific
developments, such as Louis Pasteur’s germ theory of disease, John Snow’s
epidemiological study of cholera transmission and Joseph Bazalgette’s massive
infrastructural projects in the domain of sewage and waste removal. These
developments, coupled with the abstraction process described in Seeing Like a State,
resulted in a top-down development approach being applied in every industrializing city
in Europe at the time. This top-down approach was also reproduced in Chile during this
period. This model is best exemplified by Georges-Eugène Haussmann’s Paris
redevelopment plan. This section establishes that late-nineteenth century Europe was
the birthplace of many elements that would evolve into the abstract, top-down
development approach employed by Chilean public housing projects beginning in
approximately 1989. 1848 thus also marks a turning point in humans’ relationship with
their natural environment, one that requires distancing from, and control over, nature and
that thus also affects human relationships and access to sunlight.

Given the focus of this thesis, it is at least slightly ironic that the industrial revolution
started soon after Luis XIV, the Sun King, died in 1715. As a matter of fact, it was in
1712 that Thomas Newcomb invented the steam engine, an invention that would
completely transform production and give birth to industrialization, even though it would
not be broadly used until after the second half of the eighteenth century.

Since industrialization began in Britain in the mid-eighteenth century, its steady
worldwide spread has paved the way for much that is considered standard acceptable
practice in public housing development today. The need to meet the housing demands of
the growing urban population has constituted a general challenge for industrializing
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countries. As they have grown, industrial centers have needed to consider both
substantial site variations and the need to consistently address housing shortages. The
question then arises of whether the globalization of information can reduce the frequency
of these recurring mistakes or whether these errors are simply an unavoidable part of the
learning process. The answer seems to lie somewhere between these two poles. For
example, during initial industrialization, housing shortages are usually difficult to predict.
Forecasting housing demand is a speculative task at best, and figures depend on an
unknown amount of migration within a complex network of industrial growth. The
assumed default pattern is that housing demand emerges first, with the market then
trying to meet that demand. This, however, is not always the case, as the example of
early industrializing Japan reveals. During the second half of the nineteenth century,
after U.S. Commodore Matthew Calbraith Perry pressured Japan in 1854, it opened its
doors to trade with the US and other Western nations. In Japan, rural to urban migration
occurred on a temporary basis, thus greatly reducing—at least initially—housing
pressure. In Japan, young single workers were the most likely to migrate to industrial
centers on a temporary basis. These migrants leased rooms, often provided by the same
factory that employed them, for a season and then returned to their permanent homes in
rural areas. Housing requirements for a single person on a temporary basis are quite
different than those for either a whole family or a single person seeking permanent
housing. Because of this migration pattern, the usual glut of housing was slower and
smaller in scale than that seen in most other industrializing countries. This was the case
even though Japan was not completely exempt from at least some common housing
pressures in the form of both informal settlements and the overcrowding of the existing
infrastructure (Dore, 1999; Patrick, 1976).
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A more recent example is that of China’s “ghost” towns. This case is noteworthy given
that it is a rare instance of government housing being provided before housing pressure
emerges. This situation has, of course, created other problems: Instead of people living
in informal settlements, thousands of empty apartments in large, vacant building
complexes create ghost towns. While the fate of these empty ghost towns is yet to be
determined, they offer evidence that housing shortages do not always follow typical
industrial and economic growth patterns. It should, however, be noted that while there
are a number of ghost towns in China, numerous Chinese cities are nonetheless
experiencing the usual housing pressure seen globally in industrializing cities. Predicting
human migration has therefore proven to be difficult.

While there are certainly important exceptions, there are also general patterns of
development that most industrializing countries follow. This pattern progresses as
follows: (1) Industry starts to develop. (2) The population migrates to where the industrial
jobs are located. (3) This population usually moves from a rural to a more urban setting,
although in some cases, population growth itself creates an urban environment where
one had not previously existed. (4) A housing shortage ensues and is evidenced by
informal settlements and/or the overcrowding of limited housing options, thereby
producing a highly dense and unhealthy living environment. (5) Government-sponsored
housing development seeks to meet the demand for housing through either private or
public incentives. (6) Improvements are made to the original basic housing stock. Baring
important regional and cultural differences, this development pattern was certainly the
case in all early industrializing countries in Europe, starting with England, Belgium,
France and Germany. The same held true in the US, and it has undoubtedly also been
the case in Chile.
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It is critical to emphasize that this pattern is only a loose sketch of how public housing
typically develops. In Chile, for example, this process has unfolded in the capital city of
Santiago, which houses almost half of the country’s total population. Public housing
construction, however, has been simultaneously undertaken throughout the country,
most of which has not seen the same population growth experienced by rapidly
urbanizing centers such as Santiago. The mere definitions of “urban” and “rural” have
come into question, and clearly differentiating between the two is more complex then the
overarching statements that we now live in an urban era implies (Brenner, 2016; Brenner
& Schmid, 2014). An important motivating factor in public housing development is rooted
in the government’s interest in taxation; a clear census and cadaster are vital, and both
aims are aided by public housing development (Polanyi, 2001; Scott, 1998).

Assuming standard urbanization growth, during the period of overcrowding and housing
shortages, a similar struggle connects informal settlements and newly built public
housing projects. The unhealthy living conditions associated with both informal
settlements and many government-sponsored public housing projects pose interesting
questions. Public housing projects, informal settlements and unhealthy living conditions
have historically almost always appeared together. This is not to say, however, that they
are jointly addressed or even perceived as related in many cases. That said, that the
subjects of housing shortages, public housing construction and public health generally
find a common rhetoric in public discourse, even though they do not always appear at
precisely the same moment in time. Often, public health concerns prompt government
action aimed at meeting housing demands, and thus, the production of public housing
projects. In turn, public housing projects routinely face shortcomings that compel reform
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and improved construction. As is the case with this thesis, creating social awareness of
the importance of sunlight on heath can be deployed to move the government into action
and sway public opinion. The following paragraphs take a close look at the historical
relationship between health and public housing. The focus is on understanding why,
given two centuries of global public housing development and the central function that
health concerns have consistently performed in such efforts, the role of sunlight, central
to health and wellbeing, has progressively diminished when it comes to the development
of public housing projects both globally and in Chile.

In the mid-nineteenth century, following a century of industrial development, Britain faced
a new landscape in its emerging cities, one of dark, cramped and overcrowded
neighborhoods (Chadwick, 1843; Dickens, 2002; Dunhill, 1848; Friedrich Engels, 1926;
Hickson, 1844; Johnson, 2006). As a result of these conditions and the high prevalence
of related diseases (e.g., cholera, tuberculosis and typhus), the modern discipline of
public health was born (Johnson, 2006; Lederberg, 2000). During this period of radical
transformation, a great overlap in interests materialized between the fields of design and
health care. In 1842, Sir Edwin Chadwick’s Report on the Sanitary Conditions of the
Laboring Population was published. This report, which was centered on the health risk of
improper interment practices and decaying bodies in close proximity to the living
population, also offered detailed descriptions of the living quarters and conditions in new
and overcrowded neighborhoods. For example, it includes the following description by a
Mr. Leonard, a surgeon and medical officer:
“There are some houses in my district that have from 45 to 60 persons of
all ages under one roof, and in the event of death, the body often
occupies the only bed till they raise money to pay for a coffin which is
often several days. They are crowded together in a houses… even the
unventilated and damp underground kitchens are tenanted. Of course the
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tenants are never free from fevers and diarrhea, and the mortality is
great… I have known six people sleep in one room about nine feet
square, with only one small window, about fifteen inches by twelve
inches; and there are some sleeping-rooms in this district in which you
cannot scarcely see your hand at noon-day.”(Chadwick, 1843)
This report played a crucial role in propelling the British government to implement new
public health policies aimed at addressing public health concerns associated with early
industrialization. In addition, Chadwick chaired the Health of Towns commission, which
formed the Health of Towns Association in Exeter in 1844. Both Chadwick’s The
Sanitary Report of 1842 The Health of Towns Association of 1844 were instrumental in
passing the Public Health Act of 1848 (Hamlin & Sheard, 1998). The Public Health Act of
1848 was one factor that resulted in a centralized governing body for improving and
monitoring the urban sanitary infrastructure (e.g., sewage, clean water and clean street
regulations). The act likewise influenced key future legislative measures aimed at
regulating environmental quality and health.

During the same time period when the Public Health Act of 1848 was passed, the
technological process used to produce cast plate glass was improved, permitting larger
glass sheets to be constructed (4 feet 1 inch by 10 inches). This innovation would lead to
the construction of the Crystal Palace for the Great Exhibition of 1851. The Crystal
Palace is considered the first modernist building; with its modular construction and
extensive use of cast iron and glass, it represented industrial technological innovation.
Designed by Joseph Paxton and engineered by Charles Fox, the Crystal Palace was
relocated to Sydenham Hill in 1854, where it stood until a great fire destroyed it in 1936.
The Crystal Palace was innovative in terms of not only its design and material, but also
its status as a structure built for the first Great World Exhibition. This building therefore
symbolizes a new form of globalization, display and knowledge exchange. Many global
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innovations were exhibited within it, and it also offered the very first flushable public
toilets, which were designed by George Jennings. In addition, the Crystal Palace set new
precedents in construction speed; it was completed in eight months, on time and within
budget. A further discussion of the Crystal Palace’s importance as an ideological and
physical turning point is found in the next section. At this point, it is important to note that
a new construction type, design typology and design function materialized during the
transformative mid-nineteenth century. 	
  

In addition, 1848 was a dramatic political year in Europe. A wave of revolutions swept
through Italy, France, Germany and Denmark. While in Britain, it was the Public Health
Act of 1848 that ushered in urban sanitation and regulation initiatives, in France, it was
the 1848 revolution that prompted the new government to implement drastic urban
renewal measures to improve sanitation conditions in Paris. In Britain, the Public Health
Act of 1848 was the first of several legislative measures aimed at improving sanitation
and health in the country’s overcrowded industrial cities. The act marked the beginning
of a slow process that ultimately led to important urban infrastructure changes. Large
infrastructure renewal projects associated with that effort included new sewage and
water lines, garbage removal policies, urban layout and a new housing construction
policy. For example, the Public Health Act of 1875 stipulated that all new housing
construction feature sewage and running water lines, and it likewise provided
government regulations intended to control the quality of new construction. Influenced by
this act, in 1902, the British government prohibited further construction of back-to-back
tenement houses because they did not allow for cross ventilation and severely restricted
access to sunlight. Incidentally, back-to-back housing is precisely the model that has
dominated much public housing in Chile over the last 30 years.
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While the Health Act of 1848 marked a major transition in improving sanitation in British
cities, in early 1848, the French Revolution drastically change the urban fabric of Paris.
France had begun its industrialization process later than Great Britain, and while Paris
shared with London and other growing industrial cities poor sanitary conditions, it was
not the rapid construction of low-quality new housing that created dark, humid and
unhealthy spaces in Paris. Rather, the main causal factor was that the medieval urban
fabric had been inadequately maintained or altered. The quality of rapid public housing
construction only became an issue in France one century later. When revolutionaries
with nationalist and republican interests stormed the small and cramped streets of Paris
in early 1848 and finally overthrew the monarchy of King Louis Philippe, that act marked
only one of many public revolts in Paris during that era (Rapport, 2008; Scott, 1998).
These revolts had in part been aided by precisely the small, overcrowded Parisian
streets; barricades were easy to assemble, and the army found it difficult to maneuver
within and to control these cramped lanes. The ease with which the local population
interpreted and used the space to manage and create revolts, along with the difficulties
encountered by outsiders such as the police and army, is clearly explained in Scott’s
Seeing like a State. The book describes this process as it relates to local versus outside
knowledge, and it outlines what the power to control this difference implies: “Historically,
the relative illegibility to outsiders of some urban neighborhoods (or of their rural
analogues, such as hills, marshes, and forests) has provided a vital margin of political
safety from control by outside elites” (Scott, 1998). 	
  

By December 1848, France had elected Louis Napoleon Bonaparte, nephew of
Napoleon I, as its president. Three years later, in 1852, Bonaparte became Emperor
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Napoleon III, and in 1853, he appointed Haussmann as his prefect of Seine.
Haussmann’s appointment completely changed the urban fabric of Paris. The
implementation of his renovation master plan began in 1853 and aimed to improve
sanitation by increasing ventilation, sunlight and proper waste removal. “Haussmann's
Paris was, for those who were not expelled, a far healthier city; the greater circulation of
air and water and the exposure to sunlight reduced the risk of epidemics” by drastically
widening the medieval streets into large boulevards, constructing new sewage and water
infrastructure, and developing several green areas and parks (Scott, 1998). Moreover,
the plan also sought to ensure fuller control and to discourage potential future revolts or
revolutions: “The military control of these insurrectionary spaces—spaces that had not
yet been well mapped—was integral to Haussmann’s plan” (Scott, 1998). Haussmann
supervised his master plan for 17 years until he was dismissed due to public criticism.
His urban plan, however, continued being built until the first quarter of the twentieth
century and is what defines the contemporary Parisian urban landscape.

Via different paths, Britain and France began major urban transformations in 1848; the
significant distinctions, however, must be highlighted. First, the changes in France were
rooted in the overthrow of the monarchy and armed revolution, while in Britain, the
transformations stemmed from legislative changes. Second, on a visual level, the two
urban transformations were vastly dissimilar. In Britain, the changes altered the visible
urban fabric, but not radically, because the focus was on hidden infrastructure in the
domains of sewage, water lines and the regulation of waste removal. It was precisely at
this time, the end of the nineteenth century, that the word “infrastructure” came into use.
“Infra” comes from the Latin word for “below”; thus, an “infrastructure” is a structure that
is below the surface and that is hence invisible in some way. In contrast, in Paris, the
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urban transformation was completely exposed to the public. Whole neighborhoods had
to be evacuated and demolished to make way for new boulevards, bridges and
sidewalks. This process was not only a visible transformation, but also one that forced
thousands of people to relocate. Noticeable and monumental buildings, such as the
Palais Garnier opera house (built between1861–1875) and the Gare du Nord railroad
station (built between 1861–1864), were erected throughout Paris. The transformation of
Paris involved not only the below-ground infrastructure but also a redefinition of the
surface.

The very nature of these large transformations required a certain amount of abstraction
regarding planning and materialization. This abstraction occurred in the sense that each
individual affected by the changes could not be considered; rather, planning efforts had
to focus on meeting the needs of large and abstract populations. These needs were
usually defined by a small, specialized group with the authority to implement its plan,
such as the authoritative government (Scott, 1998). Abstraction based on an organized
state cadaster and the centralization of measurements supports the government in
collecting taxes and controlling the population. Having clear measurements of population
size, location, and land area and use are therefore essential for this process. Maps had
been in use for centuries, but the combination of mapping, centralized cadasters and
standardization permitted states to view their reigns from a new perspective. However,
that process eliminated or ignored local nuances regarding measurements and culture to
a large degree. As Scott has explained, the very essence of a map is that of
simplification and abstraction: “[Maps] are designed to summarize precisely those
aspects of a complex world that are of immediate interest to the mapmaker and to ignore
the rest” (Scott, 1998). At the time of Haussmann’s plan for Paris, centralization and
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standardization of population size, nomenclature (last names and birth certificates) and
land surveys were well established. Carrying out a master plan as grand as that
proposed by Haussmann also required an authoritarian regime with the power to act
(Scott, 1998). Through the autocratic empire of Napoleon III, Haussmann possessed the
authority and power needed to materialize his master plan. As discussed shortly, a few
decades later, these were precisely the conditions that were greatly coveted but never
personally gained by Le Corbusier, the father of high modernism.

For Haussmann to conceive of his master plan for Paris via a bird’s eye view,
perspective was required. Coincidentally, during the same era, a recently introduced
technological tool, the hot air balloon, permitted such a map view to be validated and
confirmed. The hot air balloon gave human beings the longed-for bird’s eye view.
Watching people shrink to an ant-sized scale while streets and buildings gained clarity
became possible. During Haussmann’s redevelopment of Paris, this new perspective on
the city was additionally documented by the invention of the camera. The famous
satirical cartoonist and photographer Nadar (Gaspard Felix Tournachon) documented
Haussmann’s transformation of Paris by photographing the city from a hot air balloon. In
a very real way, technology accompanied and facilitated the abstraction process that
required the individual to disappear for the larger social organization to take shape.

While the mechanisms that drove the changes seen in England and France in 1848 were
different, both were deeply influenced by the deadly outbreak of cholera that affected
both cities in that same year. Due to the living conditions at the time, cholera was a
recurring problem and tended to spread rapidly. The 1848 cholera epidemic in London
not only helped cement the need for improved urban housing conditions and hygiene,
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but also gave Snow the suspicion that the disease was transmitted through
contaminated water. That hypothesis opposed the miasma theory, which held that
cholera spread through putrid air. Snow was able to confirm his suspicion when another
cholera breakout shook London in 1854. The doctor carried out a meticulous mapping of
the cholera patients in the affected area and determined that the source of the
contamination was a public water pump on Broad Street. Snow’s work is today
considered the first modern epidemiological study, and his analysis greatly influenced
public health policy in Britain and throughout the world (Johnson, 2006). The study
shattered the superstitious belief that cholera was somehow a punishment that poor
people deserved for being lazy and dirty, replacing it with the scientific cause-and-effect
model that is well understood today. The results were presented to the health
commission in London in the form of a visual map that Snow created.

Since Snow’s work, clean water has been considered a basic requirement for healthy
housing construction. Unlike water, however, sunlight has not enjoyed such a status
when it comes to housing construction, despite it also being strongly connected to
important health benefits. As the previous chapter demonstrated, humans have enjoyed
a lengthy history of adoring the sun. A new chapter of that history began around the
same time as Snow’s water study on cholera as sunlight’s role in treating tuberculosis
and rickets began to be understood. While Snow’s study demonstrated a simple link
between contaminated water and the spread of cholera, analyzing sunlight and its health
benefits has proven more complex. To begin, rickets, the classic bone malformation
disease associated with vitamin D deficiency, perplexed the scientific community when it
was independently demonstrated that it could be cured through both exposure to
sunlight and dietary supplements. Recurrent rickets outbreaks in industrial Britain during
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the nineteenth century sometimes reached epidemic proportions, affecting as many as
60% of infants living in poorly ventilated and dark tenement homes (Chesney, 2012;
DeLuca, 2014; Hochberg, 2003; Rajakumar, et al., 2007; Thacher & Clarke, 2011). This
situation prompted a renewed interest in understanding the disease and finding a cure,
and while many advances were made, it took years to achieve a clear understanding.
Even though the “[u]se of cod liver oil specifically to prevent rickets was first reported by
D. Schutte in 1824, and…[t]he medical benefits of sunlight were recognized as early as
1822 by Sniadecki” (Rajakumar, et al., 2007), the relationship between the absorption of
sunlight through the skin and the metabolic production of 1,25 (OH)2D remained unclear
until 1932 (DeLuca, 2014). As a later section discusses, the medical developments that
led to the cure and/or prevention of disease such as tuberculosis and rickets also made
regular access to sunlight seem somewhat less pressing.

In addition to the French Revolution of 1848, another scientific transformation took place
that same year behind closed doors. In 1848, Pasteur made his first major discovery
regarding the crystallography of molecular chirality, and it was through that process that
he discovered molecular asymmetry (Flack, 2009). In much the same way that Snow’s
intuition in 1848 led to his epidemiological work six years later, Pasteur went on to
establish his theory of germ disease in 1857 and continued to revolutionize how people
understood disease transmission, fermentation and vaccine inoculation. Pasteur and his
German counterpart, Robert Koch, demonstrated the germ theory of disease, infection
and transmission that is so familiar to us today (Lederberg, 2000). The advances in
scientific knowledge realized in the nineteenth century by men such as Pasteur, Koch
and Snow completely changed our perception of infectious disease transmission and
ultimately had a direct effect on humans’ relationship with their built environment.
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Understanding the way infectious diseases are transmitted gave human beings the tools
to more effectively control those infections. On the one hand, there was the steady
development of drugs such as antibiotics and vaccines that made infectious diseases
somewhat less threatening and gave people a certain measure of control over those
maladies. On the other hand, despite the fact that strong supporters of deeper
interactions with nature continued to exist, in practice, disease-carrying elements were
distanced or removed, such as through sewage systems for polluted water, policies that
removed livestock from living spaces shared with people, control over sources of
drinking water and an improved overall consciousness regarding hygiene and sanitary
measures. This meant less interaction with the surrounding environment, as people did
not have to fetch water from the river or pump, but instead watched it flow directly into
their homes. Waste was not dumped on the street or in rivers thanks to sewage and
waste removal systems. At the same time, people were more aware that both fresh air—
which could be ensured through proper ventilation—and sunlight were necessary for
healthier living, but these, too, were accessed in a more controlled manner. It was
necessary to bring sunlight and ventilation into living spaces through windows, but it was
equally important to be able to stop the wind and sunlight when desired. The emphasis
on sunlight and fresh air did not center on spending time in the outdoors; instead, the
focus was on accessing these elements within living spaces. In other words, people
sought to interact with nature and the environment in as strict and controlled a way as
possible.

In viewing and understanding the world via the abstraction of a map, an approach that
was fundamental to how Haussmann projected his redevelopment plan for Paris and that
still underlies much modern-day development, we zoom out and distance ourselves from
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the local conditions and environment. However, scientific discoveries such as those
made by Pasteur and Snow make us zoom in on an equally abstract world that is only
visible through a microscope. This ability to zoom both in and out has drastically
changed our perception of what is being viewed. One consequence has been the
elimination of the individual in favor of an emphasis on an anonymous mass of people.
As has already been discusses, this approach results in numerous benefits, such as the
ability to organize and control populations and spatial distributions more easily; it also
favors the development of homogeneous housing construction. At the end of the
nineteenth century, all the tools for abstract planning were in place, but the specific
typology for public housing construction remained unclear. As the second section of this
chapter explains, with the conceptual tools for abstract development in place by the end
of the nineteenth century and the simultaneous proliferation of utopian proposals, a
clearer housing typology began to emerge. This housing typology evolved into its most
widely used shape and form through high modernism.

Foreign Design Influence in Mid-Nineteenth Century Chile
As stated above, influenced by the Public Health Act of 1875, in 1902, the British
government prohibited further construction of back-to-back tenement houses because
they did not allow for cross ventilation and severely restricted access to sunlight. This
back-to-back housing type, however, has largely dominated the Chilean public housing
typology over the last 30 years. Somehow, a model that was considered detrimental to,
and unhealthy for, human beings in 1875 in England came to be viewed as an adequate
Chilean public housing model. What has changed, and how have the laws and rhetoric
of public housing construction adapted to account for this radical switch? Is it even fair to
compare public housing construction in England circa 1875 and public housing
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construction in Chile more than 100 years later and more than >11,000km away? A
direct comparison is not possible, but examining the similarities, the substantial impact of
foreign influences in Chilean culture and certain characteristics of global industrialization
highlights trends in Chilean public housing development that reflect a significant
European footprint. This influence has a critical effect on the health and wellbeing of
public housing dwellers in contemporary Chile.

The substantial effect of foreign influence in Chile is palpable in every aspect of Chilean
cultural life, as is illustrated below. This is not to say that there is no Chilean cultural
identity free of foreign influence; there are certainly local idiosyncrasies particular to
Chile alone. Given the complexity of the topic, the subject of local Chilean identity,
however, extends far beyond the scope of this thesis. A thorough examination would
consider questions such as where an identity free of colonial influence would start and
whether certain indigenous groups have somehow managed to avoid becoming hybrid
images of their original selves. For the purpose of this thesis, the focus is on the foreign
influence as of the mid-nineteenth century, with a particular emphasis on the aspects
centered on the development of the Chilean urban landscape and public housing. The
foreign influence through urban planning and architecture in public spaces and housing
development is certainly not limited to the spatial layout alone. This influence has often
exhibited a tendency to attempt to shape local culture, and thus, to influence political and
social structures. The strength of this influence can be traced back to the early colonial
period, but even after Chile gained independence in 1810, cultural colonization and
foreign influences have remained strong.

	
  

75	
  
	
  

As Europe was being swept by industrial changes, political revolutions and social reform
in 1848, the Chilean landscape was accordingly responding to these shifts in a local
manner. In that same year, Chilean president Manuel Bulnes created the first-ever
government architect position. Similar to Haussmann, this new government architect
went on to supervise urban and architectural development in Chile, and he also
designed important government buildings, such as the Teatro Municipal de Chile (the
Santiago opera house). Furthermore, this first government-appointed architect was
responsible for developing the first courses and curriculum for what would eventually
become the first architecture school in Chile at the Universidad de Chile. This key
position was filled not by a Chilean, and not even by a Chilean who had studied abroad.
Rather, the French-born Claude François Brunet de Baines, educated at the École des
Beaux-Arts, was appointed. Brunet arrived in Chile at the end of 1848; he was almost 50
years old and had been greatly influenced by post-French revolutionary thought and his
upbringing in the early 1800s. A pro-monarchist, Brunet was frustrated by the overthrow
of King Louis Philippe in early 1848. He embarked for Chile in his newly appointed
position as government architect. In Chile, influenced by his Beaux-Arts training, he
worked hard to develop an academic architecture course and built, in a decidedly
neoclassical style, the metropolitan landscape of Santiago. As Fernando Pérez Oyarzun
et al. wrote in their book Chilean Modern Architecture Since 1950, “Brunet’s
responsibilities included the design of institutional buildings commissioned by the
government, as well as the education of a new generation of Chilean architects” (Pérez
Oyarzun, 2010).

Brunet died in Chile of a heart attack in 1855 and was succeeded in 1856 by another
Frenchmen, likewise educated at the École des Beaux-Arts in Paris, Lucién Hénault.
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Hénault stayed in Chile for 15 years (1856–1872), returning to Paris when he was nearly
50 years old. During his stay in Chile, Hénault continued in the tradition of the
neoclassical style introduced by his predecessor. It was towards the end of Hénault’s
stay in Chile, in 1872, that Haussmann’s highly criticized redevelopment plan for Paris,
which had cost him his position two years earlier, first began to be viewed in a positive
light. This change of heart regarding Haussmann’s drastic, top-down redevelopment plan
was almost immediately absorbed into the Chilean urban development model. The
tenures of both Hénault and Brunet were marked by a distinct flare for grandiose
planning and the reordering of the Chilean urban landscape and architecture. This
influence continued via the influx of foreign architects who began steadily arriving after
Hérnault departed Chile in 1872. As Pérez Oyarzun has written:
“Toward the end of the nineteenth century, other foreign architects arrived
in Chile. Some of them came from France, such as Paul Lathoud, Emile
Doyere, or Emile Jequier; others from Italy, such as Chelli, Provasoli,
Brugnoli, and Cremonesi. Those of other nations included a German,
Burchard, and the Spaniard, Forteza.” (Pérez Oyarzun, 2010)
Through the influence and assistance of foreign architects and their Chilean-born
counterparts who were trained abroad, Chile was able to establish one of the earliest
professional architectural training programs in Latin America at both the Universidad
Católica and the Universidad de Chile during the 1890s. The aesthetic influence and
discipline of architecture and urban planning of the second half of nineteenth-century
Chile are therefore intimately linked to European trends from the same era.
“Memorable public spaces, such as the Parque Forestal, were also
inaugurated at that time. This project to establish a new aesthetic order
for Santiago was partially supported by significant infrastructure works,
such as the canalization of the river and the implementation of a new
sewage system, fundamental to improvement of health standards in the
capital. Many attempts to reform the whole city according to
Hausmannian criteria were proposed in the following years.” (Pérez
Oyarzun, 2010)
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The connection between European, and particularly French, and Chilean urban planning
and architecture design was therefore particularly strong at this time.

Moreover, as is presented in the following section, a sort of double abstraction process
took place within Chilean design at the turn of the century. On the one hand, abstract
projects were exerting an influence throughout Paris via top-down designs (e.g.,
Haussmann’s redevelopment plan), and on the other hand, Chile was eager to receive
the foreign knowledge. There is no doubt that the technical knowledge arriving from
Europe at the time was specialized and helped develop a new generation of local
designers. Undoubtedly, however, as is usual in teacher-student relationships, it created
a distinct hierarchy. In the case of Chile, this hierarchy created a double abstraction, or a
pair of top-down relationships. In the first place, local knowledge about, for example, site
conditions and population habits was treated as less valuable. For all practical purposes,
it was also perceived as inferior, which resulted in it being easily disregarded. Secondly,
the local lack of new industrial and technical knowledge produced a clear hierarchy
between local professionals eager for this new knowledge and its foreign bearers, who
established themselves as the undisputed superiors. As is discussed later in this
chapter, a century before Arturo Escobar’s book Encountering Development: The
Making and Unmaking of the Third World (Escobar, 1995), the seeds for his conception
of the “third world” had already been firmly planted.
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2. Utopia/Dystopia, Technology Versus Nature and the Emotional Rise of Le
Corbusier and High Modernism

	
  
“The troubling features of high modernism derive, for the most part, from its claim to
speak about the improvement of the human condition with the authority of scientific
knowledge and its tendency to disallow other competing sources of judgment.” (Scott,
1998)

Diagram 7: Four of Le Corbusier’s Dom-Ino house placed side by side to illustrate its intended serial production
which, unless altered, produces a repetitive and homogeneous growth. This is the basic typology behind the Chilean
public housing structure. Source: (McGuirk, 2014a)

	
  
This section investigates the turn of the nineteenth century, a period roughly between
1875 and 1925. As the previous section suggested, the difficult living conditions in newly
industrializing cities brought reforms and a greater awareness of the link between living
spaces and health. This consciousness in turn encouraged numerous utopian proposals
with ideas regarding how better and healthier living could be attained. The field was
particularly ripe at this time, as it featured the combined symptomatology that usually
awakens utopian thinking: a rejection of current living conditions, whether physical or
intellectual, and the emergence of new technological tools permitting a clean break from
past development practices. As regards the many utopian proposals from this time
period, the central debate woven through them concerned the question of how human
beings should relate to their environment. The proposals fell loosely into one of two
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categories: (1) urging a return to nature, the rural and the pastoral or (2) embracing
separation from nature through urbanization and mechanization. The gamut of novel
ideas included the following: Orson Squire Fowler’s Octagon houses (1854); John
Ruskin’s Guild of St. George (1871); William Morris News from Nowhere (1890);
Ebenezer Howard’s “Garden City” proposal (1898); H.G. Wells The Time Machine
(1895) and A Modern Utopia (1905); Bruno Taut’s Glass Pavilion (in 1914); Tony
Garnier’s “Cite Industrielle” (1918); Thea von Harbou’s novel Metropolis (1926), made
into a movie of the same name by Fritz Lange in 1927; and Le Corbusier’s high
modernist Ville Contemporaine (1922), which represented the culmination of the
movement. This struggle of ideals saw the triumph, in terms of global expansion, of high
modernism and a distancing of human beings from their natural environment; that
typology has arguably relegated sunlight to the margins and is largely responsible for the
public housing model employed in Chile during the last 30 years.

The technological and scientific developments of the nineteenth century resulted in a
major shift in human social organization. From the sense of the individual to the family,
neighborhood and country, the conception of community was transformed. It is this
transformation that the flood of utopian proposals at the turn of the twentieth century
tried to address. The definition, history and theory of utopia is extensive and complex,
and while the end of utopian thinking has been announced repeatedly, today, utopian
thought is just as strong as ever, if not even more so (Buck-Morss, 2000; Henket &
Heynen, 2002; Kumar, 2010; Nicoletti, 1971). The question thus arises of what makes
utopia an immortal concept. The answer depends on how one defines and uses term; if
utopia is considered a concrete physical space, as modernist architecture tried to
embody, then perhaps utopia is dead. If utopia is understood as a thought, ideal or
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aspiration, then Oscar Wilde’s conception seems more eternal: “A map of the world that
does not include Utopia is not worth even glancing at, for it leaves out the one country at
which Humanity is always landing” (Wilde, 1905). Clearly there is no country or place
that embodies utopia, at least not for everyone. The country to which Wilde was referring
is that of our invention, of our desire for an ideal; this terrain varies according to the
individual. The immortality of utopia therefore lies in it being an individualized concept,
one that is forever being reinvented. Utopia was therefore well characterized by Sir
Thomas More as an island in his famous 1516 book Utopia (V. Greene, 2011; More,
2003). The physical implementation of utopia must inevitably carry with it a hierarchical
power structure that imposes on others one individual’s notion of utopia. It is in the
concrete translation of an ideal into matter that dystopia emerges. Public housing
projects in Chile represent the type of utopia that is arguably dead, the high modernist
architectural and urban utopia mentioned above. This idea is further developed later in
this section, but we first focus on the utopian proposals at the turn of the twentieth
century to illustrate how the high modernist movement grew stronger over time.

During certain periods of time, utopian proposals seem to especially flourish. Given that
utopian proposals usually criticize existing conditions, whether overtly or covertly,
through their idyllic ideations or intense dystopian accounts, they are both an engaged
critical reflection of the time period in question and a future projection towards another
period and time (Fitting, 2009; Furey, 2008; Harris, 2013; Jenson, 2008; L. Mumford,
1962). Studying utopias therefore can be a valuable tool for shedding light on the
historical period from which they emerge. This section of the thesis aims to accomplish
precisely that goal. It seeks to answer the following questions: What do utopian
proposals from the turn of the twentieth century reveal about that period, and what
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ultimately materialized from these debates? And, what are the hidden issues at stake
behind these utopian proposals?

As discussed at the end of the last section, through the long process of standardizing
measurements, censuses and land cadasters, a new conception of people and planning
emerged—or rather, a new way of viewing them (Scott, 1998). This new way of
visualizing land and people discouraged government officials and design planners from
viewing human beings as individuals and prompted a more anonymous approach. In
other words, the new measurement tools associated with scientific and technological
development resulted in greater abstraction. This abstraction process played a key role
in producing the difficult living conditions characteristic of early industrial cities. Housing
projects were no longer perceived as for someone; instead, they were viewed as for
anyone. This shift naturally led to less accountability. Since in many cases, planners and
designers no longer had to meet with residents, their sense of responsibility towards
them decreased. Accountability therefore had to be imposed externally in the form of
laws and regulations. Faced with truly deplorable living conditions and the deterioration
of traditional social structures at the turn of the twentieth century, industrial European
countries entered into a passionate ideological debate. This discussion, which in many
instances materialized into utopian design proposals, ultimately centered on how human
beings should relate to nature and their surroundings. This debate is still ongoing, but at
the turn of the twentieth century, the departure from agrarian, rural life was only just
beginning. It is thus unsurprising that the utopian proposals that emerged at this time
were divided between those who called for a return to a more agrarian way of life and
those who advocated for ever-greater technological and industrial immersion. This
section explores the design proposals of these two ideological currents. The result of this
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intense debate has had a profound impact on the public housing typology and urban
development in Chile and much of the world. This typology, as is later demonstrated, is
firmly rooted in the modernist movement the emerged as the design solution to the
utopian debate at the turn of the twentieth century. Despite its initial salubrious
intentions, this model slowly removed nature from daily life. That distancing greatly
influenced humans’ access to sunlight, which in turn significantly impacted human health
and wellbeing.

Nature Versus Technology
To achieve a more complete picture of the utopian proposals that emerged at the turn of
the twentieth century, we briefly retrace some of the significant triggers discussed in the
previous section. The Great Exhibition of 1851 in London is a helpful starting point. It
gathered thousands of works from countries around the world and aimed at displaying
the industrial prowess of each state represented. To create the exhibition space, a
commission was formed in early 1850 to select a design. Due to several difficulties, the
commission was unable to select any of the proposed entries, despite the fact that there
were many of them. In mid-1850, with the exhibition opening date increasingly looming
overhead, a fortuitous meeting took place between John Ellis, a member of parliament;
the Great Exhibition selection committee; and Joseph Paxton, a member of the House of
Commons and a renowned gardener at Chatsworth House. Thanks to Ellis’
encouragement, Paxton immediately became interested in the project. Paxton had
already built several large-scale greenhouses, most notably the conservatory at
Chatsworth, which featured an impressive 28,000 square feet of interior open space.
Paxton’s proposal for the Great Exhibition was a greenhouse-like structure of enormous
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proportions covering approximately 19 acres (7 hectares; (Colquhoun, 2006; McKean,
1994). The glass structure was the first of its kind in terms of both magnitude (i.e., the
number of exhibitions) and physical characteristics. Due to the extensive use of glass,
the building became known as the Crystal Palace. It marked a turning point in the
technological development of construction and constitutes the first modernist building
because of its steel structure and the use of modular and prefabricated construction
methods.

The Crystal Palace was a spectacular achievement, not only because of its aweinspiring dimensions, but also because it was built in a remarkably short period of time.
The eight-month construction period was only possible due thanks to the prefabricated
modular construction approach. The plate glass, for example, which covered the entire
building, including both the walls and roof, was the largest available at this time. Each
plate glass measured 49 inches by 10 inches (103cm by 25.3cm), and the
manufacturing process had only recently been developed (1948; (Museum, 2016;
Piggott, 2004). The Crystal Palace therefore reflected humans’ ability to construct at a
never-before-seen speed and scale. From this moment onwards, designers were free to
dream in new dimensions, and this was precisely what began to happen. As the Crystal
Palace’s construction method continued to be developed, and as technology permitted
greater freedom in material choices, building structures featured a proliferation of utopian
designs. Cast iron had been used previously, but not at the scale seen in the Crystal
Palace. Offering further possibilities in terms of strength and height, steel soon replaced
cast iron. In 1855, only four years after the Great International Exhibition at the Crystal
Palace closed, Sir Henry Bessemer patented his steel processing method, which would
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revolutionize building construction until the mid-twentieth century. Steel construction
became widespread after 1880.

The Great Exhibition was open from May 1, 1851 to October 11, 1851; its success was
impressive, with over 2.5 million visitors by the end of its term. It likewise generated
massive amounts of revenue, the proceeds of which were used to build the Victoria and
Albert Museum, along with other cultural buildings throughout London (Cantor, 2015;
Picard, 2009). At the end of its tenure as an exhibition hall, the Crystal Palace was to be
dismantled, but due to its success, in 1852, it was decided that the Crystal Palace would
be moved to Sydenham Hill in South London. The building remained in Sydenham Hill
until the great fire of 1936 destroyed it. There were many famous visitors to the Great
Exhibition, and reactions varied greatly, from awe and wonderment to revulsion. On the
one hand were those who marveled at the new heights of human achievement and
dreamed of the possibilities offered by these new construction materials and methods.
On the other hand were those who saw it as a threat to everything that was noble and
good about human craft and aesthetics. These individuals feared that such a structure
would completely sever nature from human life. After all, the Crystal Palace had
“swallowed” a large elm tree into its central hall. It is ironic that such anxiety would be
produced by a building designed by a gardener using a greenhouse as his model. This
anxiety, however, stemmed from the controlled relationship with nature that a
greenhouse necessarily implies. In addition, the speed at which the Crystal Palace was
constructed and the materials used therein appeared to replace skilled craftsmen with
mass production. The Crystal Palace thus became a catalyst for the opposing
sentiments that would begin to surface in utopian discourse towards the turn of the
twentieth century.
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One of the visitors who reacted unfavorably to the Crystal Palace and the materials in
the Great Exhibition was the young William Morris (1834–1896), who would later
become an important figure in the Arts and Crafts movement in England. One author
describes “the 17-year-old William Morris who entered Hyde Park but was so sickened
by the sight of Paxton's modernist structure that he refused to cross its threshold”
(Cantor, 2015). Other sources have gone further, claiming that Morris actually vomited at
the sight of the Crystal Palace (Bryson, 2010; Picard, 2005). Whether Morris vomited or
simply could not bring himself to enter the building, he clearly did not approve of it and
what it represented, namely, a preference for mass modular construction over fine
craftsmanship. In other words, for Morris, the building symbolized the removal of the
craftsman in favor of the machine and mediocre homogeneity, everything that he would
go on to oppose throughout his life. Morris went on to become a hugely influential figure
in England and across the world. He promoted a complex mix of socialist ideals and
highly successful entrepreneurial initiatives. For example, he was a pre-Raphaelite
painter and a fabric designer; he likewise dabbled in architecture and furniture design,
wrote poetry and several novels, and founded the famous Kelmscott Press (Arnot, 1964;
MacCarthy, 2014).

Part of Morris’ influence and fame was due to the fact that he was a writer and
possessed a printing press through which to broadly disseminate his ideas. His design
works were also well known, but through publishing, he reached a wide audience of
followers. As a young man, Morris had been greatly influenced by the ideas and writings
of Ruskin (1819–1900), the famous social and art critic. Morris and Ruskin both
endeavored to improve the living conditions of their fellow countrymen. The two also
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shared a common view as to how this could be achieved: by rejecting the deplorable
working conditions brought about by the machine and returning to a more agrarian way
of life. As is well known, the Victorian era was characterized by extremely difficult
working and living conditions (Dickens, 2002; Driver, 1988; Friedrich Engels, 1926;
Picard, 2005). Their rejection of these conditions and their social impulse prompted both
men to publish extensively and in great detail on their vision of an ideal society.

Morris’ painstaking attention to detail and love for the handmade are apparent
throughout his work. The fact that he was such an influential figure both during and after
his life makes understanding his legacy relevant. Morris labored intensely to combat
industrialization and what he perceived as the decadence and degeneration of human
life brought about by industrialization. Morris saw industrialization as a threat to human
development, and thus, to humans’ relationship with nature, sunlight and their
surroundings, and his criticism hinged on the homogenization and mechanization of the
production process. Clear examples of his convictions are present throughout his work;
for example, in a lecture he gave in 1877 titled “The Lesser Arts,” he said:
“I know that the manufacturers (so called) are so set on carrying out
competitions to its utmost, competition of cheapness, not of excellence,
that they meet the bargain-hunters half way, and cheerfully furnish them
with nasty wares at the cheap rate they are asked for, by means of what
can be called by no prettier name then fraud.” (Harrison & Wood, 2003).
In this passage, his choice of language is stern, and he seeks to shame those who
denigrate their craft by settling for the “competition of cheapness, not of excellence.”
Morris played a major role in stressing the importance of craftsmanship, love for one’s
work, a return to a more agrarian lifestyle and the Garden City movement. Morris’
struggle, his influence and his lack thereof are especially relevant for this thesis in terms
of the public housing model that emerged from the intense utopian debates at the turn of
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the twentieth century, as he was a leading figure opposing what would eventually
triumph through modernism. Morris’ struggle took place between what he perceived as
the menace brought about by mass production and mechanization, on the one hand, and
the loss of skilled craftsmanship and aesthetic values, on the other hand. In an 1893
lecture entitled “The Ideal Book,” Morris’ opinion on mass production is dramatically
evident. He focused on the declining quality of mass-produced books, emphasizing that
a book should be a work of art that that provides the reader with pleasure. For Morris,
every detail needs be carefully conceived. For instance, he agonized that “[t]he
sweltering hideousness of the Bodoni letter, the most illegible type that was ever cut,
with its preposterous thicks and thins, has been mostly relegated to works that do not
profess anything but the baldest utilitarianism” (Houze, 2010). His rejection of the
utilitarian mentality applied to all forms of artistic production.

Since Morris was a leading figure in the nineteenth century, his influence was clearly felt
in the call for a return to a slower, more agrarian rhetoric within the utopian discourse at
the turn of the twentieth century. This rhetoric is palpable in Morris’ utopian novel News
From Nowhere. In this work, Morris presents his vision of an ideal future social structure:
a land of nowhere, a utopia with a distinctly medieval character (Morris, 2004; Wilmer,
2004). The main narrative follows the character of William Guest, a man who falls asleep
in the nineteenth century and awakens in the twenty-first century. When Guest awakens,
he travels the land he used to know, and gone are the large industrial buildings that
plagued Victorian cities. In their place, children play safely surrounded by green
vegetation and parks along the clean waters of the Thames River. As Guest travels
through this unrecognizable yet familiar landscape, he does so by foot, boat and horse;
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the steam train and the newly invented automobile are nowhere to be seen. This is
Morris’ picture of an ideal society: quiet, pastoral and free of machines.

Ruskin also described a utopian society in his work, Saint George’s Guild. Unlike Morris’
fictional novel, this work offers a set of concrete guidelines and recommendations for
achieving an ideal society. Ruskin purchased land and physically implemented his ideas
at Totley, near Sheffield in England. The guild is still active today. Ruskin’s insular rural
utopia, which followed his Saint George’s Guild principles, was highly planned and
controlled. While Ruskin’s guidelines inspired important urban planners such as Patrick
Geddes, the City Beautiful Movement, Morris and Howard’s Garden City design,
Ruskin’s restrictive style was planned to the point of outlining the proper dress code and
acceptable behaviors. Ultimately, as often happens with utopian proposals, Ruskin’s
ideal principles created an artificial and hard-to-maintain socially separate community
that did not respond to the realities of its time.

Morris and Ruskin both had a love for the past, and particularly medieval art and culture,
and their work and writing struggled to regain a lost pastoral ideal. Their views seem
particularly poignant if contrasted with Victorian London. As the success of the Crystal
Palace and the Great Exhibition demonstrated in 1851, an era of unprecedented
mechanical knowledge, invention and technological development was well underway.
Living conditions and poverty levels were striking in the new industrial cities, and there
was no sign that further technological development would slow or help improve people’s
lives. Ruskin and Morris thus saw a return to a slower, more agrarian past as the only
solution to the downward spiral facing humanity. Both men were concerned with not only
the deplorable living conditions in cities, but also the potential impact on the human soul
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and moral social structures. The ideas brought forth by Ruskin and Morris sought to
respond to this situation. They both saw the ideal future not in accepting new industrial
development but in rejecting it. For them, the ideal future was found in the past.

It is not hard to understand the struggle experienced by both Ruskin and Morris. Having
both experienced childhoods characterized by outdoor exploration and nature, either
through travel (in Ruskin’s case) or proximity (in Morris’ case), they both idealized the
pastoral, picturesque landscape of the English countryside. To see children’s play
reduced to filthy and congested sidewalks must have understandably provoked both
men. Both Ruskin and Morris were extremely influential during their lifetimes. As
mentioned previously, this influence was clearly palpable in the works of two of their
younger contemporaries, Howard and Geddes, who defined the Garden City movement
and pioneered the field of urban and city planning, respectively.

The success of the Great Exhibition of 1851 symbolized the embracing of urbanization.
As a response to this design direction, the World’s Columbian Exposition in Chicago in
1893 was developed. The Columbian Exposition sided with the members of the City
Beautiful Movement, including Louis Sullivan, Geddes, Frank Lloyd Wright, and
Frederick Law Olmstead. The City Beautiful movement was characterized by “[t]he
enjoyment of scenery employs the mind without fatigue and yet exercises it, tranquilizes
it and yet enlivens it; and thus, through the influence of the mind over the body, gives the
effect of refreshing rest and reinvigoration of the whole system (Rybczynski 1999a, p.
258).”
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The works of Morris, Frederick Engels, Ruskin and Albert Brisbane reveal four
perspectives on the advantages of unified communal societies. The authors varied
greatly in their writing styles and proposed solutions, yet they all shared the ultimate goal
of creating collective social structures. While Morris wrote on the importance of
traditional standards of beauty for the preservation of nature and architecture, Brisbane
advocated a new and almost militaristic and repetitive social order; yet, both were
concerned with the preservation of beauty and nature. Ruskin feared and abhorred
technology, while Engels idealized its uses and services; again, both aimed to find the
most efficient solutions to social productivity. Through all the positive and negative
observations in the works of these four thinkers, they shared the common underlying
thread of exchanging one hierarchical order for another equally hierarchical one.

Morris concerned himself with the ideal of beauty and its preservation through work as
art. He posed that ugliness in society, the scarring of the landscape, was due to the fact
that non-architects and non-artists had adopted a creative role. Morris then suggested
that “No work which cannot be done without pleasure in the doing is worth doing”
(Morris, 1882) in answer to destructive idleness. Through the rescuing of beauty by
means of education, we all stand to profit due to not only the preservation of our
surroundings, but also the implicit desire and willingness to work for a purpose (the close
union of intelligent and imaginative work). As Morris put it, “Art breeds Art” (Morris,
1882).

Ruskin shared with Morris the idea that through education and social habits greater
appreciation for what is beauty can be developed. The preservation of nature not only
develops humans’ appreciation for the beautiful but also empowers them to engage in
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work and creative pursuits. Through the acquisition of several plots of land, Ruskin
established what he saw as the most “effective use of the ground” (Ruskin, 1882).
Ruskin prided himself on turning “rank grass which uselessly occupy the pieces of
irregular level at the banks…into docile and easily workable plots of territory” (Ruskin,
1882). Again, this quotation highlights that labor and working with nature increase
productivity and enhance the beauty of the surrounding area.

Brisbane, like Morris and Ruskin, believed in the importance of preserving our natural
habitat, but in many ways, his approach was based on the opposite motives. Morris
idealized past social organizations and strongly resisted modern “civilization as it now
brings inevitable ugliness with it” (Morris, 1882), while Ruskin worried about “a constant
contradiction of civilization, in which the beautiful exists only at the expense of the
useful” (Ruskin, 1882). The fear that civilization was resulting in the destruction of the
beautiful was shared by both Morris and Ruskin. Brisbane presented a very clear and
systematic new social organization breaking away from the past chaos and was heavily
influenced by Charles Fourier’s work on the Phalanstére. Brisbane was likewise
concerned with the preservation of the beautiful, but he developed his utopian social
order based on the Phalanstére physical typology in several locations across the US.

In Engels’ writing, we find less of a personal approach to improving the human condition.
Rather, his work offers a more descriptive account of successful and rich communities in
different parts of the world. Despite the particularities of each community that Engels
described, they share three commonalities: (1) starting from nothing, (2) working hard
and becoming “enormously rich” in a relatively short period of time and (3) emphasizing
participants’ sharing of all material goods (Frederick Engels, 1844). This stood in stark
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contrast to Ruskin, who viewed technology “as a cruel and furious waste.” Engels
depended on machines and technology for the success of the his ideal communes; he
held that the completion of “menial and unpleasant manual tasks…can be almost entirely
dispensed with by improved facilities, machines and so forth” (Frederick Engels, 1844).

Ruskin, Morris, Engels and Brisbane shared a discontent with the bourgeoisie,
perceiving its idleness as sustained by the fruits and labor of the working class. On his
visit to the US, Engels noted that “[t]he Americans are tired of continuing as the slaves of
the few rich men who feed on the labor of the people” (Frederick Engels, 1844). These
four thinkers viewed social emancipation from the hierarchical social structure as
founded on the “freedom of thought and speech” (Morris, 1882). Brisbane even added a
footnote stating that “women free and independent—who has no favors to ask of man”—
may share in this new independence (Brisbane & Macdaniel, 1844).

At the beginning of the twentieth century, life changes demanded a reevaluation of social
ideas, and new technologies stood at the center of that process. The distinctions
between private and public, fleeting and permanent, and groups and individuals
dissolved and new ideas of urbanization and human social interaction began to surface
and take shape.

Emerging from the difficulties of early industrialization, thinkers at the turn of the
nineteenth century began to veer towards peaceful and more concrete social reforms.
Faith in technological advancements and the scientific method offered new, more
practical tools for social restructuring. Confidence in new technologies allowed for new
utopian thoughts to emerge. While almost all utopian proposals share a hint of
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totalitarianism, prior to the twentieth century, utopian proposals under monarchies and
from the period before new technological developments were unapologetically
totalitarian. Claude Nicolas Leduex’s (1736–1806) plans for the French city of Chaux and
Fourier’s (1772–1837) Phalanstère are two highly influential examples of such
totalitarian utopian projects. Under the new social structures of post-monarchical
regimes and post-Crystal Palace technology, a new promise for utopian proposals
emerged that could avoid the oppression of totalitarianism (Brisbane, 1840; Vidler,
1990). This new optimism manifested itself through utopian proposals such as Howard’s
Garden City (1898) and Garnier’s Industrial City plan (1898–1917). These projects in
turn symbolized the diverging ideologies advocating for a return to agrarian living in
closer relationship with nature versus full immersion in the spatial aesthetic of the
machine and industrialization. Both Howard’s Garden City scheme and Garnier’s
Industrial City went on to play an important role in advancing governmental involvement
in social programs through concrete legislation and policies.
	
  

Disillusioned with the unattainable utopian proposals of his predecessors, Howard
instead fully engaged with the scientific discourse of Darwinian thought and faith in the
scientific method when conceiving his Garden City project as a concrete vehicle for
realizing his ideas. Even though Howard owed an ideological debt to Ruskin and Morris
and their call for a return to a simpler agrarian lifestyle, his position was radically distinct
in that he was willing and able to compromise with his environment to see his projects
built. Howard was above all a pragmatic person, unlike the uncompromising poets whom
both Ruskin and Morris were. Howard’s Garden City plan was about limiting urban
population growth to a maximum of approximately 60,000 people per city. The Garden
City is a self-contained, self-sufficient circular urban development plan surrounded by
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green areas (see Image 9). Justine McGuirk’s Radical Cities describes a new generation
of game-changing architects and designers in twenty-first-century Latin America, and the
author could very well have been describing Howard in writing the following:
“So, yes, pragmatism. Yet there is no shortage of idealism: it is simply not
dogmatic. I prefer to think of them not as pragmatic idealists
(compromisers) but as idealistic pragmatists. Pragmatism, as a means to
idealistic ends, requires more imagination. It means that, where
necessary, methods must adapt themselves to the prevailing conditions,
that flexibility and lateral thinking are prerequisites, that there is no
orthodox answer.” (McGuirk, 2014b).
Not being from a privileged background, Howard had to work his way around closed
conservative social structures in England to obtain a proper hearing for his utopian
proposal. It was no small feat that Howard was able to not only publish his seminal book
Tomorrow a Peaceful Path to Real Reform (E. Howard, 1898) and become a key figure
in reforming urban planning and city design, but also build his utopian proposal in
England not once, but twice. To materialize his Garden City proposal, Howard needed to
associate himself with financially powerful men. The two Garden Cities built based on
Howard’s ideas are Letchworth Garden City (1908) and Welwyn Garden City (1920).
These projects had to somewhat diverge from Howard’s original plan to accommodate
for site conditions, financial constraints and all the factors that come into play when
actually turning an idea into reality. While these two Garden City developments arguably
failed to completely materialize Howard’s ideals, they are nevertheless both examples
that remain in use today with, for the most part, a high degree of user satisfaction
(Dyckhoff, 2012; Miller, 1983, 1998).
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Image 8: Arial view drawing by Tony Garnier for his Industrial city project, 1917. Source: (Lyon, 2014).
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Image 9: Ebenezer Howard’s original design concept for his Garden City plan. Source: (Darley, 2012)

Howard believed “that people will respond freely to the environment that gives them the
most advantage” (Fishman, 1982). Therefore, for all men, social success lies not in
impositions, but in rationality and the voluntary participation of each member of the social
group. Despite men’s freedom from forced labor and potential emancipation through the
machine, Howard still viewed work, when voluntary and for the greater good, as a
human need, central to the health and progress of a community. As Robert Fishman
pointed out in his book Urban Utopias of the Twentieth Century, Howard’s policy for the
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Garden City was “that the community include both privately and collectively owned
enterprise and leave to the citizens the choice of how they wished to work” (Fishman,
1982).

Howard’s position on labor’s importance as a positive element of social organization was
not unique, although not everyone shared the idea of work as a dignified necessity. The
possibilities offered by technology held, after all, the promise of emancipating men and
women from having to work altogether. At the turn of the twentieth century, Karl Marx’s
son-in-law Paul Lafargue, “attribute[d] ‘the individual and collective misery’ of modern
society to the ‘furious mania for work’ that exhausts and debases the individual” (Vidler,
1971). Likewise, Jules Guedes envisioned the “machines doing the work,” leaving
humans to finally enjoy life more fully (Lafargue, 1907; Vidler, 1971). There were those
who certainly viewed a lifetime of leisure as the highest attainment of freedom in human
life. Labor, however, was also viewed by many thinkers at the turn of the century as a
positive and necessary part of human life, something imbuing it with purpose. For
example, during the last two years of his life, Emile Zola was inspired by Fourier’s work,
as were Garnier and Howard. They viewed labor as an intimate human need for
cooperation and empathy (Vidler, 1971; Wiebenson, 1960; E. Zola, 1893). Whether labor
constitutes a healthy and positive activity or a debasing social ill was intensely debated
at the time, and much of the argument centered on the new potential offered by the
machine. This debate was also reflected in questions centering on nature versus
technology. Just as the divide in utopian proposals proved crucial in the development of
public housing projects in Chile, so, too, would the divide between the role of labor go on
to play an important role in the social structuring and organization of public housing
projects in Chile.
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Faith in the scientific method began to permeate progressive thought at the end of the
twentieth century. Clear and practical ideas, such as the link among hygiene, sanitation
and health, facilitated humans’ control their environment. As the well-known architectural
theorist and historian Anthony Vidler wrote in a short essay in 1971, “A healthy and open
city would be the generator of a healthy and open people” (Vidler, 1971). This idea was
at the center of the City Beautiful movement that started in 1893. This faith in science
and technology was also at the core of both Howard’s Garden City and Garnier’s
Industrial City proposals. In fact, it transversally permeated most emerging ideas and
projects at the turn of the twentieth century. Howard saw progress in the empirical
validity of the scientific method, as “the introduction of towns in which modern scientific
methods and aims of social reformers may have the fullest scope in which to express
themselves.” The new cause-and-effect model characterized by scientific research
contrasted greatly with the unrealized utopian proposals from a century earlier. The
scientific method therefore served to further validate itself through social reform projects.
In the above-mentioned essay, Vidler writes about how the influential work of Émile
Zola’s book Travail: Labor incorporates this new scientific worldview, Vidler writes: “The
city itself was invested with Darwinian overtones by Zola: throughout the novel the image
of the growing city and what it re-paces, concretized the evolution of the new society”
(Vidler, 1971; É. Zola, 1901).

The turn of the twentieth century saw faith in the scientific method cemented, which
seemingly propelled technological development forward as the new liberator of men and
women. Vidler wrote that “Supporting this flowering of idealism, was of course the notion
of scientific evolution, the perfection of technology was an emancipating force for the
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laboring classes” (Vidler, 1971). In describing Howard’s ideological counterpart,
Garnier’s Industrial City plan ideas, the architectural historian Dora Wiebenson likewise
pointed to the emancipatory potential held out by scientific and technological
developments at the turn of the twentieth century. Wiebenson wrote that “Electricity was
associated with a future mastery of the machine and the emancipation of man from its
enslavement” (Wiebenson, 1960). This freedom, particularly as regarded the “laboring
classes,” presupposed a new social organization in which these former workers could
take on a new role.

Unlike Howard’s Garden City proposal, however, Garnier’s Industrial City project never
materialized into a built project. Garnier started developing his Industrial City concept in
1898 and would continue refining his proposal over a length of time similar to what it took
Howard to build his two Garden City projects, Letchworth Garden City (1909) and
Welwyn Garden City (1920). Garnier worked on his Industrial City plan from its
conception in 1898, when he was still a student at the Ecole Nationale del Beaux Arts de
Lyon, to its publication in 1917. In a manner similar to what Howard had done with the
two Garden City projects, Garnier also tried to develop his ideas along a real site located
in Southern France. As described in Tony Garnier’s Urban Museum, Garnier situated his
ideal Industrial City “in a place that can be identified as being in the Saint-Etienne area
(near by Saint-Chamont/Rive-de-Gier), which was heavily industrialized at the beginning
of the twentieth century” (Musée Urbain, 2017). Despite having a specific site in mind,
Garnier did not ultimately build his Industrial City, and so the strength of the project was
not in Garnier’s ability to transform it into reality, as was the case for Howard. Rather,
Garnier anticipated important realities that were beginning to manifest but that had not
previously been addressed by city planners. Actualities such as high-density living
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quarters, transportation solutions and spatial urban zoning where key elements in
Garnier’s Industrial City plan. Howard looked back towards Ruskin and Morris, and his
proposal sought to improve living conditions by returning to a simpler, less congested
pastoral lifestyle. In contrast, Garnier was fully engaged in looking to the future of
technological development and urban life. While past thinkers such as Fourier also
influenced Garnier, his proposal nevertheless embraced what to him seemed the
inevitability of the growing industrial city. In other words, while Howard rejected the
growing industrial cities, Garnier accepted them as the reality of the future and designed
his ideal scheme with the goal of incorporating that reality.

Garnier made critical contributions to urban planning and design, and his influence on
the next generation of designers was immense. Garnier’s Industrial City was the first to
envision the zoning districts of the modern city (Garnier, 1990; Pundlik, 2010). Garnier
divided his Industrial City into zones according to functions such as leisure, residential,
work and health. The approach to organization, transportation access points and city
density, along with the extensive use of high-rise buildings and ideas about zoning,
proved tremendously influential on the CIAM. Projects such as Le Corbusier’s urban and
city planning proposals for Moscow and Paris contain evidence of Garnier’s influence,
and the same is consequently true of Lúcio Costa’s work for the city of Brasilia in Brazil
and Doxiadis’ plan for Islamabad in Pakistan. Le Corbusier’s urban and city planning
schemes in turn exerted a significant influence in Latin America, where even today, the
majority of contemporary public housing developments reflect their form.

After World War II and a half-century of horror, bloodshed and subpar urban living
conditions, the pursuit of peaceful means for instituting social reform was particularly
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appealing. After the struggles and slow progress encountered by Letchworth, the first
Garden City, it became apparent that such initiatives needed governmental backing to
achieve higher levels of success. This acknowledgement gave rise to marked progress
in legislation on public housing and public health, as the realization of the law’s political
power was fully realized. Therefore, through Howard’s Garden City and Garnier’s
Industrial City, the field of city planning for the twentieth century was established, along
with its legislative backing.

If utopian proposals do indeed flourish in response to perceived social ills, then it is
telling that today, a new wave of utopian proposals, particularly evident in the art and
design worlds, has been thriving. Today’s wave of utopian/dystopian proposals is
abundant, as for example, the entire field of speculative design reflects. One could argue
that all of the activist art projects dominating today’s art scene are utopian in spirit,
arising not only to criticize contemporary social conditions, but also to bring forward new
proposals. Examples of these works abound, but what is important to highlight here is
how certain ideals expressed at the end of the nineteenth century in Europe seem to be
resurfacing today. At the core of utopian proposals is their expected ability to transform
people’s lives and behaviors through spatial and normative structures. It is fascinating to
see the rhetoric of the second half of the nineteenth century being replicated almost
identically in the modern Chilean context. In 1882, Ruskin wrote, “In order to form
wholesome habits in them (human beings), they must be placed under wholesome
conditions (spaces)” (Ruskin, 1882). Similarly, Aravena, Chile’s first Pritzker prize
recipient, told Dwell magazine in a 2017 interview, "Build good cities and you will get a
better man. For that to happen, there are three conditions: the right rule of law, the right
financing plan, and good design" (Deam, 2017). These sentiments expressed by both
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Ruskin and Aravena are, of course, what underlie most utopian work, that is, the idea
that through design one can shape behavior and improve social conditions. While the
implied top-down structure of this idea was commonplace in Ruskin’s time, that is not the
case today, and Aravena’s reference to the right law, financial backing and design
reveals the need for collaborative work to play at least a partial role in bringing these
ideas to fruition. The central idea, however, that good design breeds good people,
remains the same. As we shall see, this idea repeatedly surfaces within utopian
proposals. Aravena’s quotation is particularly relevant for this thesis because while he
has worked extensively and for diverse clients, his breakout project was the design of
Quinta Monroy, a public housing project in Iquique in Northern Chile. Aravena’s words
thus reveal Chile’s current struggles with improving social conditions through design.
More specifically, Aravena’s words reveal the role the state can and should play in
developing healthy public housing projects.

The idea that space can impact human behavior, expressed by Ruskin and Aravena,
has been reiterated often throughout history and is central to spatial utopian thought.
Utopia as a means of giving form to urban planning and architecture also boasts a long
and complicated history. This thesis focuses on the design ideas that emerged as a
result of the utopian debate at the turn of the twentieth century and that went on to
influence public housing construction in Chile a century later. Through the utopian
proposals of the turn of the twentieth century, we see the two opposing trends begin to
find form: a push for a return to agrarian living (e.g., Howard, Wright, Olmstead and
Sullivan) versus city industrialization (e.g., Garnier, the CIAM, Le Corbusier, Costa and
Doxiadis). How these two divergent utopian trends began to physically manifest across
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the world reveals the dominant utopian thought: high modernism. Today’s Chilean public
housing typology has its roots in precisely this debate.

There is a contrasting argument to that that the built environment shapes the people in it.
For example, according to Frederic Jameson, an important contemporary cultural critic,
the physical and geographical parameters of a given social group reveal that entity’s
internal consciousness (Jameson, 2005). This idea implies a reciprocal relationship
between people and their built environment. As much as people’s social behavior is
determined by their cultural context, the cultural context is created by people’s
conceptualization of it. As Marx wrote, “Life is not determined by consciousness, but
consciousness by life” (Marx, 1939). David Harvey put it another way in his book Spaces
of Hope: “We are, at root, curious and transformative beings endowed with vivid
imaginations and a certain repertoire of possibilities that we have learned to put together
in different ways at different places and times.” As a species, what makes us who we are
is our ability to quickly adapt to change. We are never at a final destination, but are
always in a state of transformation; we are molded by our environment and
simultaneously molding it through our actions, sometime even creating a change to
which we must later adapt.

The romantic nostalgia for the idealized “old” town that form found in, for example,
Howard’s Garden City proposal, was an inadmissible alternative a mere 20 years later,
right after World War I. Technology brought a new social structure that promised to
liberate humans from their burden of labor. Following on Garnier’s Industrial City
proposal, utopian ideals began to embrace technology as the primary answer to social
inequality. Due to the very nature of technology, however, this ability to grant freedom
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from labor derives through mass production at the expense of individuality. This
exchange can be viewed as trading one type of enslavement for another.

This exchange of less work for less individuality is central to the development of utopian
thought in the early twentieth century. The realization that a space and the people who
occupy it have an equally strong influence on each other began to inform spatial
organization. Utopian thought started to focus on the ways that technology could be
used to organize space and negotiate a balance between spatial efficiency and human
social organization. At the end of World War I, a return to agrarian, pastoral living was
completely rejected; the focus turned to the future and the possibilities offered by
industrialization and city living. It was around this time that the birth of Modernism, which
would become the most influential art and architecture movement of the twentieth
century emerged. For example, Le Corbusier developed the concept for the Dom-Ino
House in 1914, the De Stijl art movement in Holland was founded 1917, the Bauhaus in
Weimar Germany was established in 1918, and young Mies van der Rohe’s career also
began to take shape at approximately this same time. Speaking of the Bauhaus
movement being conscious of the intimate and mutually influential relationship between
inhabitants and the spaces they use, Henri Lefebvre wrote, “The Bauhaus people
understood that things could not be created independently of each other in space
whether movable (furniture) or fixed (buildings), without taking into account their
interrelationships and their relationships to the whole” (Hays, 1998)

This realization, however, was not easily mediated. Utopias varied greatly depending on
the individual or organization proposing them. A suitable example of the latter is the
CIAM, founded in France in 1928. In the early days, the members of the CIAM, of which
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Le Corbusier was a founder, viewed technology’s promise to free humans from labor as
an opportunity for men and women to finally pursue true happiness. Writing about the
CIAM’s early ideas, the architect and theorist Manfredi G. Nicoletti noted that “happiness
does not derive from the moderation of one’s desires but rather from an endless
possibility of satisfaction” (Nicoletti, 1971).

The same problem arises at both extremes: humans as prisoners of labor or humans as
prisoners of the machine and technology that performs their labor. One such utopian
proposal was presented through Dutch visual artist and designer Constant Nieuwenhuys’
project, New Babylon. Constant, as that individual is commonly known, argued through
his utopian design that humans, once nomadic, had enslaved themselves to land and
work. Constant saw technological development as a return of human’s freedom from a
sedentary existence. Architectural historian Hilde Heynen noted presence of this idea in
Constant's work when she wrote: “…New Babylon is a world in which all that is fleeting
and transient has acquired the force of law…and thus perhaps a nomadic mode of life
made possible by technology” (Heynen, 1996). The underlying idea of Constant’s New
Babylon project was similar that espoused by the CIAM inasmuch as both criticized
routine work and a sedentary life that forces humans to lose their freedom of movement,
and thus, the possibility of being happy. Heynen wrote that New Babylon “presents an
image of a social form in which the desires of the individual and the needs of the
community are inseparably entwined. As Constant described it, it is a society with no
need for secrecy or possessions” (Heynen, 1996). In other words, it was a society with
no need for privacy or surveillance. Constant’s New Babylon reveals a new perspective
when examined via the lens of Michele Foucault’s Discipline and Punish, in which he
develops the idea of surveillance through the panopticon (Foucault, 1995).
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We thus have, on the one hand, the ideological and design vein that argues for either a
return to an agrarian lifestyle or at least a stronger relationship between our daily lives
and nature, greenery and vegetation. Among the main exponents of that perspective
were Ruskin, Morris, Howard, Olmsted, the City Beautiful movement, the World’s
Columbian Exhibition of 1893 in Chicago, Sullivan and Wright. On the other hand are the
proposals embracing technological development and the associated machine-like,
industrial city aesthetic. Key supporters included the members of CIAM; the Bauhaus;
and De Stijl, with some of the most famous members of these groups being Garnier, Le
Corbusier, van der Rohe and Walter Gropius. Le Corbusier entered the urban planning
and architecture dialogue with a specific form at precisely the moment when the two
ideological perspectives were the most separated and the embrace of city living and
technology seemed unavoidable. Le Corbusier developed a language that appeared to
mediate the concerns of both groups. At the heart of his design rhetoric were the clean,
practical lines so characteristic of the machine and represented in the aesthetic of high
modernism. Simultaneously, the need to bring nature inside and to encourage dwellers
to enjoy the outdoors, sunlight, fresh air and cleanliness was also central.

In 1929, the Austrian architect and engineer Karl Brünner arrived in Chile for a two-year
stay. During his time in Chile, Brünner worked with the MINVU and was also a faculty
member at the Universidad de Chile. Hence, his ideas and positions had a particular
influence on both the government and the students who would later become the future of
Chilean architecture and urban planning. Brünner arrived in Chile with a clear ideology
marked by the recent currents in European design thought declaring new faith in
technology and the growing industrial city. As with Garnier’s utopian proposal and the
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work emerging from the CIAM and the Bauhaus, Brünner brought to Chile the need for
zoning as well as an emphasis on using aerial photographs for documenting and
planning the urban layout (Chilena, 2016).

Le Corbusier, the Bauhaus and High Modernism
“Utopia’s fall from grace in the modern period is crucially tied to architecture's failure in
giving shape to dreams of a new society wrought from social and political
transformation.” Erika Naginski from her “Shapes of Utopia” GSD course description.

	
  
Just as the rejection of industrialization and machine aesthetics at the end of the
nineteenth century inspired the City Beautiful Movement, so, too, did the embrace of
industrialization and machine aesthetics inspire the CIAM and the Bauhuas. During this
period, the conception of the ideal city, of the utopian plan, began to consider personal
aspects of freedom, choice and individuality. While the need for order and organization
was maintained from earlier utopian proposals, it was no longer evident that selfcontained (partly or completely isolated) spaces, such as Fourier’s Phalanstery,
Ledoux’s ideal city of Chaux, Howard’s Garden City, Garnier’s Industrial City and
Brisbane’s Phalanstére, could ever truly incorporate the variety and richness of human
needs. Oddly, high modernism was borne from the struggle to improve human health
and eliminate the homogenizing aesthetics of the early tenement homes. Despite those
origins, it ultimately became responsible for much of the unhealthy and homogeneous
housing development across the world.

The need for order and organization is emblematic of the high modernist movement’s
early ideals. This order and organization can clearly be seen in all the technological
development of the time. A reconciliation with technology began, and an acceptance of
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its role in propelling development forward emerged. Technology equaled efficiency, and
the perfect functioning of its parts benefited the whole. Offering an analogy comparing
technology to order, Manfredo Tafuri made a perfect case: “The restructuring of the total
urban space and landscape necessitates the rationalization of the overall organization of
the city machine.” Tafuri further emphasized the role of the architect in this system,
writing, “The architect is an organizer, not a designer of objects.”

As regards the utopian struggle that played out at the turn of the twentieth century, as
well as the underlying ideological debate on technology versus nature, the former camp
won the debate, at least temporarily. As has been mentioned before, separating
technology and nature is not completely fair to either side of the argument. The
proponents of a return to a more agricultural lifestyle, namely, Ruskin, Morris and
Howard, did not fully reject technology, and those in favor of technological development,
including Gropius, van der Rohe, Le Corbusier and Loos, likewise did not reject nature.
As a matter of fact, central to the modernist ideals was the ability of high-rise buildings to
provide and prioritize open public spaces at street level so as to foster and promote
greater engagement between human beings and nature. For example, Gropius argued
that the high-rise would be beneficial for “the biologically important advantage of more
sun and light, larger distances between neighboring buildings, and the possibility of
providing extensive, connected parks and play areas between the blocks” (E. P.
Mumford, 2000). This technology versus nature debate can also be appreciated in the
internal struggle at the Bauhaus between Gropius and Johannes Itten; Gropius saw an
improved relationship with nature through technological advances, while Itten, due to his
more spiritual impulse, advocated for a more cautious and slow embrace of technology
and favored the traditional relationship between humans and nature. For better or worse,
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however, the utopian debate at the turn of the twentieth century created a slow and
steady separation between human beings and their natural surroundings, culminating in
the symbolic, era-defining Dom-Ino house prototype design created by Le Corbusier in
1914–15.

Through his Dom-Ino house design, Le Corbusier created a diagram outlining the
backbone of modernist design and aesthetics. The extraordinary speed with which Le
Corbusier’s design principles spread and his persona began to be idealized reflected the
worldwide need for a design answer to the pressing question of rapid urbanization,
industrialization and technological development. As is the case for any scaling process,
if it is not done carefully, disaster can ensue. During the mid-twentieth century, there
were many modernist projects all over the world that were considered to be disasters
and were therefore soon demolished. Part of the reason was that the scaling process
excluded the individual resident and the careful consideration of the natural site
conditions in favor of ignoring both the site and the individual. As Scott has written, when
Le Corbusier’s urban plan for Moscow was rejected as a “‘city of nowhere,’ Le Corbusier
recycled his design virtually intact—aside from removing all references to Moscow—and
presented it as La ville radieuse, suitable for central Paris” (Scott, 1998).

High modernism’s numerous problematic manifestations around the world, however,
cannot simply be blamed on a poor scaling process. Rather, the belief in its “scientific”
backing further aided its wildfire-like spread. As Scott has clearly articulated, “Believing
that his revolutionary urban planning expressed universal scientific truths, Le Corbusier
naturally assumed that the public, once they understood this logic, would embrace his
plan” (Scott, 1998). Faith in science and technology was absolute; if human beings could
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understand scientific principles, they would comprehend the truths explaining the
workings of everything in life. If Modernism was scientifically proven, then it had to be
true, and if most people could not understand these principles, then it was the duty of
those who could to spread them and to force them upon others until everyone could
perceive and understand their significance.

In addition, there was also the ease of construction and low cost that many governments
embraced. High modernist design schemes not only presented practical benefits, but
also carried the valuable stamp of coming from the developed world. By embracing
modernist aesthetics, a developing country and its politicians could make the seductive
claim of propelling the state into the future and towards development (Aguirre González,
2004; Doxiadis, 1970; Fraser, 2000; Holston, 1989; F. L. Lara, 2008; McGuirk, 2014b;
Wilk, Victoria, & Albert, 2006). This general sense of inferiority and admiration for
foreign, mainly European, imports was certainly strong in Latin America, one of the
regions that most intensely embraced the high modernists promise (Bergdoll, Comas,
Liernur, Del Real, & Museum of Modern Art, 2015; Escobar, 1995; Gray, 2016).

The modernist promise was in fact a social dream all over the world. The Greek architect
and urban planner Doxiadis designed a large urban project for Islamabad in Pakistan.
Doxiadis was so influenced by the CIAM’s and Le Corbusier’s assertion that modernist
architectural forms were based on universal scientific truths that he developed the study
of Ekistics in 1942. Ekistics analyses human settlement patterns with the intention of
improving the design quality of these settlement at all scales, from the home to the
region.
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The utopian promise set forth by the worldwide spread of high modernist design was to
eventually meet its inevitable demise. Some of the more emblematic projects
symbolizing high modernism’s failure to scale were housing projects such as Igoe-Pruitt
in St. Louis, Detroit’s Brewster-Douglass and Robin Hood Garden in London; these three
sites were characterized by conflict and spatial blight. In this regard, the self-correcting
process experienced by some utopian propositions is telling. Nicoletti wrote, “the end of
the CIAM was decreed in the name of the new reality: the right of the people to give a
personal, creative contribution to the image of their habitat, the necessity of finding an
expression of the new mobile society.” In other words, the acceptance that truth in space
varies across cultures, peoples, needs and time. In other words, spatial distinctions
strongly shape the individual, and the individual brings forth new forms of urbanization
and human interaction.

As the next section explores, what appeared to be the end of high modernist aesthetics
was only an illusory ending. The guiding principles of high modernism are still very much
alive today, not only in Chilean public housing but also around the world. China, for
example, has in recent years funneled its strong political will towards massive housing
development projects that in scale, height and density put Igoe-Pruitt, or any other
famously demolished high modernist building, to shame. The next sections seek to
understand how the high modernist aesthetic has maintained and arguably reinforced its
global dominance.
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3. Revolutions Protesting Cultural Hegemony: The Intellectual Struggle

	
  
“Art is the most intense mode of Individualism that the world has known. I am inclined to
say that it is the only real mode of Individualism that the world has known.” (Wilde, 1905)

This section analyses developments during the mid-twentieth century in Europe that
went on to have global manifestations. This period loosely began with Le Corbusier’s
first large urban plan for the city of Moscow, La Ville Contemporaine in 1922. This period
found its symbolic climax in the Paris revolts of 1968 and culminated with the important
events that took place around 1989. That year witnessed the end of the Cold war, the
commercial introduction of the Internet and, in Chile, both the end of Pinochet’s military
dictatorship and the beginning of the period of public housing development studied in
this thesis. Given the developments described in the previous two sections, the midtwentieth century saw a strong, abstract global expansion and technology cemented in
its faith in science. This period was also marked by the two world wars, which while
primarily Eurocentric, had profound global ramifications for both human migration and
political globalization (e.g., the Cold war). Utopian ideals once more found a fertile
ground in the devastation brought about by the wars. This time, the emergence of mass
media meant that the ideals were voiced in a new and powerful manner. As is illustrated
in this section, mass media has the power to inform large audiences, as well as to
stupefy them. During this period, the polarizing struggle seen in the earlier utopian
proposals at the turn of the twentieth century continued to evolve. The contest between
nature and the city as a “machine for living” continues to manifest itself even today, but
the voice of the anonymous and abstract machine has clearly drowned out that of nature
and the individual. Those projects that gained traction were those that abstracted and
agglomerated human beings, such as the propaganda work of Edward Bernays in the
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US and the government propaganda of the Soviet Union (1922–1991); Norman Bel
Geddes’ streamlining of industrial design; the Bauhaus; Henry Dreyfuss’ anthropometric
charts; New York City’s master plan by Robert Moses; William Levitt’s Levittowns; Le
Corbusier’s many unrealized proposals for remaking Rio de Janeiro, Buenos Aires and
Moscow; and Costa and Oscar Niemeyer’s Brasília. Works that attempted to rescue a
higher degree of individuality were usually strongly connected to their natural
environment, were smaller in scale and featured a reduced global platform. Examples
can be found in the texts of Gramsci, Foucault, Louis Althusser, Lefebvre, Doreen
Massey and others. Using more popular language, Virginia Lee Burton’s The Little
House (1942), Jane Jacobs’ The Death and Life of Great American Cities (1961) and
Talus Taylor and Annette Tison’s Barbapapa’s New House (1972) addressed similar
issues of mass consumption and the loss of individuality via the severance with nature
and the environment. This trend towards promoting individuality gained strength within
the art world during this period. The student revolt in Paris in 1968 was a response to the
perceived growing social complacency described so well in Guy Debord’s The Society of
the Spectacle (1967). In parallel to the student revolts in France, Chile underwent
student revolts in every university in the country between 1967 and 1968; these
completely reformed the Chilean university system. In addition, in 1970, Allende, a
Marxist and member of the socialist party, was elected president of Chile, only to be
overthrown three years later by Pinochet’s military coup d’état. These events did not
develop in Chile without considerable foreign influence, and they created the ideological
and physical conditions for what became standard operating practice in Chilean public
housing development.
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As revealed in the last two sections, the 100-period between 1850 and 1950 saw
dramatic changes to the built environment. Technological advances led the construction
field to new possibilities in building heights, speed and materiality. These changes
produced an abundance of design options, but what began to dominate design and
construction discourse was high modernist aesthetics. After the apparent demise of high
modernism in the mid-twentieth century, high modernism has experienced a form of
rebirth through its clear footprint on the public housing projects that are still being built
today. The question arises of whether high modernism is so prevalent today because Le
Corbusier was right when he said that the public would one day understand its
unquestionable logic and begin to embrace it or of whether something else is at play. In
other words, why are so many building projects materializing today without much public
resistance when the same building typology was so problematic only a few decades
ago?

The answer to this question is found in all the other technological advances that
accompanied construction developments between approximately 1850 and 1950, and
particularly mass media and entertainment. As the title of this section implies, after a
century of intense revolution, physical change and two world wars, an ideological shift
took place, noticed early on by thinkers such as Gramsci and Frantz Fanon. This shift
addressed the technological developments that help control the masses through
propaganda and the filtering of information, namely, radio, photography and television. If,
as the architectural professor Norbert Lechner has written, “Architecture has been called
journalism in stone, since it reflects the culture, climate, and resources of the time and
place” (Lechner, 2014), then the mass spread of relative construction homogeneity
through the high modernist aesthetic reveals strong underlying cultural changes.
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Before addressing the potential causes of these cultural changes, we first turn to the
circumstances that caused the apparent demise of high modernist construction during
the mid-twentieth century. Disapproval of the changes in the physical environment
wrought by many large development projects with a clear high modernist imprint was so
widespread that the criticism is even evident in children’s books. Two examples of
children’s books mirroring the general social concern about high modernist urban
planning and architecture are Burton’s The Little House (1942) and Tison and Taylor’s
Barbapapa’s New House (1942; (Burton, 2002; Tison, 1972).

The Little House tells the story of a small house that once enjoyed access to the
surrounding landscape, the changing of the seasons and the sun’s light. It narrates the
house’s slow engulfment by unstoppable urban development and the construction of tall
buildings in the high modernist style. Published in 1942 during the middle of World War
II, Burton’s story reflects a certain nostalgia for rural life. In Tison and Taylor’s book, on
the other hand, although a romantic view of nature and a reflection of the unstoppable
urban development and high modernist building is still present, the focus is on the loss of
individuality and the homogenization of not only the built environment but also people.

Technological changes were not limited to the built environment. Rather, as these two
books demonstrate, there were massive changes in the process of printing books that
allowed for the use of color and faster, less expensive publication methods. All aspects
of life were affected by technological development, from advances in medicine (e.g.,
penicillin) to the printing process, and from fashion and kitchen appliances all the way to
perhaps two of the most life-changing new technologies, radio and television.
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Image 10: Virginia Lee Burton's illustrations for her book "The Little House" Source: (Burton, 2002).

	
  

117	
  
	
  

	
  

Image 9: Annette Tison and Talus Taylor's illustrations and text for their book "Barbapapa's New House"
Source: (Tison, 1972)

Gramsci wrote his most influential texts during the interwar period between 1929 and
1935 while imprisoned under Italy’s fascist regime. Although his ideas predated
commercial household television sets, developments in radio and printing were already
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reshaping how people received news and information. Television developments started
as early as the late 1800s, with the first public broadcasting taking place in
approximately 1928, but the television set would not truly become a household item until
the 1940s. Of Gramsci’s many contributions, one of the more influential was his concept
of cultural hegemony (Bates, 1975; Gramsci, 1971). As a Marxist, Gramsci was greatly
influenced by both Marx and Engels, and his theory of cultural hegemony is clearly
rooted in the works of both these thinkers. Engels’ term “false consciousness” addresses
ideas similar to those raised by Gramsci’s “cultural hegemony”—namely, that a ruling
class comprised of a small portion of the population can control or influence the larger
public to think and act in ways that benefit the former rather than the latter. Gramsci’s
cultural hegemony contextualizes and expands on the idea that false consciousness has
the ability to control a population’s intellect and ideas. It is not a coincidence that
Gramsci’s focus on ideological control as the mechanism that removes a population’s
ability to truly perceive and articulate its own needs came precisely at the birth, so to
speak, of mass media. As is described in the following paragraph, the emerging fields of
advertising and public relations reflected the same principles to which Gramsci had
alluded in describing the ruling class’s attempts to manipulate and control the masses.

After World War I, during the Paris Peace Conference of 1919, American President
Woodrow Wilson was received as a hero by the adoring masses in Paris. Accompanying
Wilson on this trip was Edward Bernays, a nephew of Sigmund Freud whose parents
had migrated to the US in the 1890s. Bernays was only 26 years old when he travelled
to Paris with Wilson, and he was impressed with their reception (Curtis, 2006). Bernays
became fascinated by what he perceived as a sort of “herd” mass consciousness, rather
than individual consciousness, and went on to a career in advertising trying to tap
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precisely this mass consciousness. Bernays is considered the father of public relations
and had a substantial influence on efforts to exploit and control mass conscious through
advertisement and propaganda. As he wrote, “Modern propaganda is a consistent,
enduring effort to create or shape events to influence the relations of the public to an
enterprise, idea or group” (Bernays, 1928). One of Bernays’ crowning moments came in
1929 when he orchestrated the so-called Torch of Freedom campaign, which aimed at
encouraging women to smoke. Bernays had been asked by George Hills, head of the
American Tabaco Company, to help him access the female consumer market, which had
previously been overlooked because of the belief that smoking was an exclusively male
activity. Bernays enlisted a group of attractive young women to all start smoking
simultaneously in front of a large group of reporters and photographers during New York
City’s 1929 Easter parade. Many news outlets showed the strength, rebellion and
attractiveness of these women smoking. Bernays’ strategy worked, and the cigarette
market was opened to women under the banner of women’s liberation. Bernays’ hugely
successful career was devoted to making people want things that they did not need
(Curtis, 2006) to “engineer desire.”

What lies behind Gramsci’s idea of cultural hegemony is precisely the same idea that
Bernays used: that it is not necessarily information that drives people’s decision-making
processes, but rather something more unconscious and irrational (Freud’s
psychoanalysis). One can hardly argue that marketing and advertisements are not
extremely influential, manipulative and successful. Gramsci’s cultural hegemony argues
that the ruling class manipulates and controls the masses in a similar way by feeding the
public the information the ruling class wants them to have, but in a way that the masses
view and experience as their own idea.
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It is interesting to note that at approximately the same time that Gramsci was developing
and writing about his ideas on cultural hegemony, Brernays was launching his public
relations campaign and the CIAM was founded (1928). By the time Gramsci died in 1937
from medical complications after a decade of imprisonment, high modernism was well on
its way to becoming the international language of housing design. Burton’s The Little
House and Tison and Taylor’s Barbapapa’s New House reflected the initial fears set in
motion by this design aesthetic.

The decades following World War II, dominated on a political level by the Cold War,
witnessed an impressive increase in technological development that helped spread
television, mass media and high modernist ideas around the world. As Section 2
described, in 1968, a widespread student revolt rebelled against what the protestors saw
as universities’ static and dogmatic structure. Debord (1931–1994), a founding member
of the Situationist International (SI) movement (1957–1970), was partially responsible for
this uprising. In 1967, Debord penned a series of short essay for the SI movement, in
which he wrote, “Our era is fundamentally characterized by the lagging of revolutionary
political action behind the development of modern possibilities of production which call
for a superior organization of the world” (Harrison & Wood, 2003). In a way, Debord was
characterizing what he saw as the manifestation of Gramsci’s fears, namely, that the
general population was stuck in, and numb to, an accepting and unquestioning position
lacking in revolutionary action. This numbness came precisely from television and other
modes of mass control. As Debord put it:
“So far, the ruling class has succeeded in using the leisure the
revolutionary proletariat wrested from it by developing a vast industrial
sector of leisure activities that is an incomparable instrument for

	
  

121	
  
	
  

stupefying the proletariat with by-products of mystifying ideology and
bourgeois tastes. The abundance of televised imbecilities is probably one
of the reasons for the American working class’s inability to develop any
political consciousness.”
Debord and the other SI members, who were artists and intellectuals, called themselves
“situationist” precisely because their goal was to create situations, moments of
disruption, that would help awaken the dormant and “stupefied” population. Interestingly,
the situationists conceived of the term “unitary urbanism” as their canvas, their field of
action, because the interventions they sought “[could] only be realized at the level of
urbanism.” Here is the idea that on an urban scale, forms of domination are manifest and
need to be disrupted. The sentiment that the urban scale is where the major design
battles of our time are taking place was echoed by the architect and architecture
historian Kenneth Frampton: “In the meantime, the megalopolitan gate that has engulfed
the environment suggests that architecture should transform itself into a topographic
discipline” (Henket & Heynen, 2002).

The student revolts of 1968 that followed the publication of Debord’s text went on to
affect universities throughout Europe and the world. In Chile, these revolutions resulted
in the complete restructuring of all universities in the country. However, the protests did
not spread to other social circles, and the built environment was practically untouched,
despite SI’s intention to affect change by intervening on an urban scale. While the
publication of Tison and Taylor’s Barbapapa’s New House in 1972 reflected the
disenchantment with high modernism’s homogeneous aesthetic, the continued
development of such projects reveals how little effect this discontent had on their
worldwide spread. Among the best-known Western residential building blocks erected
after 1972 that bare the high modernist aesthetic are building projects such as Igoe-
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Pruitt, Brewster-Douglass and Stuyvesant Town in the US; Robin Hood Gardens and
Park Hill Sheffield in England; Vele di Scampia and Corviale in Italy; Hufeisensiedlung,
Römerstadt and Westhausen in Germany; 23 de Enero in Colombia; Prefeito Mendes de
Moraes and Gàvea in Brazil; and Villa Portales in Chile.

If there was a strong dislike for homogeneous residential blocks such as those
mentioned above, the question arises of why have they continued to proliferate so
vigorously all over the world. Why does that model still constitute the primary typology for
public housing projects worldwide and in Chile? These questions can be partially
answered through economics: The high demand for housing in rapidly urbanizing cities
puts enormous financial pressure on governments to build, and financial resources are
limited. Finances alone, however, are not sufficient to explain the lack of mass protest
against poor living conditions. As interviewee #6 from my Chilean fieldwork told me,
when she was a young child, her aunt went to live in the first government public housing
project in Olmué. She occasionally visited her aunt, and for many years, she pitied her
relative and told herself that she would never live in such a house. Today, at the age of
40, all she wants is a home of her own in such a development, and she has been waiting
for one for over six years. Can the above question thus also be answered, at least in
part, with the fact that these public housing developments, despite their homogeneity
and exterior appearance, provide a useful solid home for the poor? Definitely. Finances
and basic shelter, however, are still not enough to explain the unquestioned proliferation
of this housing typology worldwide.
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Figure 4: Floor plans for the 1st and 2nd floor of the social housing project in Punta Arenas. This is a
standard floor plan found throughout Chile with some minor variations. The dimension are also the same
across the country. Source: Photograph by Nicole Beattie of home owner’s hard-copy.
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Figure 5: Closer view of the 1 floor plan for the social houses in Punta Arenas. It is useful to notice the
dimensions, where the living room, dinning room, kitchen and entryway are all encompassed within a 4.5m x
3.15m (14.7ft. x 10.3ft.). Source: Photograph by Nicole Beattie of home owner’s hard-copy.
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In Chile, these homogeneous exteriors are coupled with exceedingly small indoor living
spaces. As can be noted from the photograph of the plans of the social housing in Punta
Arenas (see Figures 5 and 6), whose size matches the model in use across the country,
the living room, dining room, kitchen and entryway all fit in an area measuring 4.5m by
3.15m (14.7ft by 10.3ft). The living room alone is smaller than 2m by 2m (6.6ft by 6.6ft).
As for interviewee #6, she seemed to accept her condition and position at the bottom of
the financial and social ladder. She exhibited no resentment; she works as a maid,
earning approximately $500 dollars a month, which, in an expensive country like Chile, is
not much. The schooling for one of the children inhabiting the house she cleans is
equivalent to her entire month’s salary. I asked her what her plans for the future were
and whether she would like to do something else instead. She answered that her life was
fine as is. I have known interviewee #6 for almost 20 years now, and I have witnessed
first-hand many of the difficulties she has endured. However, I believe her when she
says she is fine and not seeking to change anything in her life. Nonetheless, her
perspective does not reflect merely a healthy acceptance of her condition; rather, it also
suggests resignation and exhaustion. She has two television sets in her house (not flatscreen models), her children have an abundance of toys, she has a slight weight
problem from consuming too many sugary snacks high in carbohydrates, they watch all
the latest movies (pirated online) and own smartphones, and the family also has incurred
overwhelmingly large debts. All these are characteristics that reflect her full embrace of
consumer culture; spending more than what she needs or can afford.

As Gramsci and Debord have both argued, propaganda has resulted in the progressive
numbing of the population. Distraction means that people are not aware of events
happening around them and means that politics can be swayed more easily by those in
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control of information. Their ultimate argument is that the population is too passive,
distracted and numb to take action to create changes. Could some of their claims be
reflected in interviewee #6 and the majority of the population living in public housing?
Perhaps the best way to respond to this enquiry is by first asking and answering another
question: Can mass media and political propaganda truly be so distracting as to make a
person oblivious to his or her surroundings? Debord would have answered this question
with a categorical “yes,” but he completed his most important work in 1967 and then
revisited his ideas in a new publication in 1988. If someone could answer this question
with a “yes” before 1989, that same response seems even more likely after 1989.
Between 1989 and 1990, tremendous changes rocked the world: The Berlin Wall fell in
November 1989, bringing with it the events that ultimately led to the end of the Cold War.
Massive and unprecedented student protests took place in China’s famous Tiananmen
Square. Chile saw the end of Pinochet’s military dictatorship after a successful electoral
process. The Human Genome Project was launched, and the World Wide Web was
made available for public use (Grovier, 2015).

Technological innovations have accelerated to the point where cellphones and
computers are obsolete almost at the moment of purchase, and the associated software
and interfaces are increasingly sophisticated. These developments have in turn rendered
screens increasingly distracting, whether intentionally or unintentionally. It is common to
see children in front of their personal tablets at restaurants so that the adults can eat
without being disturbed. In streets and parks, while driving, and everywhere else, people
are looking at their screens. In schools and universities, students’ in-class performance
diminishes with increased access to screens (Lang, 2017). Screens are becoming a
growing distraction in classrooms for both their users and those around them (Sana,
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2013). To the degree that screens can help a person forget his or her surroundings,
perhaps the most telling of all is the relatively recent use of gaming and virtual reality for
pain management in burn patients. Burn patients sometimes have to undergo months of
painful skin grafting and wound cleanings before they are completely healed. “Burn
patients report 35–50% reductions in procedural pain while in a distracting immersive
virtual reality,” reported Dr. Hunter Hoffman, a cognitive psychologist and research
scientist (Hoffman et al., 2011; Molteni, 2017; Walker 2017).

Screens can be highly distracting. Hence, while the question of homogeneity in public
housing worldwide cannot be attributed solely to Gramsci’s argument regarding cultural
hegemony or Debord’s mass stupefaction, the role of screens, propaganda and general
contemporary culture certainly makes people less present and less aware of their
surroundings. It is interesting to speculate about how these public housing projects
would fare if no screens were available. Regardless, Chile’s highly homogenous public
housing projects stand in stark contrast to the country’s vast geographic and climactic
variations. Where houses should respond to local site conditions, these projects are
siteless. The reasons that social housing projects in Chile do not respond to local site
conditions are complex, but the technological developments of the second half of the
twentieth century, particularly in terms of their impact on leisure, as Debord would put it,
have been considerable. In trying to address questions of design quality, healthy living
environments and, in the case of this thesis, a person’s ability to access sunlight, this
factor cannot be ignored.
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Image 11: Son of the women interviewed in Punta Arenas playing video games in the living room around
lunch time. Source: Photograph by Nicole Beattie.
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Chapter 4. Development of the Assessment Framework.
“An official definition of healthy housing does not exist. However, in 1990 the WHO
identified three levels of environmental conditions that might also be applied to
dwellings:
1. Desirable conditions, those which promote health;
2. Permissible conditions, those which are not ideal, but which are broadly neutral in
terms of their impact on health;
3. Incompatible conditions, those that, if maintained, would adversely affect health.” (N.
Roy, 2013) Nicolas Roy, VELUX Group.
Developing the assessment framework for best design practice using sunlight begins
with a literature review to establish what design recommendations and information are
already available. The importance of this review is twofold: (1) to establish the level of
detail and specificity of existing design recommendations and (2) to understand how
widely and easily available this information is. The relevance of this second point is that
high-quality information might exist but not be available, resulting in it not being
adequately or broadly used.

In conducting the literature review, I quickly recognized considerable overlap between
difference sources. This overlap strengthens the weight of certain design
recommendations, and it also allowed me to reduce the references used to avoid
redundancy. In studying social housing projects, I employed easily accessible design
guidelines that helped me compare and evaluate the extent to which each housing
project had succeeded or failed. I limited the design guidelines to those proposed by the
World Health Organization ((WHO, 1988, 2010); the National Center for Healthy Housing
(NCHH; (NCHH, 2015); and the books The Solar House (Chiras, 2002), The Circadian
House (N. Roy, 2013), Design Quality in New Housing (Cousins, 2009) and Design
Guide for Energy Efficiency in Social Housing (Bustamante G., 2009). These included
recommendations regarding aspects such as the ideal urban grid orientation, access to
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transportation and amenities, housing orientation, users’ occupancy behavior and the
prioritization of fenestrations. The more salient design recommendations were the
following:
Overlapping Recommendations between sources:
The space standard should reflect the needs of its occupiers.
Consideration should be given to the surroundings and site conditions such as
existing buildings, topography, landscape, climate etc.
Houses should have variety in the type of tenure, one that reflects the needs of the
local community.
Environmental impact should be closely cared for, both in the building process as
well as once the site and buildings are in use.
The development should aim to have a distinctive character reflective of both the site
and its users.
A strong infrastructure is needed to provide for a safe community, access to
amenities and public transportation and maintenance.
A community should be attractive, work on a human scale, be sustainable, have safe
pedestrian walkways.
Spatial diversity is important to provide for the functioning of different social interests
and foment a stimulating community.
Careful consideration should be given to layout, proportions and ratios of sidewalks,
streets and general accessibility.
Street grid when possible should be oriented East/West so as to maximize the
greater surface of housing façade to the South (when in the Northern hemisphere, or
North, when in the Southern hemisphere).
Proximity to neighboring houses, as well as architectural elements in a home such
as depth of eaves, or a break in the façade affect a homes ability of receive sunlight.
The general rule of thumb use here is the 45° - 25° test (Architecture, 2017). This
rule helps establish adequate height and distance between houses in order that
sunlight not is obstructed (see diagram below).
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Diagram 2: If the distance between buildings does not allow for the 25° clearance, sunlight accessibility will
be obstructed. In the case of most public housing projects in Chile, the narrowness of the streets, and the
back-to-back construction regularly impede 25° clearances. Diagram from First in Architecture (Architecture,
2017).

Diagram 3: This diagram illustrates how façade articulation, when not respecting 45° clearance to window
openings can also limit a homes sunlight accessibility. This condition occurred frequently in public housing
design in Chile, particularly in Punta Arenas, where access to sunlight, as the health studies showed, is most
critical. Diagram from First in Architecture (Architecture, 2017).
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Diagram 4: Example of façade articulation that does not consider the 45° rule. When residents expand their
homes, these expansions can oftentimes further aggravate this condition leading to the dark interiors often
found in the fieldwork. Photograph by Nicole Beattie.

Parameters from the Circadian House (N. Roy, 2013):
The light dose per day exposed to >1,000 lux should on average be more than 200
minutes with high intensity boosts, especially, in the morning.
Good spatial distribution of daylight and sunlight is achieved by distributing
windows in multiple external walls and the roof rather than placing them with
only one orientation.
Where possible, natural light should be allowed entry into the living spaces to
provide exposure to natural levels of light in the UV range.
Daylight with minimal spectral filtering should be delivered at those times of day
when it is most needed for circadian regulation.
A dwelling should follow the natural cycle of light and dark exposure - allowing high
exposure to daylight in rooms used in the morning and in the main activity rooms
used throughout the day, and complete darkness in the bedrooms at night.
Light/darkness: Exposure to high levels of daylight are needed in the main living
areas of the house during daytime, with special attention to the rooms that are mainly
used in the morning, whereas the bedrooms need to provide complete darkness at
night time.
It is important to carefully consider exposure to darkness during the sleeping periods
– as circadian and alertness regulation requires both light and dark periods over the
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day
Adaptability - A house whose space and occupants can adapt to changing conditions
(daily, seasonal) and needs.
Variation: the focus on nature’s cycles implies that the indoor environment should
vary in time and space rather than target uniformity or non-variability.
Live in balance with nature- A house in balance with nature allows the occupants to
live with and follow the daily and seasonal cycles of the outdoor environment.
Stimulation/absence of stimulation: The level of stimulation from environmental
factors (light, sound, air, temperature) should be higher during day than night.
Outdoor/indoor relation: Outdoor and semi-outdoor areas are designed to be
inspiring and easily accessible; and occupants are able to follow (changes in)
outdoor conditions in all main living areas of the house.
Cool/warm: The house should provide temporal and spatial variation in the thermal
environment that are logical (and e.g. follow – to a certain extent) outside
temperature variations.
Silence/sounds: The presence of sound and contact to sounds from outdoors are
desired during daytime, whereas quiet spaces are needed at night time.
Rest/activity: The house design should inspire the occupants to be active, but also
have areas for rest and restitution.
Flexibility related to the seasons
Occupant Control: The occupants should be able to control the systems that
influence parameters that can be sensed, e.g. like lighting level, air quality and indoor
temperature.
Treat the house on a room-by-room approach as opposed to as an entire unit.
Bedrooms are particularly important and must be designed and located to minimize
overheating, e.g. by choosing a north/east location.” In the case of Chile, it would be
South/East location for the bedrooms.
A building control system needs to be robust toward different kinds of occupant use,
toward failures/problems of parts of the systems, toward incorrect design
assumptions (e.g. number of persons per room) and against occupant misuse.”
Table 3: List of parameters for best design guidelines taken from Nicolas Roy for the VELUX Group titled
Circadian House – Principles and Guidelines for Healthy Homes (N. Roy, 2013).

Parameters from the Design Guide for Energy Efficiency in Social Housing (Bustamante
G., 2009) found on Chilean Ministry of Housing and Urbanism:

Adequate levels of visual light should allow for comfortable reading, should try to be
well distributed within the interior space and should also be careful of avoiding glare.
(pg. 84)
Every house should respond to the conditions of its surrounding environment in such
a way as to make the interior comfortable throughout the year. (pg. 36)
In order to maximize the comfort in a home during cold weather, it is necessary to
capture the caloric energy of the sun (through glazing and envelop materials) that
increase solar gain, keep the solar heat inside through proper insulation and envelop
materials choice. (pg. 57)
Spaces that are most heavily used during the day should be given priority towards
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the Northern facing façade to maximize light and heat comfort. (pg. 60)
Most glazing should face North, then priority should be to the East and West and
lastly, the least amount of window openings should face South. (pg. 60)
In the Northern façade good control of sunlight can be achieved through proper use
and dimensions of horizontal eaves. For the East and West vertical shades or
screens are better.
The use of vegetation, such as deciduous trees can be a great way to control light
and heat in a home. Vegetation has the added benefit of engaging the interior and
exterior spaces.
In the cold climates, in order to limit thermal loss, windows should be as small as
possible without limiting the visual comfort of the inhabitants. In temperate climates
and to the north, windows can be larger then the minimum required for visual
comfort, particularly the windows on the northern façade.
It is important to protect and isolate the home from humidity, particularly that coming
through the floor.
Ventilation is important for mainly two reasons, to maintain fresh clean air circulating
through the house and for thermal control.
Careful consideration must be given to the climatic region a social housing project is
developed in, as the above considerations with vary greatly depending on location.
Consider the trajectory of the sun for summer and winter solstice and the equinox.
The sun angle will also vary depending on latitude.
Housing orientation, as with the street orientation the longest side of the house
should face North and the façade should have as few breaks as possible.
Careful consideration of material choices, window orientation and eave length for
capitalizing on sunlight while also for minimizing overheating. This includes
considering horizontal eaves, window choices (single, double, triple glass) and
outdoor vegetation location and type.
Housing material choices to minimize thermal loss.
Careful control and consideration of condensation and humidity based on climactic
location, precipitation rates and construction material choices.
Ventilation must be carefully considered in order to maximize circulation of fresh air
while maintaining controlled thermal regulation.
Maximize sunlight and minimize electric (artificial) lighting indoors.
Consider minimum width of street to minimize obstruction (related to the 45° – 25°
degree test, but done by climactic zones in Chile).
Table 4: List of parameters for best design guidelines taken Guía de Diseño para la Eficiencia Energetica de
la Vivienda Social edited by Waldo Bustamante, sponsored by the Chilean government (Bustamante G.,
2009).

A wealth of information came from the extensive public statistics and data on poverty
reduction from the MINVU and the Chilean census (Ministerio de Desarrollo Social,
2016). These documents, in addition to providing a countrywide picture of housing and
poverty in Chile over the last 30 years, also gave me access to a more detailed regional
index for the regions I visited. I was able to frame those housing projects within the
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government’s definitions of housing quality as well as providing clear definitions for
housing types, design guidelines and implementation policies (Ministerio de Desarrollo
Social, 2015). An important government document published in April 2009 titled Design
Guide for Energy Efficiency in Social Housing was a valuable source, particularly as
regarded the considerable gap between government knowledge and intent, on the one
hand, and what is actually built, on the other hand (Bustamante G., 2009).

Chile has now been formulating design guidelines targeting public housing design quality
issues for some years now. Issues of quality in many ways have permeated public
housing guidelines since the inception of the first public housing laws in 1906.
Construction and government changes, however, permit flaws in design to be highlighted
and issues of quality to be addressed more fully. Chile has focused more explicitly on
design guidelines for public housing since 2000. The implementation of these guidelines,
however, remains elusive, and several aspects of recommendations from the
government and academic institutions have not managed to materialize onsite. The main
obstacle to the implementation of these design guidelines is their status as mere
recommendations, not legal requirements. In addition, once a recommendation becomes
law, follow-ups are needed to verify implementation, and both of these tasks require
time, financial support and trained personnel. Regardless of the implementation rate for
the below design recommendations, they represent currently available Chilean design
guidelines from the government and local academic institutions.

Parameters of the Rule-of-thumb guidelines for sunlight design practices:
Proximity to neighboring houses, as well as architectural elements in a home such as
depth of eaves, or a break in the façade affect a homes ability of receive sunlight. The
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general rule of thumb use here is the 45° - 25° test (Architecture, 2017). This rule
helps establish adequate height and distance between houses in order that sunlight
not be obstructed (see diagram below).
Considering summer and winter sun angles. This will vary greatly along latitudinal
lines; therefore the specific angle of the sun must be carefully determined by location.
This helps determine de need for eaves and the length of the eaves depending on the
decision to maximize or minimize sunlight accessibility in the summer or winter
months.
Landscape elements such as the presence and height of deciduous vs. evergreen
trees. Coniferous trees shed their leaves in winter allow for sunlight to enter a house
and provides shade during the hot summer months.
Local specific consideration for the use of Thermal mass. Thermal mass will
accumulate the suns heat during the day and then release this heat during the night.
Thermal mass is usually considered in the use of floors and walls. This is different
then creating thermal insulation, which is another consideration for the entire
envelope of the house.

It is important to note that despite the recommendations regarding sunlight from the
Ministry of Social Development, sunlight has not been incorporated into that ministry’s
definition of what actually constitutes an adequate housing type. The parameters the
ministry guidelines use to asses a home’s sanitary qualities are water safety; sewage
disposal; construction materials for roof, walls and floors; and the number of residents
per square meter. Sunlight accessibility is not a parameter by which a home’s quality is
directly measured. This should change to more robustly and consciously incorporate its
important health benefits into public housing design. The MINVU sponsored a booklet
titled Design Guide for Energy Efficiency in Social Housing, but its recommendations are
rarely implemented in practice (Bustamante G., 2009).

Synthesis of Parameters Used in the Housing Projects Visited
There are many useful and easily available design recommendations for successfully
using sunlight, but making overarching generalizations, even regarding seemingly
positive ideas, can be counterproductive and produce adverse results. Therefore, in
conducting the fieldwork, while I studied the sites with the entire above list in mind,
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certain design parameters proved more applicable and useful than others. These key
parameters are listed in the below tables. One table studies the site on an urban scale,
while the other does so on a building scale. These tables represent the synthesis of all
the above information on best design practice recommendations for sunlight use
applicable to social housing design in Chile. I used these tables as an evaluation tool to
assess the strength of each public housing project and house that I visited in terms of its
incorporation of sunlight.

I used the same tables for each site and home visited and in Chapter 6, the fieldwork is
detailed. Each table summarizes a house visited with its own table of design parameter
used for its evaluation. The far right-hand column gives each location a score on a 1–5
scale (1 = the criterion not met at all; 2 = poor; 3 = satisfactory; 4 = good; 5 = excellent).

Scale Paremeters:
1

Criterion Not Met

2

Poor

3

Satisfactory

4

Very good

5

Excellent

The urban scale has nine evaluation criteria for a total of 45 points, and the building
scale encompasses 10 evaluation criteria for a maximum of 50 points. The range for
evaluating a given home’s success at incorporating sunlight into its design was as
follows:
Urban Scale:
1–9
The urban infrastructure does not incorporate any design elements that
aid residents’ access to sunlight.
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10 – 18
19 – 27

28 – 36

37 – 45

The urban infrastructure is poor in design elements that help residents’
access sunlight.
The urban infrastructure is lacking in important design elements that aid
residents’ access to sunlight but performs satisfactorily by meeting some
of the design criterion that helps promote residents’ healthy interaction
with sunlight.
There is a good urban infrastructure that meets several of the design
criterion needed for residents to access sunlight. The urban
infrastructure shows some design intent to incorporate sunlight into its
development.
Most of the design criterions that help foster residents healthy interaction
with sunlight and the outdoors are included in the urban infrastructure.
The urban infrastructure shows clear design intent in incorporating
sunlight into its development.

Building Scale:
1 – 10
The home’s infrastructure fails to incorporate any of the design elements
that aid residents’ access to sunlight.
11 – 20
The home performs poorly having only a few design elements that help
residents’ access sunlight.
21 – 30
The home lacks important design elements that aid residents’ access to
sunlight but performs satisfactorily by meeting some of the design
criterion that helps promote residents’ healthy interaction with sunlight.
31 – 40
There is a good building/house layout that meets several of the design
criterion needed for residents to access sunlight. The home shows some
design intent to incorporate sunlight into its development.
41 – 50
Most of the design criterions that help foster residents healthy interaction
with sunlight is included in the building/house layout. The home shows
clear design intent in incorporating sunlight into its development.

Each point in the assessment table was carefully examined to obtain a clear picture of
how sunlight had or had not been incorporated into any given home.

Urban Scale:
Street Grid Orientation

Roads should ideally run East to West. (Greenspec,
2016)1

Infrastructure

Clean water and sewage that meets the needs of the
development and community.
Good transportation network connecting the housing
development to the city center and other desired

Public Transportation
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Since Chile is located in the Southern hemisphere, the North is the façade with the greatest access to sunlight, as
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1
–
5

Access to Green Areas

Access to Amenities

Central or Peripheral
Sun Angle
Safety *2
Views *

amenities. What is the available options for
transportation? Train, bus, taxi, bike, walking, cost etc.
This includes not only proximity to green areas, but
also if these green areas (such as parks) are located
and designed in such a way as to make them safe and
inviting i.e.: Are the parks with children’s play areas
guarded from traffic? Are they isolated or with good
connectivity and access? Is the road that accesses the
parks high traffic, low traffic etc.
What kinds of amenities are in the area?
Supermarkets, bakery, parks, shopping, recreation
facilities such as coffee shops and theaters, arcades,
etc.
Location of housing development with regards to city
center.
Use of the 45° – 25° degree test (Architecture, 2017)
Good street lighting. Dead end streets. Population
selection criteria.
Local geography and landscape.

Building Scale:
Adaptability
Occupant Control
Light/Darkness Control

Electricity Use

Thermal Comfort

Room Orientation and
Internal Layout

Is there room for growth and relative flexibility
depending on the needs of the family?
Can resident add to their homes square footage? Can
they control acoustics within their home?
Write a description based on site and interview.
i.e.: In theory there might resident control, however in
practice, given residents needs, many times they build
prioritizing privacy and additional rooms rather then
views and window openings.
How often during the daylight hours do residents need
to turn on the electrical light in order to perform
needed tasks?
Are residents able to regulate their homes
temperature? How much can residents depend on
passive heating for warmth comfort vs. having to use
a space heater?
Are rooms facing East? Do residents have good
control of the light and comfort within their private
room space?

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

2
* Safety and Views are repeated in both the urban and individual house scale as they are applied very differently
within each setting.
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1–
5

Outdoor/Indoor
Relationship

Safety

Views

Follow Up

Does the home provide an inviting relationship to its
surrounding? Does the home have access to a private
outdoor area? Are the community public areas close
to the residence? Clean? Inviting? Too close?
Does the home itself provide residents with a
comfortable sense of safety? Are there bars on the
window? Multiple locks on doors?
Does the home have access to outdoor views? If there
are views, are these accessed by residents? Why,
why not? Do these views still allow for privacy within
the home? Are these views inviting for residents to
interact more with the outdoors? Are these views of
green areas or a neighbor’s house? Etc.
Is there some type of accountability or responsible
agency the residents can address? Does the
government check and follow up on the developers?
Do the developers have an internal quality control
check? Does this occur over time or once homes are
handed over to the residents the responsibility for any
maintenance is all on the residents?

	
  
In addition to evaluating the homes via the above sunlight design guidelines checklist, I
also measured the sunlight levels in every room of the homes visited. The number of
measurement visits varied per house, with the range spanning from one visit to seven
visits. As for the house that I visited seven times, it was the first home I examined, and I
was trying to determine the best time of day for collecting daylight measurements. This
first “test” house was in Olmué. The test was done in part to measure light changes, and
so my visits were divided among morning, midday and afternoon (twice each); a bright,
sunny day (once); and an overcast day (once). The most useful measurements were
obtained at midday on a bright, sunny day and yielded the brightest possible daylight
reading conditions for each room. For all the subsequent house visits, I endeavored to
collect the light readings close to noon on a bright and clear day. This was not always
possible, but unless otherwise noted on each table, the readings were taken close to
noon (11am– 3pm) on clear days. If a room does not have adequate light for performing

	
  

141	
  
	
  

tasks such as homework and cooking at noon on a bright, sunny day, then it will be even
less sufficient during any other time of the day. Of course, in an east- or west-facing
room with a window, illumination may be brighter either before or after noon, when the
sun is coming through the window at an angle, and I also noted such factors in the table.
Just as too little light can be problematic, too much light can cause glare and make
performing tasks difficult. East and west façades often have too much glare from sunlight
because the sun is relatively low in the sky upon entering the space. It is for this reason
that sunlight design guidelines recommend maximizing the southern façade in the
Northern Hemisphere and the northern façade in the Southern Hemisphere. Even this
recommendation, however, cannot be generally applied, as climatic conditions (e.g.,
excessive heat or cold) can significantly influence a home’s ideal use of sunlight. For
example, a house in Scandinavia will want to prioritize south-facing windows, without
over-glazing the home, since so much heat is lost through windows. In Abu Dhabi, on
the other hand, the heat can be so intense that a home is built to minimize heat
transmission into the interior of the house. Thus, windows are minimized along the
southern façade.

The below illumination table includes: (1) window orientations, which have a
considerable impact on the amount and quality of light a room receives; (2) the average
daylight period—namely, the number of hours of sunlight in summer (S) and winter (W)
from sunrise to sunset—highlighting the marked differences between the north and the
south of the country in terms of daylight periodicity; (3) light measurements registered in
lux (lx). The first measurement reflects the illumination in the middle of the room, and the
second reflects the illumination next to the window in the room. While I measured every
room in each house visited, the below tables only include the measurements for four
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rooms: the living room, dining room, kitchen and master bedroom. I selected these four
as they are the areas where people spend most of their time and where most of the
tasks that need adequate light levels are performed (Bustamante G., 2009; Lechner,
2014; N. Roy, 2013).
Recommended illumination levels in
Lux (Lx) for different indoor tasks
(Chiras, 2002; Illuminating Engineering
Society, 2015; Leo Group, 2016):
Reading and writing

250 Lx – 750 Lx

Kitchen work

300 Lx – 750 Lx

Living/Dinning room

200 Lx – 750 Lx

Light Measurements (sample information to give idea of parameters):
Levels of Sunlight Measured in Lux within House #6
Location

Window
Orientation

Average
Daylight Period
(sunrisesunset.
info, 2016)

Living room

North, South
East, West.

S 06:39-20:56
W 08:48-18:44

Light
Measurement
s Lux (Lx)
Middle of
room
1 – 15,000

Light
Measuremen
ts Lux (Lx)
Next to
window
1 – 15,000

Dinning room
Kitchen
Master
Bedroom

There are four main public housing types in Chile: (1) building blocks (four to five stories
high); (2) paired homes (where one wall is shared by two neighbors); (3) single-family
homes (these are usually very close together, but neighbors do not typically share walls);
and (4) two-story single-family homes, which can be either paired or unpaired
(Materiales, 2009). These housing typologies reflect the visual design synthesis of public
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housing development and policy since Chile created its first public housing policy in
1906. They also reflect foreign design influence, and particularly that of high modernism
(see Images #). Every person interviewed during the fieldwork expressed a strong
preference for the single-family home typology. This was particularly poignant in the
public housing building I visited in Temuco, where residents were limited to their 42m2
apartments without the possibility for growth. All the interviewees preferred that typology
because it affords greater flexibility in terms of adapting to the owner’s needs regarding
growth and privacy.

When I set out to visit public housing developments across Chile, based on what I had
learned in the “test” house in Olmué, I particularly focused on the following:
1. Street grid orientation. In Olmué, the streets run north to south, not east to west
as is recommended.
2. Location and the condition of parks and recreational areas. In Olmué, the park
built for the public housing project is located near the houses and features
children’s play structures. However, despite visiting more than 20 times, I never
saw anyone using it, much less children playing there.
3. Indoor spatial distribution. I considered whether every room received sunlight at
some point during the day.
4. Number and size of windows. I wondered if I would notice considerable regional
differences in window size and distribution, particularly between the two extremes
of Arica and Punta Arenas.

After reviewing all the information available on best design practices for maximizing
sunlight use, I found a wealth of readily available design recommendations. The problem
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did not lie in a lack of information or knowledge, but in the information transfer. This
meant a noticeable disconnect among the stakeholders involved in the public housing
design process, namely, developers, residents and the government.

Structuring a best design practice framework for more fully incorporating sunlight into
public housing was only challenging because of the overwhelming amount of information
that needed to be organized. There is a wealth of literature, bulletins and multimedia
resources on best design practices for using sunlight. Moreover, as the number of deities
associated with the sun demonstrate, human beings have known about the importance
of sunlight in human health for thousands of years. This ancient knowledge is also
reflected in vernacular architecture and spatial design. Why is it then that so much
contemporary design is lacking in terms of the application of this knowledge and
information? My research suggested that this disconnect is due to the lack of
interdisciplinary work and communication among the three main stakeholders in public
housing design: developers, residents and the government. Each of these stakeholders
has independent interests regarding public housing development. At times, these
interests appear to be in conflict; for example, the government provides a certain amount
of funding for the construction of each house. The developer wants to build as
inexpensively as possible to increase its own revenue, while residents want the highest
quality of construction for that same amount. Addressing these conflicting interests and
creating communication lines among public housing stakeholders appears to be a key
element supporting public housing design success, as a plethora of participating
developments illustrate. Participatory public housing developments, such as Aravena’s
Elemental, are not only about residents possessing greater knowledge about their own
needs, but also about an information exchange process. Participatory design is only one
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mechanism for facilitating information exchange. Any model that can increase
accountability and deepen interdisciplinary communication among the three public
housing stakeholders will likely yield more successful housing projects.

With regards to public housing development, there are many similarities shared by
industrializing countries that have persisted over the centuries. After the industrialization
of the first cities took place, a debate was waged about the future of development that
centered on whether there should be a return to a more agrarian lifestyle and deeper
engagement with nature or whether the new tools and technological development should
be embraced and a new paradigm of city growth cemented. This debate was clearly
visible in the utopian proposals at the turn of the twentieth century. Regardless of the
perspective, these utopian proposals were addressing the urgent need to change the
built environment.

High modernism ultimately carried the triumphant banner of technology on a global
mission of expansion, and this played out in Latin America on a large scale. After high
modernism’s typological dominance spread like wildfire, a debate once again waged
between nature and technology. This time, however, the battlefield was not spatial;
rather, it was cultural. Gramsci’s idea of cultural hegemony and Debord’s 1967 text
Society of the Spectacle greatly influenced the worldwide students revolts of 1968.
However, technology won again, and the emotional numbness continued. In 1989, the
Internet went public, and mass media took up the task of carrying the triumphant banner
of technology on its global expansion mission.
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Chapter Conclusions
“There is a myth, sometimes widespread, that a person need only do inner work…that a
man is entirely responsible for his own problems; and that to cure himself, he need only
change himself…. The fact is, a person is so formed by his surroundings, that his state
of harmony depends entirely on his harmony with his surroundings.” (Alexander, 1979)
—Christopher Alexander

	
  
Sunlight is only one of the many elements that play a role in shaping and promoting a
healthy built environment. The construction of our built environment clearly engages
many environmental elements beyond sunlight alone; however, the importance of
sunlight as a health-promoting element, particularly in architecture and urban
development, cannot be overstated. The first major goal of this thesis was therefore to
identify where weaknesses prevent sunlight from being incorporated more fully into the
development process.

How the built environment influences our interaction with sunlight remains a budding
research field despite a growing body of work on the subject (Benfield, 2014; Corburn,
2013; Hynes & Lopez, 2009; Lopez, 2012). To more fully grasp this matter, we must
understand not only the biological and behavioral links between sunlight and human
health, but also the history of how our surroundings have affected our health (Friedrich
Engels, 1926; Overy, 2007). With the start of the industrial revolution, humans began to
experience a vertiginous change in their living conditions and environmental habits
(Ashworth, 2017; LeGates & Stout, 2011; Mann, 2016; L. Mumford, 1961; Polanyi,
2001). The accelerated rate of change brought on by industrialization has had a
profound effect on how we interact with our surroundings, and consequently, on our
health (Dubos & Dubos, 1952; Lopez, 2012; Mann, 2016; Ryan, 1993). A clear map of
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the ways that this interaction has changed, the important health indicators along the way
and, most importantly, the lessons we have reaped are of enormous value (Horwood,
Phillips, Integrated Regional, United Nations Human, & Australian Agency for, 2007). If
we are to develop a healthier living environment, avoiding past follies is essential.
Understanding the historical background and cultural context is fundamental for grasping
sunlight’s critical role as a health-promoting element within the built environment.

For the purposes of this thesis, the historical background starts in the mid-nineteenth
century with the industrial revolution; since that point, our understanding of the
developmental process has dramatically changed. There was a remarkable
transformation of human living conditions brought about by industrialization in terms of
both the rapid rural to urban migration and people’s lifestyles (L. Mumford, 1944, 1963).
The pace of daily life in the city completely changed relative to that of rural life. From
electricity to weaving machines, and from trains to alternative energy sources,
technology played a fundamental role in these shifts, which in turn had a direct effect on
individuals’ daily routines (Giedion, 1948; Scott, 1998). No longer dependent on sunlight
and candles for visibility, people began to alter their sleeping patterns. Further, the family
dynamic was greatly affected by factory work, transportation, schooling and the loss of
traditional social networks. This in turn affected social interactions at large and began to
modify human behavior through the anonymity provided by urban living. All of these
changes were a shock to human health, starting with the well-documented appalling
living conditions of informal settlements and early tenement homes (Ackroyd, 2007;
Dickens, 2002; Friedrich Engels, 1926; Foucault, 1995; Johnson, 2006; Picard, 2005). In
addition, pollution levels from not only industrial waste, but also human and animal
refuse, were staggering (George, 2008). These problems were so severe that human
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lifespans were considerably shorter in the city than in the country, and the unhealthy
living conditions in urban areas were directly responsible for this (Allen, Bengtsson, &
Dribe, 2005; Easterlin, 1995; Ferguson, 2011).

From these dramatically poor living conditions of the early industrial city, a desperate
need for a solution began to emerge. By the turn of the nineteenth century, thanks to
legislation that established minimal norms for living quarters, the development of the
sewage system and water treatment plants, city life slowly began to improve
(Benidickson, 2007; Johnson, 2006). Likewise, a plethora of utopian solutions began to
surface within the design disciplines, and more specifically, within urban planning and
architecture (E. P. Mumford, 2000; L. Mumford, 1962; Ruskin & Wilmer, 1985; Vidler,
1990; Vidler & Ledoux, 2006). Ideas reflected a full spectrum of opinions on city life;
proposals ranged from calls to completely abolish city living and return to our rural roots
to visions of mega-city structures effectively obliterating rural living (Corbusier, 1946; F.
L. Wright, 1932). However, only hints of these proposals actually materialized (e.g.,
Howard’s Garden City; (E. S. Howard, Osborn, & Mumford, 1945; Stern, Fishman, &
Tilove, 2013). It was not until the modernist movement, however, with its concern for
finding new solutions to integrate the possibilities offered by new technology with health
and social concerns, that the design profession truly found a means to begin addressing
many of the severe human ailments brought about by industrialization (Banham, 1960).
Some of the new solutions presented by the Modernist movement were open spaces,
the removal of unnecessary ornamentation capable of accumulating dust, the excessive
use of sanitizing natural light, the use of the color white (to further highlight
uncleanliness), among many others (Lefaivre, Roode, Fuchs, & Amsterdam, 2002;
Overy, 2007). Health concerns in particular were the birthplace of the modernist
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movement, which sought to rehabilitate through design. Sanatoriums, places for healing
and rest, were, in fact, among the earliest examples of modernist design (Meurs, 2011).

From early modernist ideals, many globally influential currents emerged, and two of
these had a particularly strong global appeal despite their radically different
interpretations of modernism (Giedion, 2008). On the one hand was the highly urban
vision of the CIAM, led by Le Corbusier and characterized by his 1922 Ville
Contemporaine urban plan. On the other hand was a more pastoral proposal
characterized by Wright’s Broadacre city plan. Despite some important aesthetic
differences, both proposals can be identified with the modernist movement. Le
Corbusier’s plan, with its rigorous, machine-like repetition, exemplifies high modernist
aesthetics (Gold, 1997). High modernism’s decidedly controlling scheme and rational
scientific backbone had an immediate global appeal (Doxiadis, 1970; Hall, 1980;
Holston, 1989; F. L. Lara, 2008). Symbolic examples include Brasilia, Brazil and
Chandigarh, India, although the global ramifications extend far beyond these two famous
examples (Forray, 2011; Glazer, 2007; F. L. Lara, 2008; Lu, 2007; McGuirk, 2014b; Wilk,
et al., 2006). Social housing projects in Chile are no exception and demonstrate clear
evidence of this lineage (Forray, 2011; Pérez Oyarzun, 2010). The consequences have
proven problematic both ideologically and aesthetically (Buck-Morss, 2000; Hall, 1988;
Lejeune, 2005). The movement’s historical impact on global health is ironic given that it
grew out of the desire to create healthier living spaces through design and the extensive
use of sunlight and nature (Corbusier, 1946; Fishman, 1982; Lobell & Kahn, 2008;
Meurs, 2011; Overy, 2007; Tuomi et al., 1998; F. L. Wright, 1932).
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Further, this thesis introduces the linear developmental progression of cities in Chile
experiencing rapid urbanization (Figure 1). As this chapter has explored, the foreign
influence on Chilean housing and urban planning has been strong during the last 150
years. In addition, while different countries’ urbanization processes have exhibited major
cultural, social, economic and spatial dissimilarities, important similarities also exist,
particularly regarding certain periods of growth. There are standard growth patterns that
countries tend to experience as they industrialize. In the case of Chile, this process
comprised seven steps:

Chile’s linear developmental progression
1. Rapid rural to urban migration took place, and Santiago swelled towards the end of
the nineteenth century.
2. The population’s financial vulnerability gave rise to informal settlements lacking basic
health-promoting conditions (e.g., clean water and sanitation).
3. As these settlements became more permanent and tenant security increased,
individuals invested in housing upgrades.
4. Reform occurred as official government recognition of neighborhoods further
developed settlements and resulted in the introduction of infrastructure.
5. The government focused its resources on meeting the housing demand by providing
or helping subsidize housing projects.
6. Basic shelter was provided at the national level, and the eradication of informal
settlements was practically complete.
7. Having met housing demands in terms of quantity, development projects are no longer
concerned with providing shelter but begin to examine issues of design quality.

Diagram 5: Diagram of public housing development pattern in Chile. Source: Nicole Beattie.
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The housing growth period (step 5) was primarily concerned with satisfying the high
demand for shelter and meeting basic housing needs. The second development phase
(step 7) is characterized by its ability to begin to address questions of design quality.
During step 5, there were specific design goals centered on improving health conditions
through strong sanitation measures, but the importance of sunlight was not typically
included. By contrast, in step 7, health benefits, such as those achieved through greater
access to sunlight, emerge as an indirect consequence of better design. Examples of the
challenges entailed in the second development phase (step 7) are found in countries
where the housing standards are highest (Cousins, 2009). In these places, design
questions center on spatial, social and cultural diversity; outperforming statutory minima;
reducing the environmental impact; and aesthetics. Chile has only recently entered this
last developmental phase and is starting to address concerns about design quality in its
public housing (M. Greene, 2014; Torres, et al., 2013). This paper therefore aims to
identify ways to move the issue of sunlight accessibility from step 7 to step 5 to
accelerate the introduction of design quality discussions into public housing design.

The historical background helps to clarify the importance of sunlight in designing healthy
built environments. The most salient design implementation to emerge from this chapter
is how sunlight-conscious design develops when the relationship between the indoor and
outdoor environments is supported by the public housing design process. Careful
consideration must be given to outdoor spaces in public housing developments in the
form of parks, playgrounds and green areas to encourage outdoor activity. Such
consideration necessarily implies a thorough study of the local environmental and site
conditions. The more closely that public housing developments can respond to local site
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conditions and the natural environment, the more likely they are to also incorporate
sunlight and other health-promoting practices in a comprehensive manner.
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Chapter 5. Fieldwork
The socio-spatial distribution of inhabitants in Santiago de Chile is traditionally
characterized by overt inequality.” (Krellernberg, 2010) Risk-Habitat-Megacity

	
  
“People expect good natural lighting in their homes and in a wide range of non-domestic
buildings. Daylight makes an interior look more attractive and interesting as well as
providing light to work of read by. Access to skylight and sunlight helps make a building
energy efficient; effective day lighting will reduce the need for electric light, while winter
solar gain can meet some of the heating requirements.” (Littlefair & Building Research,
2012) 3
As has already been described, Chile has featured a strong and progressive public
housing construction policy over the last 30 years. As a result, Chile has come close to
meeting housing demands, with the country’s indigence rate at less than 2%. This policy
has also resulted in a pragmatic development structure, which is outlined below:

	
  
General Characteristics of Public Housing Projects in Chile
A. There are four public housing typologies in Chile: (1) the free-standing one-story
home, (2) the single-story duplex, (3) the two-story free-standing home or duplex and (4)
four- to five-story building blocks (see images below; (Pinochet, 2012; Sepúlveda
Mellado, 1991).

B. Standard square meters:
•

42m2 with the option expanding to 55m2, lot size usually approximately 60m2

•

55m2 with no option to expand (apartment building)

•

24m2 with a lot size of 100m2

This final option is no longer in use, but two of the houses visited in Olmué were in this
style.
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(Littlefair & Building Research, 2012)
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C. The MINVU’s basic public housing requirements:
The home must have at least one bedrooms, living-dinning room, kitchen, bathroom.

Image 12: Basic design typology of public housing building blocks. Source: (Sepúlveda Mellado, 1991)

Image 13: Basic design typology of single housing and duplex housing in public housing design. Source:
(Sepúlveda Mellado, 1991)
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Having examined the historical background that has influenced Chilean public housing
design in Chapter 3, I now seek to establish whether Chilean public housing is indeed
homogeneous across the country’s diverse landscape. Before delving into the specific
case studies investigated during the fieldwork, I first take a close look at one of the most
important examples of modernist architecture and urban development in the country, the
public development project of Villa Portales. The project constitutes a strong reference
point for exploring public housing development across Chile today.
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1. Unidad Vecinal Portales, “Villa Portales,” Santiago, Chile
“Much focus on sustainable buildings has been on energy aspects. However, health is
the most precious resource we have, and energy is only one aspect of sustainability. A
primary goal for sustainability should be to sustain good health and a healthy living
environment… We understand a Circadian House as a dwelling that promotes health by
synchronizing the circadian rhythms of its occupants to the 24h day-night cycle and the
seasonal changes of day length.” (N. Roy, 2013)

Image 14: Image of Villa Portales when it had been recently completed, the Andes mountains in the
background are not always visible today because of the heavy smog in Santiago. Source:
http://elarafritzenwalden.tumblr.com/archive

	
  

Image 15: View of one of the building blocks and another image of a building block next to the single family
home. Photograph by Nicole Beattie.
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The first housing project presented here is a 1,940-home development called Unidad
Vecinal Portales. It is more commonly known as Villa Portales and was designed by
B.V.C.H. (Bresciani Bagattini, Héctor Valdés Phillips, Fernando Castillo Velasco, y
Carlos García-Huidobro). Of the 20 houses I visited, this was one of only three housing
projects that was not built in the last 30 years. Villa Portales was built between 1954–
1966 and is currently recognized as an example of high modernism in Chile. There are
several reasons to include Villa Portales in this study, however. First of all, as in many
countries, high modernism had a profound impact on Chilean architecture, and this
particular public housing project represents one of the most emblematic examples of that
movement in the country. Second, modernism’s birthplace was the sanatorium, a space
for healing, where sunlight was a central element of the patients recovery process. The
transition from modernism’s origins to the worldwide spread of high modernist design
aesthetics, with its unwavering faith in science, can be appreciated in Villa Portales.
Third, many of the spatial characteristics of Chile’s current public housing projects can
already be recognized in Villa Portales, and understanding this historical precedent helps
contextualize the findings in this thesis. Fourth, the social background of Villa Portales
has undergone key changes over the last 50 years. These social changes have
dramatically affected how the architecture and spatial layout are used, perceived and
treated. This last point brings into focus two crucial aspects of social housing projects,
namely, their residents and their public context, factors that are too often neglected in
today’s public housing design process.

When built, Villa Portales represented a radical departure from the traditional city block
layout. Conceived in the high modernist spirit, the 31-acre lot comprised 19 mega-block
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apartment buildings housing 1,638 residences, as well as an additional 302 single-family
homes arranged in rows. Villa Portales is centrally located within the central Santiago
area known as Estación Central. Significant nearby cultural elements include the main
railroad station, a bus terminal for regional and local buses, the Santiago library, a naval
base and a large city park called Quinta Normal. It is also not far from all of the city’s
civic and political buildings, such as La Moneda, the equivalent to the U.S. White House.
In addition, while at the time of construction, the subway system had not yet been built,
its layout had already been planned. When the first line of the subway system was
completed in 1975, it ran within short walking distance of Villa Portales. This central
location and easy access to public transportation systems was one of the reason the
architects of Villa Portales felt they could prioritize green public spaces in their master
plan (Forray, 2011; TVN, 2014). Not having to prioritize transportation networks within
the 31-acre lot allowed the architects to focus on pedestrians and green public areas.
The space was divided so that the buildings themselves only occupy 20% of the area’s
total footprint. It hence prioritizes communal green open spaces, which account for the
other 80% of the lot.

In addition to prioritizing communal spaces and pedestrian walking on the ground level,
again, in the spirit of the modernist movement, the designers also added elevated
walkways that connected several of the large building blocks to each other. These
elevated walkways are wide enough for a car to pass through. That said, car ownership
was practically null for the Villa Portales residents at the time of its construction, not to
mention that these elevated walkways would not accommodate any form of heavy traffic
and were exclusively conceived for pedestrian connectivity and bicycling. Part of the
structural support for these elevated walkways was the two-story row of houses between
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the large building blocks. The poor acoustic isolation between the roofs of these houses
and the public walkways proved incompatible with traffic along those paths and
ultimately resulted in their closure (See Images 7 and 8).

Image 16: View of the elevated walkways that characterized the design of Villa Portales. Today, where the
walkways meet the single-family homes they are closed. Photograph by Nicole Beattie.

	
  

Image 17: View of elevated walkways. One can see how these walkways used to connect the building
blocks to each other and where they have now been closed. Photograph by Nicole Beattie.

According to residents, the design of Villa Portales succeed at its intended purpose of
fostering family life, safety and community (TVN, 2014). On September 11, 1973,
however, Chile underwent a military coup, which overthrew the then-President Salvador
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Allende and replaced him with Pinochet’s dictatorship. Residents recall watching from
their apartments and the elevated walkways as planes bombed nearby La Moneda. As a
public housing project, Villa Portales was considered a focal point for dissidents of the
new right-wing military dictatorship and was thus immediately raided. Many young men
were taken from their homes in Villa Portales in the days following September 11,
leaving both an emotional scar on the residents and a physical scar on the structure of
the development itself due to its subsequent neglect (Forray, 2011; TVN, 2014).

A place’s history is usually highly complex, and the neglect to which Villa Portales
succumbed cannot simply be attributed to the military dictatorship. The dictatorship did,
however, play a vital role in its deterioration and lack of upkeep, which resulted in a
seriously derelict building complex. Sixteen years after the end of the military
dictatorship, in 2006, the MINVU, seeking to reverse this abandonment, developed an
urban renewal program called “Quiero Mi Barrio” [“I love/like my neighborhood”]. This
program covers many communities across the country and requires the commitment and
involvement of neighborhood residents, who, among other things, decide on priorities for
community restoration. In Villa Portales, it was the public common areas that were at the
top of the residents’ list, which included new pavement for the sidewalks, park repair and
cleaning, improved lighting for added safety, and the recovery and maintenance of the
green areas. Such efforts represent an ongoing project, but today, Villa Portales has two
newly restored parks, lights along the sidewalks and newly planted low watering trees.
Moreover, many buildings have also begun a restoration process.

	
  

161	
  
	
  

Image 18: Some the repair works that haves already been done. Photograph by Nicole Beattie.

Image 19: Image published by neighborhood team of Villa Portales. http://plazuelaelpeumo.blogspot.com/
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Image 20: View of one of the apartment blocks and the common area in front of it. These images show two
things: 1) The need for repair and maintenance required by the public areas and 2) The ration of built space
(20%) versus the “green” public areas (80%) intended by the projects architects. Photograph by Nicole
Beattie.

Image 21: Photographs showing the repair work that needs to be done in some of the public areas such as
parks, playgrounds, sidewalks and even abandoned sections of the original elevated walkways. Photograph
by Nicole Beattie.
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In addition to the restorations taking place through the Quiero Mi Barrio program, the
MINVU has also financed repairs of the damage that certain building blocks suffered
after the 8.8 Richter scale earthquake that affected the region on February 27, 2010.

Villa Portales’ 60-year history reveals several lessons that are still applicable to today’s
new public housing developments. For example, there is a tremendous difference for
residents between living in an apartment in one of the building blocks and living in one of
the 302 single-family row houses. Even owning an apartment on the first floor offers a
considerable advantage over higher floors. The greatest benefit lies in having access to
the ground floor; the land right next to the ground-floor units allows for flexible expansion
and growth. The residents of both the ground floor apartments and the single-family row
houses have taken over adjacent land, enclosed it and claimed it for private gardens,
parking or both. While this expansion is not legal, it has happened in every single unit
with access to the ground floor. The residents of those units enjoy not only a larger living
area, but also a degree of flexibility. As compared to residents living on higher floors,
they are hence more able to adapt to their changing needs over time. At the time of Villa
Portales’ construction, sites and services, or the idea of planned incremental housing,
had still not been developed. Turner was conducting his research on informal
settlements in Peru when Villa Portales was being built. Villa Portales has proven a
telling example of what happens when public housing development fails to account for a
family’s specific growth needs. Public housing projects should, where site conditions and
environmental concerns allow, provide houses (even if not completely finished), rather
than apartment buildings. Land for expansion proved a highly positive characteristic for
all the houses I visited during my fieldwork. Valuing it more than the additional space
attainted through incorporating incremental housing options into public housing design,
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the increased agency over their living space was what the residents stressed as critical.
In other words, the freedom to choose and adapt their living spaces according to their
needs gives residents autonomy and dignity.

Interestingly, at Villa Portales, although the ground-floor lots had illegally appropriated
adjacent public land, those illegal private yards were the only green areas on the lot at
the time of this research. The 80% of the lot originally reserved by the architects for
parks and public areas had been completely neglected over the years. The ambitious
scale of Villa Portales, particularly its designation of 80% of its total land area to
community and green spaces, needed a particularly strong maintenance program if it
wants to avoid the abandonment it suffered for so many years. Maintenance, however, is
not typically an especially strong suit where public housing projects are concerned, at
least not in Chile. Nevertheless, the MINVU’s Quiero Mi Barrio initiative is trying to
reverse that situation. Given this reality, careful consideration must be given to the
design of common areas in new public housing projects. None of the public housing
projects I subsequently visited prioritized green areas the way the designers of Villa
Portales did, and yet, the restoration of these green areas was on the top of the Villa
Portales residents’ repair list, revealing their desire for such spaces. Since safe access
to the outdoors and green areas is fundamental to health, understanding and managing
the size, location and administration of common areas in public housing projects needs
to be prioritized.
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Image 22: These photographs show how the ground floor apartments gain space for a private garden of an
enclosed house addition, something the above dwellers cannot do. Photograph by Nicole Beattie.

Image 23: View of an addition to a ground floor apartment that functions as a Hair Salon, and a single-family
home that gained a private garden and a parking space for their car. The home used to have the elevated
walkway running through its roof. Photograph by Nicole Beattie.

Despite the fact that residents with access to the ground floor had more flexibility to
adapt their homes to their needs and to personalize their space, other residents still
managed to personalize their spaces. The need for the individualization of space was
clearly noticeable throughout all of Villa Portales. Even though Villa Portales’ designers
tried to design for a diversity of needs by creating 12 apartment layouts within the large
building blocks and 24 layouts for the single-family houses, the desire for further
individuation was palpable throughout Villa Portales, as the doorways along one of the
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large building complexes demonstrate (see Image 10). The need to impart a personal
imprint on one’s home was evident within every public housing project I subsequently
visited.

Image 24: In an endless corridor that makes up the large apartment blocks in Villa Portales, the only
distinguishing variations are found in the exterior doors to the apartments. Photograph by Nicole Beattie.
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Image 25: The endless corridor in one of the large building blocks. Building Block 2. Photograph by Nicole
Beattie.

At Villa Portales, I was able to enter an apartment in building block #2. In this apartment,
I spoke with interviewee #1, a retired woman living in her 42m2 unit with her husband and
her sister-in-law. Interviewee #1 was one of several original dwellers still living in Villa
Portales; she had been living in her apartment for almost 60 years. In building block #2,
where interviewee #1 lived, apartments face either only east or only west. The eastfacing apartments look into Villa Portales, which is mostly comprised of open areas, with
houses and buildings sparsely distributed among them (see Image 12). In contrast, the
west-facing apartments have a full view of the Central Highway, Avenue General
Velásquez and Avenue Apóstol Santiago. These three highly busy highways cutting
through the city are loud and arguably result in a less attractive view. Interviewee #1’s
apartment faced east, which meant that morning and early afternoon provided the best
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light. She mentioned that on overcast days, her family needed to turn on the electric
lights as early as 14:00pm.

Image 26: Facing South as Interviewee#1’s enters into the corridor that leads to her apartment. Photograph
by Nicole Beattie.

Image 27: To the right is the East facing view, on the left the West facing view for building block 1
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Using the Assessment Framework to evaluate Villa Portales:
Urban Scale:
Street Grid
Orientation

Infrastructure
Public Transportation

Access to Green
Areas

Access to Amenities

Sun Angle
Safety

Views

Total

	
  

Streets run North to South, and the longest façade of
the building runs East to West, not ideal for maximizing
access to daylight in space. This layout does not
promote the best access to natural sunlight inside the
apartments.
Working clean water and sewage.
There is easy access to public transportation on the
periphery of the public housing development, but given
that the buildings are arranged in a 31 acres lot, it
means sometime inhabitants are required to walk
considerable distances to get to their needed
transportation.
One of the project’s central design idea was to
maximize the inhabitants access to green spaces. For
safety reasons, beyond those of the project’s design,
many of these shared green spaces have been
neglected and are very seldom used. With the recent
recognition of Villa Portales being an important
national example of high-modernist architecture, funds
have become available to restore and rehabilitate both
the buildings and the landscape. The residents main
concern was on safety and fixing the parks and green
areas.
What kinds of amenities are in the area?
Supermarkets, bakery, parks, shopping, recreation
facilities such as coffee shops and theaters, arcades,
etc.
Use of the 45° – 25° degree test (Architecture, 2017)
Little crime and apartment robberies occur in Villa
Portales, while on the grounds petty theft is high. So, in
their homes, residents are safe, but when then exit
their home they are vulnerable.
With 80% of the land allotted for the project being kept
as open public areas, plazas and green spaces means
there is ample room for the eyes to wonder
unobstructed. The apartments that face away from the
Villa Portales development have a view that is
dominated by cars and dense urban development.
With 28 points this public housing project is barely in
the category “good” on an urban scale. This category
could easily fall into the “satisfactory” range.
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3

5

5

3

4
5
2

2

28

Building Scale:
Adaptability

Occupant Control

Light/Darkness
Control

Electricity Use

Thermal Comfort

Room Orientation
and Internal Layout
Outdoor/Indoor
Relationship

Safety

Views
Follow Up

	
  

A big difference can be observed in terms of space
adaptability between houses and apartments with access
to the ground floor versus ones without access to the
ground floor. The apartment visited for this building had
no range for adaptability.
The residents I spoke with, all seemed content with the
level of control they had within their own apartments.
Their main concern was maintenance of the public areas.
Despite the East/West orientation of most apartments,
residents were comfortable and felt they could easily
control the levels of natural light and ventilation. The use
of electric light to supplement natural light could be quite
elevated in some cases, as was the example of the
apartment of Interviewee #1 where they only had
windows facing East and therefore they did not get
adequate light after noon.
It varied somewhat between apartments as well as
between houses but overall residents need to regularly
use electric lighting to reach comfortable to perform their
desired tasks. In the apartment visited electricity was
heavily used in the after noons.
Most apartments had good ventilation and heat would be
controlled through a small external heater, either electric
or gas.
Not much choice throughout the building blocks. All room
types would face the same direction.
There was great care taken in the design process to
prioritize outdoor spaces. This prioritization can be
appreciated throughout Villa Portales and is particularly
marked when compared to the surrounding areas
immediately outside of Villa Portales. The spaces are
available but due to years of neglect and slow repair the
outdoor area are in need of maintenance. MINVU’s
Quiero Mi Barrio initiative is beginning to address this
issue.
Villa Portales has been generally considered a highly
unsafe development, particularly for outsiders, but also
not safe for residents. Safety was the community’s first
priority when listing what improvements, they wanted.
One of the main problems the residents aims to fix
through adding lighting fixtures, cleaning and repairing
sidewalks, parks and public areas.
Plenty of open views, within a dense urban setting.
None for over thirty years and now, since 2006, with
MINVU’s “Quiero Mi Barrio” initiative this is being
addressed.
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4

Total

The home lacks important design elements that aid
residents’ access to sunlight but performs satisfactorily
by meeting some of the design criterion that helps
promote residents’ healthy interaction with sunlight.

26

The seven cities selected for this research were Arica, Olmué, Limache, Santiago,
Temuco, Puerto Montt and Punta Arenas. Over the six-month fieldwork period, which
spanned the first half of 2012, I visited seven cities, studied 15 housing projects and
interviewed 20 households within 11 different communities. I returned to the social
housing projects of Olmué and Limache in 2015 and 2016.

In total, I spent over six months examining social housing projects in Chile. Most of the
visits I made were to the rural towns of Olmué and Limache, located in the center of the
country roughly 1.5 hours by car from Santiago. It was in Olmué and Limache that I
determined what data to collect that I would be gathering during visits to public housing
projects across the country. After several visits with two families in Olmué and a review
of the literature presented in Chapters 2, 3 and 4, I narrowed the scope of the data to be
gathered during the fieldwork to the following:

1. Light measurements to register indoor light quality: I obtained these measurements
using the HDE LX-1010B Digital Luxmeter Light Meter with LCD Display, which has a
range of up to 50,000 lux. I tried to time my home visits during the sunniest time of the
day, around lunchtime. I first took light measurements outside to collect a reading of the
quality of the available daylight. I then measured the indoor light at the unit’s openings
(i.e., windows or doorways opening to the outdoors), and I repeated the process 1 meter
away from these openings and then again in the middle of the room. The areas that
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yielded the most relevant readings were those that received the most use during the day:
the kitchen, the living room and, occasionally, the bedroom. The following is the general
table I used for each house:

Levels of Sunlight Measured in Lux within House #6
Location

Window
Orientation

Average
Daylight Period
(sunrisesunset.
info, 2016)

Living room

North, South
East, West.

S 06:39-20:56
W 08:48-18:44

Light
Measurement
s Lux (Lx)
Middle of
room
1 – 150,000

Light
Measuremen
ts Lux (Lx)
Next to
window

Dinning room
Kitchen
Master
Bedroom

2. Evaluate sunlight accessibility at the urban and housing scale using the selected
framework for best design practice developed in Chapter 4:
Urban Scale:
Street Grid Orientation

Write a description based on site.

Infrastructure
Public Transportation

i.e.: Working clean water and sewage.
Write a description based on site.

Access to Green Areas
Access to Amenities
Central or Peripheral
Sun Angle
Safety *4

Write a description based on site.
Write a description based on site.
Write a description based on site.
Use of the 45° – 25° degree test (Architecture, 2017)
Write a description based on site.

Views *

Write a description based on site.

Building Scale:
Adaptability

Is there room for growth and relative flexibility
depending on the needs of the family.

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

1
–
5

1–5

4
* Safety and Views are repeated in both the urban and individual house scale as they are applied very differently
within each setting.
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Occupant Control
Light/Darkness Control

Write a description based on site and interview.
Write a description based on site and interview.

Electricity Use

Write a description based on site and interview.

Thermal Comfort

Write a description based on site and interview.

Room Orientation and
Internal Layout
Outdoor/Indoor
Relationship
Safety

Write a description based on site and interview.

Views

Write a description based on site and interview.

Follow Up

Write a description based on site and interview.

Write a description based on site and interview.
Write a description based on site and interview.

3. Determination of how public housing projects respond to geographic and climactic site
conditions: This step centered on whether specific design variations reflected the
country’s highly diverse landscape. Answer this questioning required comparing public
housing units across Chile, a task that could only be completed after all sites had been
visited. The most important records were my field notes, drawings, detailed photographs
and short videos of each site and each house I had visited.

4. Resident interviews: Conducting productive interviews initially proved challenging. I
first attempted to develop a structured set of interview questions to ask residents. I
realized, however, that unless I could form relationships with the residents over a much
longer period of time, a structured interview format would create a distance, a kind of
hierarchy between the residents and myself. This hierarchy generated answers that
sounded somewhat contrived and that suggested that the participants were trying to
impress me or to find the “right” answers to my questions. After careful thought on what
would be the best way to understand the residents’ relationship with sunlight, I decided
to adopt a semi-structured guided conversation approach. These informal conversations
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allowed for a more relaxed exchange with the residents, and their answers were more
natural. The following is the general pattern I followed: I started with 30–60 minutes of
casual conversation, during which I asked the interviewee general questions, such as
about how long he or she had lived in the house and how long he or she had waited to
qualify for government housing. I also inquired about topics such as the interviewee’s
family and general interests. I then started guiding the conversation towards the
strengths the participant saw in his or her house design and neighborhood layout. What
were the participant’s concerns and priorities regarding his or her home? If sunlight was
mentioned, I continued to lead the conversation slightly further in that direction. If
sunlight was not mentioned, I asked pointedly about comfortable levels of natural light in
the home, the use of curtains and other relationships to the outdoors he/she might foster.
Where did sunlight fall within this list of priorities? Was it even on the list? Why, or why
not? In addition, I also started to notice certain customs that revealed the residents’
relationships with sunlight without the need for explicit questions. For example, there
was one resident who had expanded her home considerably over the years, and a
skylight had been added to each of the five rooms. This resident, interviewee #3, told
me, “Light is life.” On the other side of the spectrum was one resident who had added a
room without any windows at all, which clearly revealed that sunlight was not a priority.
This windowless room was incidentally rented to a tenant. Furthermore, there were yet
other details, such as the placing of a large flat-screen television in front of the only
window in a room or the choice of opaque versus translucent curtains, that also spoke at
least partially to the residents’ relationship with sunlight.

After spending a considerable amount of time photographing, conducting home visits
during different times of the day to understand light changes, talking with residents,
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drawing, taking light measurements and recording short videos while walking through the
different houses, I felt I had a solid understanding of what to expect and what the
housing projects’ main deficiencies were with regard to access to natural sunlight.

List of Cities, Houses and Interviewees:
Santiago
Arica
Olmué

Limache
Santiago
Temuco

Puerto Montt / Alerce
Punta Arenas

Villa Portales
House 1
House 1
House 2
House 3
House 4
House 1
House 2
House 1
House 1
House 2
House 3
House 4
House 5
House 1
House 1
House 2

Interviewee #1
Interviewee #2
Interviewee #3
Interviewee #4
Interviewee #5
Interviewee #6
Interviewee #7
Interviewee #8
Interviewee #9
Interviewee #10
Interviewee #11
Interviewee #12
Interviewee #13
Interviewee #14
Interviewee #15 & 16
Interviewee #17
Interviewee #18

At this point, it is important to highlight that Chile is a country of constant seismic activity,
which means all construction must be built to withstand earthquakes. Since earthquakes
affect the entire country from north to south, at a minimum, public housing must be
structurally sound. On February 27, 2010, an offshore earthquake measuring 8.8 on the
Richter scale affected the capital of Santiago and all of Central Chile. While some
infrastructure and public housing projects were damaged, considering the magnitude of
the earthquake, Chile’s infrastructure performed well, particularly as compared to, for
example, the earthquake recorded at 7.0 on the Richter scale that had devastated Haiti
only a month earlier (Aquevedo, 2010).
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When I asked the interviewees about the relevance of sunlight in their lives, I noted a
general trend. If I asked about priorities for improving their homes, residents often did not
even mention sunlight. If I specifically asked about the role they saw sunlight playing in
their homes, many participants became animated and indicated that they would
appreciate more flexibility in accessing sunlight. Some complained about needing to turn
on the lights during the middle of a bright, sunny day so that their children could
complete their homework (interviewee #2). Others reported intense glare and excessive
heat in the afternoon light (interviewee #5), and yet others expressed a desire for larger
windows, but not before improving construction materials, construction quality,
neighborhood security, transportation connections and a plethora of other more pressing
issues. As the conversations progressed and I asked more specific questions about the
interviewees’ daily routines, the use of sunlight acquired greater relevance. I found that
most people simply take the sun for granted. Sunlight is there, it can readily be accessed
(if one is prepared to go outside) and it is free. For someone experiencing stress about
bills, job security and safety, sunlight may seem almost an absurd concern. The
interviewees also tended to make two assumptions about sunlight and their homes: (1)
that the architects had actually considered sunlight in the design of their home due to
their professional knowledge of the “rules” regarding how to use sunlight most effectively
in home construction and (2) that sunlight was, of course, important to the residents as it
is for everyone.

Chile has given over 1,200,000 houses to its citizens over the last 30 years. An
important restriction in terms of the application process is that a person can only apply
for government housing once in his or her lifetime. While this restriction makes sense, it
does have two substantial consequences. The first is that once a person is granted a
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home, sometimes after years of waiting, he or she must accept whatever house or
apartment is offered within the geographic area in which he or she applied or else
forever forfeit the chance to receive government housing. Receiving an apartment rather
than a small single-family home has been truly devastating for some families. This might
appear to reflect a lack of gratitude, but the consequences of living in an apartment
building versus a home include many significant restrictions on a family’s lifestyle. In
addition, the structure of a family might change over time, particularly in the case of a
divorce. When a couple divorces, who keeps the house? This again might seem like a
superficial concern, as the house could, for example, be sold and the profit split between
the couple. The problem is that people need a home, and for residents of public housing,
selling their home more often than not leaves them homeless. The reality, however, is
quite a bit more complicated; when a couple separates, several matters must be
considered in court (Regidor, 2015). When was the property bought? Are children
involved? But even if a couple bought the house together and there are no children
involved, determining what should happen to the house is not simple. The court favors
the member of the couple who appears less able to provide for him- or herself; however,
social circumstances work independently of court mandates. I encountered a woman
during my fieldwork who still lived with her husband, although for all practical purposes,
they had separated. They had a hostile relationship, and the husband continuously
threatened to leave his wife homeless. They owned a public housing unit that they
rented to tenants while they themselves lived in a house tied to the husband’s job. The
house that they owned was located next to the home belonging to the rest of the
husband’s family, who, according to the woman, hated her. Thus, despite her having an
equal claim to the house they had obtained together, the wife feared becoming homeless
if her husband were to retire, quit his job or simply move; she could not return to live in
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her own house. Without enough money to afford her own home, she lived in constant
fear of being left homeless and further endured daily abuse in the form of her husband’s
threats to the same effect.
Summary of the fieldwork structure:
1. Primary research setup: I examined how to select social housing projects and
determined what data to collect in the field.
2. I examined government data and public statistics on social housing policies,
along with local data, guidelines and information on public housing. For example,
I identified the government’s definition of “acceptable” housing conditions and
answered the question of whether there are any specific guidelines on the use of
sunlight in public housing design (Gobierno de Chile, 2009; Ministerio de
Desarrollo Social, 2015).
3. I used well-known and readily available sources containing design guidelines on
the effective use of natural sunlight to assess the housing projects’ performances
in this regard and to compare sites to each other. I primarily employed these
guidelines to evaluate the interior layout and housing plan of each housing
project visited, and The Circadian House was particularly relevant. In addition, I
also examined design recommendations on the urban scale and used them to
evaluate the urban planning and landscape conditions of each housing project
visited. In this regard, Design Quality in New Housing: Learning from the
Netherlands was especially helpful.
4. I conducted site visits and collected data: took lighting measurements, conducted
interviews with residents, photographed each room and home, made videos as I
circulated through each house and created drawings of specific details in a home
and floor plans.
The remainder of the houses I visited are presented in geographical order from north to
south. The home visits followed a general structure: First, on the initial visit, I merely
introduced myself to the appointed resident and asked whether a lengthier interview
would be possible, one during which I would enter his or her home to take light
measurements and photographs. Rejections were common in cases where the residents
had not been referred to me by someone known to them. It was sometimes difficult to
convince strangers to allow me into their homes. For those who agreed to let me
document their house and speak with them, I returned on the appointed date. I spent
anywhere from 30 minutes to 1.5 hours introducing myself, my research interest and the
data I intended to collec. On the second visit, I walked through the entire house, to get a
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feel for the layout, room orientation, living room, sense of privacy, depth of space, any
additions, number of bedrooms, window coverings and other factors. I was usually
accompanied by the owner on my first walk-through, which allowed me to casually start
asking questions. At this point, I did not pose formal question, but simply engaged in a
conversation to get a sense of the residents’ daily routine; the number of people living in
the house; and whether any long-term “visitors” were present, as is often the case with
extended family. Every room in the house often suggested a specific topic of
conversation (e.g., Whose bedroom is it? How old is that person? Is he or she a
dependent? Is he or she in school? Is he or she working? How much time is spent
indoors? How much time is spent in their bedrooms? Why not play outside? Were
outside areas safety? Where public spaces inviting? Do you have any health
concerns?). After this first tour, the occupant and I were usually on more personal terms.
After a degree of trust was established, I was allowed to independently walk through the
house, taking measurements, photographing and making sketches of the general layout.
I also employed a light sensor to measure the light intensity next to windows versus in
the middle of the room. For these measurements, I used the HDE LX-1010B Digital
Luxmeter Light Meter with LCD Display, which has range extending to 50,000 lux. I also
followed up with more specific questions on sunlight: Was sunlight an issue for the
participant in any way? A priority? In terms of housing needs, was sunlight at all a
concern? If so, in what way? If the participant had placed a television so that it covered a
window, I asked about that choice. Were there curtains? Shades? How much time was
spent outdoors versus indoors? Did the participant have any health concerns or issues?
If the person was busy, I asked to come again at a later date. Certain homes I could only
visit once, while others I had the opportunity to visit several times. I ended my visit with a
final walk-through of the entire house, during which I recorded one more short video.
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This video was mainly for my personal use as a reference for calculation and orientation.
Below, I offer an account of the remainder of the sites I visited. If is organized from north
to south, starting in Arica and ending in Punta Areas.
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2. Arica, Chile

Map 4: Map of the Northern most city in Chile, Arica.
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Map 5: House visited at different scales so highlight urban context, neighborhood context and block context.
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Diagram 6: Red indicates the façades that allow for unobstructed access to sunlight in the residence.
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Arica, Chile

Image 28: House visited in Arica. Photograph by Nicole Beattie.

Arica is approximately 50,000km2 and has a population of just over 213,000. It is the
northernmost city in Chile. Located only 18km from the border with Peru to the north,
Arica has historically been an important political and military enclave. The city is located
on the coast and features the usual abundance of coastal cloudiness locally known as
“camanchaca.” The overcast conditions are produced by the Humboldt Current and the
cold air from the Pacific coast abruptly hitting the coastal mountains. The climate in Arica
is therefore known as “overcast desert.” The overcast skies are usually limited to the
mornings, and Arica still boasts an average of 1,767 hours of sunshine per year. It
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features a summer day length of 13 hours and 15 minutes and a winter day length of 11
hours, making it a city with abundant year-round sunlight (climatemps, 2017).

During the week I spent in Arica, I visited five public housing projects and interviewed
one household. I was able to cover the city’s periphery, where all the new public housing
projects of the last 30 years have been built. On a handful of occasions, I also visited the
city center, with its commercial and tourist attractions. My lodging was on the north side
of the city, close to where the largest new public housing development was still being
built. This housing development is being constructed in sections; many sections are
already in use, while others are still not finished. Over 2,000 new houses comprise the
far northern corner of the public housing development known as “11th of September,” and
the house that I visited was in this community.

The public housing units in this community belong to the two-story paired house
typology; they are built of reinforced masonry with concrete slab floors. Each home’s
total area is 45.8m2 (493ft2), with the first floor totaling 29.8m2 (321f2). This first floor is
composed of a living room, dining room, kitchen, pantry, bedroom with a closet,
bathroom and staircase. The second floor is 16m2 (172ft2) and features a single
bedroom with a closet.

The family that graciously invited me into their home had been living there for close to
five years; they arrived in 2008 when the homes were finished. This traditional nuclear
family consisted of a couple in their thirties and their three young children aged 6, 9 and
11 years. I had made contact with them though the manager of the hostel at which I was
staying. When I arrived, there was a large black SUV parked on the sidewalk outside the
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family’s house. I was treated to cold soda and crackers and then invited to sit on the
living room sofa. With the living room being 6m2 (65ft2), the setting was quite intimate for
four adults (a friend of the couple happened to be visiting). This particular couple, while
extremely friendly, was also highly interested in knowing why they should let me into
their home. I hence had to thoroughly explain my interests and research purpose.

After a lengthy conversation, I was allowed to walk through their entire house,
photographing, filming a short video, and taking light measurements in each room. In
every house I visited, I found that freedom to be an extremely generous gesture, as in
most cases, I was a virtual stranger, and walking into the residents’ bathrooms,
bedrooms, laundry areas and living rooms gave me an intimate glimpse into their private
lives.

This family was putting much effort into “finishing” their home by building the necessary
additions. They had already added a room towards the back of the house, adjacent to
the dining room. Moreover, they had also closed a part of their outdoor periphery for
security reasons and to create a small private outdoor space. At the time of my visit, the
couple were planning an addition towards the south side of the house for added living
space. It was during my visit to this house and following my initial conversion with the
family, primarily the mother, that the subject of sunlight seemed to hit a nerve. This
particular housing project, as with many others across the country, was planned to
accommodate incremental growth in accordance with each family’s needs. The problem
was that given the north/south street grid orientation the front of their house was facing
east. There was a small yard to the west, but as it is customary, every inch of space is
used to build, therefore in this particular house the windows were facing only to the east.
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This meant that the house primarily only received morning light. In addition, the fact that
the ground floor included a kitchen, pantry, dining room, living room, bathroom and
bedroom within 29.8m2 meant that there were many internal walls that further blocked
the light from entering deeper into the space. This translated into their children having to
do their homework with electrical light, unless they completed this task on the living room
sofa (the living room had no space for a table in that position), even when abundant
sunlight was still available outside. This situation produced anxiety in the parents, as it
increased their monthly electricity bills. In addition, the mother said she found the
darkness in the house depressing; to be sitting in the dark during the middle of the day in
a very bright and sunny city was gloomy.

The children in the household never used the public housing development’s parks and
playgrounds, which had been designed to accommodate the needs of the community.
On the one hand, their house was too far away to comfortably walk to those facilities,
although more green areas were projected to be built closer to them in the future. On the
other hand, these newly built parks featured little shade and hence could grow
uncomfortably hot during the afternoon. In addition, there were no amenities near the
park, which meant that getting something to drink or using the restroom was not possible
during a park visit. Since these parks and playgrounds had been recently built, there
were no mature trees, not to mention the fact that Arica, being in a desert, is one of the
driest cities in the world and presents a particularly difficult growth environment for trees.
The design of the playgrounds did not include shade elements. Finally, the parks and
playgrounds that were available were surrounded by streets on all four sides, and in
some cases, the play structures and swings were as close as 3m away from the curb.
That arrangement meant that the facilities were not particularly safe for children, unless
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closely watched by an anxious adult. Consequently, as the mother explained to me,
when the children were home after school, they tended to stay inside.

Scattered throughout the northern section of the city, many new public housing projects
have been built. Most homes represent the single-family duplex model, although there
are also a few four-story building blocks (see Image 27). I spoke with several people on
the streets that were residents of the building block complex. As was the case at Villa
Portales, here in Arica, residents had more flexibility and considered themselves more
fortunate when they were assigned a single-family home, rather than an apartment in a
building. With respect to the duplexes, a corner lot was the most desirable, since it
allowed for more expansion options. As was the case at Villa Portales, in Arica, the
residents of corner-lot units usually were able to add a few extra square meters to their
enclosure, and they also gained an entire façade that could be opened (see Image 28).
This added flexibility was about not only more space, but also the freedom to control the
way in which a family’s space grows in accordance with members’ needs. These
preferred locations typically imply greater opportunities for choosing views, and the
amount of daylight in the interior spaces could also be increased if so desired

	
  
Just as was described for Villa Portales, in Arica, immediately upon receiving a new
home, the residents set out to make it more unique within the sea of uniformity. In Arica,
I had the opportunity to view social housing projects at several different stages of
completion. The government builds a certain number of homes, gives them to their new
owners and then continues to the next lot to build the next group of houses. In Arica,
these lots are adjacent to each other, and each is usually comprised of 100 homes,
which take up a large city block. Due to this growth pattern, I truly came to appreciate the
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degree of uniformity when houses are first handed over to their new owners. As McGuirk
put it, they reflect a “dispiriting monoculture.” I also saw how creative and distinct these
same houses could appear after being altered by their owners. In Arica, there was a set
of public housings units nicknamed “Chubi” because of their coloration; “Chubi” is a
small and colorful candy similar to M&M’s (see Image 31).

Image 29: Example of 5 story building block in Arica. Photograph by Nicole Beattie.

	
  

Image 30: Two different alternatives to finishing a corner house. Photograph by Nicole Beattie.
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As this chapter reveals, this dispiriting monoculture is not specific to Arica, but is rather a
characteristic that all public housing projects across Chile share. Independent of this
housing homogeneity, one point of pride for new homeowners in Arica is that their new
houses are made of brick, a solid and durable material. When visiting other public
housing projects further south in Chile, I began to appreciate why the homeowners in
Arica placed such value on brick as a building material. In the South, I encountered
several housing projects built of very weak materials that were inadequate for the
location (e.g., materials such as thin drywall, which absorbs humidity, in rainy areas or
external metal siding with hardly any insulation). Materiality is perhaps the element of
Chilean public housing featuring the greatest diversity.

In Arica, a coastal city with pleasant beaches, the east/west housing orientations seems
appropriate. Residents, at least those with west-facing façades, could theoretically enjoy
ocean views and beautiful sunsets. Arica public housing projects follow this orientation
because of geography; the ocean on one side and the dune-like coastal mountains on
the other create a narrow valley that extends from north to south (see Image 27). In the
case of Arica, then, the north/south street grid orientation that is not ideal for sunlight
accessibility is at least in part determined by local geography. The large public housing
development to the north of the city is less than 2km from the beach and is located on a
small hill with excellent views of the ocean and the sunset. Despite working with local
geography, providing adequate daily sunshine hours and a privileged proximity to the
ocean, this public housing project is characteristically dark, and the views are nonexistent apart from a few exceptions.
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Image 31: Arica develops in the valley surrounded by the dune-like coastal mountains.
Photograph by Nicole Beattie.

In addition, the housing development, although peripheral to the city and requiring
completely new urbanization, was not designed with the car in mind. The peripheral
location and poor public transportation system, coupled with the increased purchasing
power of the Chilean population, have meant that the single-car street design is proving
inadequate for residents’ needs (see Image 14).
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Image 32: Standing on the street looking Northwards the narrow street shows congestion due to car use. To
my left, looking West, children playing in the sand across from the housing project. Photograph by Nicole
Beattie.

Image 33: Unused playgrounds especially design for the new social housing development. Photograph by
Nicole Beattie.

Image 34: View of both extremes of the social housing project visited: One looking West from an unfinished
streets towards the beach, the other looking East up towards the coastal mountains. Photograph by Nicole
Beattie.
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Image 35: New social housing in the North of the city of Arica. From this image it is possible to see houses
the way they look when they are first handed over to their new owners and to appreciate the changes and
additions that each owner begins to make soon after. Photograph by Nicole Beattie.

	
  

194	
  
	
  

Image 36: This is an older social housing unit, but with the exact same layout and dimensions as the one in
the image above. Here one can appreciate how most houses have considerable additions and how each
owner tries to personalize their home. These are locally referred to as the “Chubi” houses. Photograph by
Nicole Beattie.
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Urban Scale:
Street Grid Orientation

Infrastructure
Public Transportation

Access to Green
Areas

Access to Amenities
Central or Peripheral

Sun Angle

Safety

	
  

Streets run North to South, and the longest façade of
the house runs East to West, not ideal for passive
solar design. Given the geography in Arica, with the
ocean to the West and the costal dune mountains to
the East, the easiest direction for the city to grow is to
the North or South, therefore, despite the grid
orientation not being ideal for maximizing access to
sunlight, the geography dominates as a form giver,
and the developments grid seems justified.
Working clean water and sewage. Paved sidewalks
and streets. Street lights.
There are buses and shared taxis that run through the
entire development but not with needed frequency.
Located at the extreme North end of the city, the
development feels isolated, although the city itself is
not big and the distance from the city center to the
outmost house in the development project is 7km.
Given that Arica is a desert city, there are not many
green areas, and the ones that exist need constant
care and maintenance. There are parks with
children’s play areas and game structures developed
specifically for the housing project, these however
were rarely in use (I personally never saw anyone
using them, but was also informed that they are never
used by several residents when I asked them in the
street). This lack of use was mainly due to: safety,
location and lack of shaded areas.
Only buses and shared cabs without a regular
schedule.
While this development is located only 7km from
downtown Arica, it is definitely located in the city’s
periphery helping expand the city northwards.
Homes are too close together so that there is
obstruction of the sunlight both from neighboring
houses and from extensions built onto each house.
Safety seemed to vary greatly from block to block
within a neighborhood. The determining factor for
safety was whether there were families with children
living in them or not. Drugs, alcohol and violence
being the major characteristic of housing blocks with
few children. The Chilean government housing
system works on a point system, if, when a family
applies for housing, they have children, they get a
more points. The more points a person applying has,
the better choices they will have in choosing housing
and being placed in a safe area. Of course there are
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Views

Total

Building Scale:
Adaptability
Occupant Control

Light/Darkness Control

Electricity Use

Thermal Comfort

Room Orientation and
Internal Layout

	
  

some areas that are unsafe that have children living in
them.
Since the houses run along the North/South axis, their
views are either to the East or West. The houses
facing West can have access to the ocean on the
second floor, but it is not an open view that gets
exploited from the house. To the East are some
beautiful, albeit harsh coastal mountains that look like
giant dunes.
The urban infrastructure is lacking in important design
elements that aid residents’ access to sunlight but
performs satisfactorily by meeting some of the
design criterion that helps promote residents’ healthy
interaction with sunlight.

There is room for growth and relative flexibility
depending on the needs of the family.
While there are some inflexible limiting factors such
as proximity to neighbors and housing orientation,
most occupants have the option to control their
space well.
In theory there is residents control, however in
practice, given residents needs, many times they
build prioritizing privacy and additional rooms rather
then views and window openings.
Even when there is still daylight outside, residents
are forced to turn on the lights in order to perform
tasks such as children’s homework, or reading. This
is mainly due to the high internal partition of the
space, that while small in square feet is subdivided
several times through internal walls.
Arica has a temperate desert climate, with relative
low annual fluctuation, with the absolute temperature
extremes reaching between 31.5°C – 5.8°C. Arica is
also one of the driest inhabited areas in the world.
Not a lot of flexibility.

3
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4

4

3

2

4

2

Outdoor/Indoor
Relationship

There is little relationship between the inside and
outside of the houses.

Safety

The first thing residents add when they get their
homes is an external fence for safety and protection.
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2

Views

Follow Up
Total

While safety will vary from block to block within a
same housing project, and most crime is none violent
petty theft.
While the potential for beautiful views, particularly of
the sunset in the ocean are available, they are not
prioritized in the building construction and therefore
get little use or appreciation from the residents.
None

3

The home lacks important design elements that aid
residents’ access to sunlight but performs
satisfactorily by meeting some of the design
criterion that helps promote residents’ healthy
interaction with sunlight.
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Light Measurements:
Levels of Sunlight Measured in Lux within House of Interviewee #2
Location

Window
Orientation

Average
Daylight Period
(sunrisesunset.
info, 2016)

Light
Measurements
Lux (Lx)
Middle of room

Living room

East

S 07:07-20:22
W 07:12-18:17

325

Light
Measuremen
ts Lux (Lx)
Next to
window
1,950

Dinning room

West

280

2,050

Kitchen
Master Bedroom

No windows
East

3
300

240
3,000
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3. Olmué

Map 6: Map of Olmué.
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Diagram 7: The red indicate the façades that are available for accessing sunlight. Top left house from
interviewee #3, top right interviewee #4. Bottom left interviewee #5, bottom right interviewee#6.

Olmué is a small rural city of 15,611 inhabitants with an area of 232km2. While Olmué is
considered a city, the larger region is markedly rural. Olmué is located in the central
region of Chile and is an approximately 1.5-hour drive (140km) from Santiago. Its
proximity to Santiago, together with its mild and comfortable climate, makes it a popular
destination for people seeking to escape the pollution of Santiago. In fact, this area has
seen considerable growth in the last 20 years as more and more families opt to live in
Olmué but continue to commute to Santiago for work. This trend has instigated a
gentrification process in the area, and housing prices and rents are beginning to soar.

	
  

202	
  
	
  

In Olmué, I visited a small public housing community where I had the opportunity to
interview four households. In this small community of 96 houses, there are two different
housing types, each associated with a distinct political strategy regarding public housing.
The two types of units are clustered in alternating groups of approximately 10 homes.
They reveal important design changes, as well as government policies and
implementation approaches. The main difference is that the first housing type (type 1),
built in 1986, was conceived shortly after the incremental housing design idea was
introduced in 1980, which means that the homes are each 24m2 and located on 100m2
lots. The second housing type (type 2), on the other hand, was built in 1994 and
constitutes a two-story 42m2 house within a 60m2 lot.

All the houses in this development were built using reinforced concrete and brick. The
standard window is a single pane measuring 1.20m by 1.00m, as in all public housing
across the country. There were some smaller windows located in bathrooms, and some
glass doors located in certain living room areas, but the majority of the windows within all
Chilean public housing projects conform to these standard measurements.

Housing type 1 began construction in 1986; the houses were one story and
approximately 24m2. The lot size for each house is 100m2, allowing for easy and flexible
growth and expansion depending on the occupants’ needs. The first house I visited
belonged to this category.
Housing type 2 is adjacent to the back of housing type 1. These are two-story paired
houses totaling 46m2 on a lot of 60m2.
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I spent most of my time and conducted most of my visits in Olmué in this community.
While two of the households I interviewed in Olmué I only visited once, I visited the other
two several times and had the opportunity to become well acquainted with their
residents.

Image 37: First house visited in Olmué of Interviewee #3. Housing type 1.
Photograph by Nicole Beattie.

The first house I visited, which fell into housing type 1, had 3.5 people living in it: a
mother, two of her grown children and a young grandchild who split his time between this
house and his father’s house. The woman with whom I spoke, the owner of the house
(interviewee #3), was in her mid-60s and ran a small jam and sweetbread spread
company from her house. Since moving into her house in 1986, she had added six
rooms to her house, all on the first floor towards the back of the house where the yard
had previously been located. To each of these room additions, except for one, she had
added skylights. The women told me, upon hearing my research interest, that “sunlight is
life,” and she genuinely seemed to live by these words. There were plants growing
everywhere, and natural sunlight was accessible from every room in her house; even the
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rooms located in the middle of the house that had no formal windows still had access to
abundant natural sunlight through the skylights. Given that interviewee #3 moved into
one of the first houses in this development, she had the benefit of possessing the largest
lot of the two housing types, which allowed her space to expand. Of course, she had
only been given a one-story 35m2 house, while the newer houses are two stories and
46m2. It was, however, the 200m2 lot that allowed for growth and design options that
interviewee #3 so valued as she expanded her house over the years.
Light Measurements:
Levels of Sunlight Measured in Lux within House Interviewee #3
Location

Window
Orientation

Average
Daylight Period
(sunrisesunset.
info, 2016)

Light
Measurements
Lux (Lx)
Middle of room

Living room

West

S 06:28-21:20
W 08:08-17:40

325

Light
Measuremen
ts Lux (Lx)
Next to
window
5,300

Dinning room

Skylight

260

n/a

Kitchen
Master Bedroom

Skylight
West

3,300
380

n/a
1,400
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Olmue, Chile.

Image 38: Second house visited in Olmué of Interviewee #5. Housing type 1. Photograph by Nicole Beattie.

	
  
In direct contrast to interviewee #3’s home is the second house I visited in this housing
project, also a type 1 dwelling. The family living in the house were renters, not owners.
This house was located on a corner lot and hence enjoyed greater access to sunlight
and more flexibility in terms of window locations than most of the other houses, which
were joined to their neighbors on both sides. Living in the house were a couple in their
late 30s. I spoke with the women, interviewee #4; her husband was not in the house
when I visited. In addition, the two adults each had their own children from previous
relationships who lived in the house (one teenage boy and two younger children), as well
as a young daughter of their own. Hence, in total, there were six people living in the
house. The owner had built an extension room that was used by the teenage boy. This
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room was extraordinary in that it was built without any windows (see Image 30). When I
asked interviewee #4 why there were no windows in the room, she said she did not know
and that the landlord had probably simply been miserly. She also explained that her son
spent much of his time outside and did not need windows. In addition, she mentioned
that this bedroom featured a door to the backyard that could be left open as needed to
replace the window, especially given the mild climate in Olmué. It was in this housing
development, the first I visited, that I saw the two greatest contrasts in terms of access to
sunlight derived from the voluntary expansion of the houses. On the one hand was a
house that had eight rooms, seven of which had either windows or skylights and the
eighth room received light from a permanent opening to one of the other rooms that did
have a window; on the other hand was a house that had a room without any windows at
all. I never again saw a windowless room unless it was used for storage only, but this
example served to highlight potential differences in housing care and owners’ needs.
Interviewee #3’s house exhibited pride and care; her addition and the construction
material employed were of high quality and durable. As for the house of interviewee #4,
while it was clean and the renters carefully cared for it, there were clearly signs that the
family saw their stay as temporary. Not only was the bedroom addition windowless, but
the walls were also less than 4cm (1 inch) thick and made of low-grade drywall on the
interior and sheets of metal siding on the exterior. The poor-quality construction material
and design cannot be entirely attributed to a lack of care or to the fact that the house is a
rental property. Rather, the primary reason was insufficient funds during the process of
trying to expand and improve the house for rental.
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Image 39: The permanent opaque car park awning. Photograph by Nicole Beattie.

Image 40: Room without windows. At the back next to the bed is a door to the back patio. Photograph by
Nicole Beattie.
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Image 41: Detail wall thickness room without a window. Same wall photographed on the interior and exterior.
Photograph by Nicole Beattie.

As can be noted from the light measurements, this house had poor sunlight illumination
in its rooms. The living room, for example, had two south-facing windows, which
provided low levels of light. This lack of illumination was further exacerbated by a small
exterior hard roof awning for the car that blocked even the small amounts that would
have otherwise entered the living room through the window. I found the same was true of
the two bedrooms with west-facing windows. There was a black plastic mesh used as a
large permanent awning that blocked the light from the west. The west light in this region
is strong, and its glare can be disturbing and troublesome for residents. Given that
bedrooms should ideally have east-facing windows for strong morning light, not westfacing windows, it seemed understandable that the residents wanted to block the west
light via the black awning (N. Roy, 2013). Hence, even with the privileged corner-lot
position, this house only featured an east-facing façade with unobstructed windows. In
contrast, to the north was a shared wall with the neighboring house, to the west was the
black mesh awning and to the south was the car park awning. In Image 31, which shows
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the south façade, the lack of windows can be appreciated. As indicated by the light
measurements and confirmed by the resident, the low interior lighting had to be heavily
supplemented with electrical light.

Since the house seemed slightly dark, I asked interviewee #4 about the need for the
small roof to cover the car to the south. This question led interviewee #4 to tell me that
the car was actually never used. Her husband had won the car in a raffle sponsored by a
radio show. The problem was that they did not have money for gas, so the car had been
sitting in the driveway ever since he had won it over two years ago. They were highly
pleased to own the car and had no plans to sell it.
Light Measurements:
Levels of Sunlight Measured in Lux within House #4
Location

Window
Orientation

Average
Daylight Period
(sunrisesunset.
info, 2016)

Light
Measurements
Lux (Lx)
Middle of room

Living room

East &
South
East &
South
West
West

S 06:39-20:56
W 08:48-18:44

67

Light
Measuremen
ts Lux (Lx)
Next to
window
650

38

830

310
58

3, 300
3,800

Dinning room
Kitchen
Master Bedroom
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Olmue, Chile. Housing type 2

Image 42: House visited in Olmué of Interviewee #4. Photograph by Nicole Beattie.

	
  
After visiting the first two houses in this development, which embodied the type 1 design
typology, I visited a type 2 home. In this third house that I visited, I again spoke with the
owner, a woman in her early 60s, interviewee #5. When I visited, she was home with her
teenage granddaughter who lived with her and her husband permanently. Her husband
was at work, as was her daughter, the mother of the teenage granddaughter.
Interviewee #5’s daughter worked in a neighboring city and was only home on weekends
or holidays. In addition, interviewee #5 had another daughter who had moved to
Santiago to study history at the university, the first in the family to attend university, and
a son working in a mine in the country’s north. At one point, the house had
accommodated the parents and three children, and expansions to the house had been
made accordingly. The home had grown to the back, extending to the west, as the
neighboring houses on each side had limited expansion to the north or south. On its
back side, the house had been expanded almost to the property line, leaving a 2m2 open
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terrace space. When I visited, only the husband and wife were living with their
granddaughter, and the house felt large, with two empty rooms on the second floor.

Interviewee #5 projected a great amount of dignity. She was highly proud of her daughter
attending university. Her house was well cared for; it featured plants throughout and was
clean and orderly. Interviewee #5 expressed a certain amount of discontent regarding
the noise made by certain neighbors living down the street, particularly during the
weekends. She actively participated in social community activities such as bingo games
and community meetings to organize safety measures, expansion and celebrations.
Interviewee #5 had been living in her house since it was first finished in 1994, knew all of
her neighbors well and had seen a whole generation of young children grow up in the
neighborhood. She expressed clear political opinions and was politically active in the
neighborhood, as well as in the city of Olmué.

Interviewee #5 had expanded her house with careful consideration of obtaining access
to sunlight. For example, she had added sliding glass doors both to the east and west.
Because of the adjacent neighbors, no windows were possible to the north or south of
the house. She did not consider sunlight as pressing of an issue as other neighborhood
concerns such as safety, youth programs, street cleaning and the water supply. She did
express, however, that sunlight was highly important to her and her family. During the
dry summer months, this housing development has its water supply cut daily for eight
hours. The hours of the cut are stated in advance so residents can prepare. The
waterless window is always at the same time of day and lasts for as long as the
emergency drought does, which can be several months. Interviewee #5 considered it
important to have adequate access to sunlight inside the house, but she mentioned that
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unlike water, sunlight is free for anyone willing to go outside, implying that sunlight was
not a primary concern because of its easy accessibility.

While safety was a concern in this neighborhood, typical youth activities, such as
creating graffiti, smoking and drinking, were the primary reason and did not pose a threat
to the residents. This was visible in that the houses in this development did not have iron
bars on their windows or doors. In addition, a stranger entering this small housing project
would struggle to go unnoticed given the proximity of the houses to each other and the
narrowness of their streets (see Image 33). This same proximity, however, contributed to
the fact that almost every window had its curtains drawn. When I commented on this to
interviewee #5, and later, to interviewee #6, they both said it was not merely a privacy
issue. Rather, they reported that the afternoon light streaming into their west-facing
windows was often too intense, making the glare uncomfortable inside the dwelling
unless the curtains were drawn.
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Light Measurements:
Levels of Sunlight Measured in Lux within House Interviewee #5
Location

Window
Orientation

Average
Daylight Period
(sunrisesunset.
info, 2016)

Light
Measurements
Lux (Lx)
Middle of
room
150

Light
Measurement
s Lux (Lx)
Next to
window
1,550

Living room

West

S 06:28-21:20
W 08:08-17:40

Dinning room

West

104

1,550

Kitchen

No windows

24

n/a

Master Bedroom

West

500

1,350

Image 43: Photo down the street in Olmué’s social housing development. Photograph by Nicole Beattie.
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Olmué, Chile. Housing type 1

Image 44: House visited of Interviewee #6. Photograph by Nicole Beattie.

	
  
Interviewee #6 and her family rented the next house described in the text. Interviewee #6
was the first person whom I visited in this housing project, and she helped me to contact
everyone else in her neighborhood. I decided to make her the last entry in this section as
interviewee #13 because I visited her house over 20 times and left the more formal
routine for last.

Interviewees #5 and #6 both expressed that they wished they had received a type 1
house—namely, a less finished residence with more land upon which to grow.
Interviewee #5 was nevertheless highly pleased with her house and planned for her
children to inherit and inhabit it after she and her husband passed away. Interviewee #6
was not the owner of the house; she had been renting it for over six years. Interviewee

	
  

215	
  
	
  

#6 expressed a longing to someday be a homeowner, and she had been waiting in the
government system for over six years. As of 2018, she is still waiting to receive her
house. Ground was broken for the development project for which she had qualified, so
perhaps this year she will be able to move into her long-awaited home.

Image 45: View of the rarely used playground for the social housing project in Olmué. Photograph by Nicole
Beattie.

Urban Scale: Same for both housing types.
Street Grid Orientation
North to South, not ideal for maximizing access to
sunlight. The development is located on a hill, which is
a limiting factor, but this being a rural area, with plenty
of flat open areas, unlike the condition in Arica it is not
clear that this was the only location and grid orientation
possible for the development.
Infrastructure
Working clean water and sewage. Paved sidewalks and
streets. Street lights.
Public Transportation
Write a description based on site.
Access to Green Areas Given that this is a rural area, there are plenty of
outdoor open areas to choose from. There is a
children’s park nearby, specifically designed for this
community, although it hardly ever gets used.
Access to Amenities
As in many of these social housing projects, there is
always one or two neighbors (depending on the size of
the development project) that open up a small
convenience store in their home. In this neighborhood
too there is one such house, however, while it is
convenient to have one small convenience store
located walking distance, this social housing
development is located in the periphery of the city of
Olmué. Not too far from the center of town, as it is a
small city, but far enough that easy access and walking
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2

5
2

2

2

Central or Peripheral

Sun Angle

Safety
Views
Total

is not the most accessible.
Given the small size of Olmué this community while not
far from downtown (a little over 1 km), is still clearly
located in the cities periphery (See Map # XX ).
Homes are too close together so that there is
obstruction of the sunlight both from neighboring
houses and from extensions built onto each house.
Quite safe.
Not prioritized.
The urban infrastructure is lacking in important design
elements that aid residents’ access to sunlight but
performs satisfactorily by meeting some of the design
criterion that helps promote residents’ healthy
interaction with sunlight.

3
2

4
2
24

Building Scale: Housing Type 1
Adaptability
Occupant Control
Light/Darkness
Control
Electricity Use
Thermal Comfort

Room Orientation
and Internal Layout
Outdoor/Indoor
Relationship
Safety
Views
Follow Up
Total

Lot size allows for considerable growth and
adaptability
High.
Limited to sunlight from East or West only. There is
no lack of sunlight in these houses, occupants can
and need to control for too much sunlight.
Only needs to be used when the sun goes down.
Poor insulation materials and construction, but given
the mild climate in this region residents are mostly
thermally comfortable.
Given the incremental nature of the allowed growth
in this housing type, occupants can a lot of flexibility
arranging there internal layout.
Nothing in the urban or housing design invites a
strong relationship between indoor and outdoor
spaces.
Other then petty youth misconduct it is a safe
neighborhood.
Not prioritized.
None
There is a good building/house layout that meets
several of the design criterion needed for residents
to access sunlight. The home shows some design
intent to incorporate sunlight into its development.

#3
5

#4
5

5

5

5

3

5

3

3

2

5

4

3

2

2

2

2
2

2
1

37

31

#5

#6

4

4

Building Scale: Housing Type 2
Adaptability

	
  

Although lot sizes are smaller then in the type 1
housing above, there is still room to double the
square meters handed in the original finished house.
Growth however is limited.
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Occupant Control
Light/Darkness
Control

They have some control.
Since these houses are attached to each other on
their North and South facades, they only have
access to sunlight from either the East or the West,
this considerable reduces the dwellers ability to
control light levels.
Although sunlight only enters the home from East or
West, there is usually enough light for occupants to
be comfortable without having to turn on the lights
until the sun starts setting, or there is an overcast
day.
Poor insulation materials and construction, but given
the mild climate in this region residents are mostly
thermally comfortable.

Electricity Use

Thermal Comfort

Room Orientation
and Internal Layout
Outdoor/Indoor
Relationship

Nothing in the urban or housing design invites a
strong relationship between indoor and outdoor
spaces. Each house however does have a small
private outdoor space.
Other then petty youth misconduct it is a safe
neighborhood.
Not prioritized.
None
The home lacks important design elements that aid
residents’ access to sunlight but performs
satisfactorily by meeting some of the design
criterion that helps promote residents’ healthy
interaction with sunlight.

Safety
Views
Follow Up
Total

4

4

4

3

3

3

3

3

2

2

2

2

4

4

2
0
28

1
0
26

Light Measurements:
Levels of Sunlight Measured in Lux within House Interviewee #6

	
  

Location

Window
Orientation

Average
Daylight Period
(sunrisesunset.
info, 2016)

Light
Measurements
Lux (Lx)
Middle of room

Living room

West

S 06:28-21:20
W 08:08-17:40

82

Light
Measuremen
ts Lux (Lx)
Next to
window
3,750

Dinning room

West

31

220

Kitchen
Master Bedroom

No windows
East

20
75

n/a
135
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4. Limache, Chile

Map 7: Limache, Chile. Limache is made up of an “old” Limache, where the small red squares.
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Map 8: Unobstructed façades outlines in red.

	
  

	
  
The first house I visited in Limache is an exception to the public housing rule. Part of a
150-house public housing development, this home is situated at the very top of the hill
on which the project is located. At the bottom of the hill, which is where the public
housing development begins, the incline is gradual, but it progressively steepens
towards the top. On the last row of houses, there is an abrupt rise, and so the last house
on the top of the hill has no neighbors attached to it. Rather, it is a free-standing house.
In addition, because of the landscape in that location, this house has no obstructions
blocking the sunlight on three of its façades, allowing for noticeably more sunlight to
enter the home (see Image 42).

Interviewee #7 was also an exception in that she did not conform to the traditional public
housing resident background. Interviewee #7 was temporarily renting this house while
she built her own house on a 5,000m2 lot she purchased two years ago. She had been
living in this public housing unit for two years after moving from Santiago to escape the
congestion and stress of the city. She had three young daughters aged 10, 7 and 5
years and lived in the house with the children and her husband. Both interviewee #7 and
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her husband hailed from wealthy families; although they belonged to the rare Chilean
middle class, both were working professionals. The husband worked in advertising and
commuted to Santiago on a regular basis, while she was a painter and ceramist. The
exodus from Santiago to Limache and Olmué in recent years has created a housing
shortage, stimulating a consequent rise in rent prices. This couple had been saving to
build their own house on the lot they owned and was hoping to begin construction
sometime in 2018.

Finding this couple living in this house was fortunate for my fieldwork experience, as
their situation was quite exceptional. In addition, this house demonstrated that there are
certain design characteristics that might contribute to a home’s marketability and
increase its value over time. Unsurprisingly given their professions, interviewee #7 and
her husband both reported placing enormous value on sunlight accessibility in their
home. Interviewee #7 also mentioned that safety and the fact that the house was located
in a well-established neighborhood where neighbors knew each other were key factors in
their decision to rent the house, particularly since they had three young daughters. This
housing development was built in the early 1980s. Having a relatively small yard and
views because of their location at the top of the hill were also important factors. Another
advantage this house offered was its location seven blocks from Limache’s city center
and four blocks from the girls’ private school.

Given that interviewee #7 was renting this house and only planning on living in it for a
limited time, her spatial considerations did not match those of most other public housing
residents. This couple’s perspective on their house was defined by their temporary
residency; they could tolerate the home’s shortcomings until moving into their own self-
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designed permanent house. For most public housing residents, their public housing unit
is a home for life.

Image 46: Image from google maps looking up at Interviewee #7 house showing no obstructions to three of
the sides of the house. There is even an extra space for a sizable yard (note small kids pool in the forefront
inside the home’s walled yard. Photograph by Nicole Beattie.

Urban Scale:
Street Grid Orientation

Infrastructure
Public Transportation

Access to Green Areas
Access to Amenities

Sun Angle
Central or Peripheral

	
  

This housing development runs the desired East to
West grid orientation so that the long façade of the
home is facing North to maximize sunlight accessibility.
The hill where the development if placed however also
goes up towards the north blocking at least some of the
light.
Working clean water and sewage
Residents have to walk 2 blocks downhill to catch a bus
of taxi. The railway station is approximately 12 blocks
away. The residents in this house both own a car.
They have a yard they use a lot and the hill to the back
of the house as well.
This housing project is located 7 blocks away from a
large supermarket and from Limache’s city center with
its amenities.
Home is separated from the rest of the public housing
development due to site conditions.
Central
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5

5
5
5

5
5
5

Safety
Views
Total

Safe
Unobstructed
Most of the design criterions that help foster residents
healthy interaction with sunlight and the outdoors are
included in the urban infrastructure. The urban
infrastructure shows clear design intent in incorporating
sunlight into its development. Excellent.

Building Scale:
Adaptability
Occupant Control

Light/Darkness Control

Electricity Use
Thermal Comfort
Room Orientation and
Internal Layout
Outdoor/Indoor
Relationship
Safety
Views
Follow Up
Total

This house has already been doubled in size since it
was handed to its owners and still has room for growth.
There is a wood stove located in the living room and in
addition the renters had space heaters in each room.
Acoustics from neighbors are minimal and well
controlled by the spacing of the residence.
There is a lot of natural light that can enter the space;
the windows facing north have curtains that are drawn
everyday. The one bathroom is the only room in the
house that is dark with only a small 30cm x 30cm
window at the top.
Not necessary during the day. Extensively used for
heating.
Controlled with space heaters.
The original one bedroom house was expanded to have
3 bedrooms.
There is yard that is used daily as well as the hill to the
back of the house.
Safe.
Unobstructed
None
There is a good building/house layout that meets
several of the design criterion needed for residents to
access sunlight. The home shows some design intent to
incorporate sunlight into its development.

5
5
45

5

4

5

5
4
4
4
4
5
0
40

Light Measurements:
Levels of Sunlight Measured in Lux within House Interviewee #7
Location

Window
Orientation

Living room

North and
West
North
North and
East
South and

Dinning room
Kitchen
Master Bedroom

	
  

Average
Daylight Period
(sunrisesunset.
info, 2016)
S 06:28-21:20
W 08:08-17:40
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Light
Measurements
Lux (Lx)
Middle of room
560

Light
Measurements
Lux (Lx)
Next to window
3,700

465
600

3,000
3,850

230

1,350

West

Limache
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Limache, Chile

	
  

Image 47: Limache duplex public housing model. Photograph by Nicole Beattie.

Urban Scale:
Street Grid Orientation

Infrastructure

Public Transportation
Access to Green Areas
Access to Amenities
Sun Angle

Central or Peripheral
Safety
Views
Total

	
  

East to West, ideal to maximize access to sunlight on
the North façade. Unfortunately the façade facing north
is the short end of the house, still this orientation
provides good sunlight access.
Water and sewage provided. Good sidewalk and
streets, but there is a big problem that results from poor
urbanization and that is that there is only one street that
communicates the whole public housing development
to the rest of the community creating in this junction
often a traffic bottleneck.
Close to the Metro, buses and shared taxis.
Some green areas close by protected from traffic.
Walking distance from downtown Limache.
Homes are too close together so that there is
obstruction of the sunlight both from neighboring
houses and from extensions built onto each house.
Centrally located within Limache city.
Safe, although some petty vandalism my local teens is
relatively frequent.
Not prioritized. No views.
There is a good urban infrastructure that meets several
of the design criterion needed for residents to access
sunlight. The urban infrastructure shows some design
intent to incorporate sunlight into its development.
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5

3

4
4
5
3

5
3
2
34

Building Scale:
Adaptability

Occupant Control
Light/Darkness Control

Electricity Use

Thermal Comfort
Room Orientation and
Internal Layout
Outdoor/Indoor
Relationship
Safety
Views
Follow Up
Total

Homes have little adaptability although there is a little
room for grown towards the East or West in each
house.
With the duplex housing typology there is little privacy
between the two adjoining houses in terms of acoustics.
There is good sunlight access that penetrates deep into
the house in the areas with no internal partitions. The
living room, dinning room and master bedroom have
good sunlight access the whole days.
The back rooms, kitchen and second floor bedroom
require the use of electricity during the day, but
occupants have several rooms available to them with
good lighting.
There is little control, mainly space heaters.
No control unless on additions.

3

3

4

3

2
3

Limited
2
Petty crimes that do not influence the dwelling, only the
neighborhood.
Limited
None.
The home lacks important design elements that aid
residents’ access to sunlight but performs satisfactorily
by meeting some of the design criterion that helps
promote residents’ healthy interaction with sunlight.
Poor.

3
1
0
24

Light Measurements:
Levels of Sunlight Measured in Lux within House Interviewee #8

	
  

Location

Window
Orientation

Average
Daylight Period
(sunrisesunset.
info, 2016)

Light
Measurements
Lux (Lx)
Middle of room

Living room

North

S 06:28-21:20
W 08:08-17:40

350

Light
Measurement
s Lux (Lx)
Next to
window
1,790

Dinning room
Kitchen
Master Bedroom

North
No windows
North

240
35
420

1,790
n/a
1,850
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Image 48: Limache housing project visited. Photos by Nicole Beattie
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5. Puente Alto, Santiago, Chile

Image 49: These images show the whole of greater Santiago in pink and the community of Puente Alto in
lime green at the bottom right. The way Santiago is enclosed by mountains can also be appreciated from
these satellite images. Photograph by Nicole Beattie.
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Diagram 8: Red indicated façade that allows for access to sunlight in the house.

Image 50: House visited in Puente Alto, Santiago, is half of the orange one to the left. Photograph by Nicole
Beattie.
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Puente Alto is the most densely populated neighborhood in Santiago; it is located in the
city’s southeast corner and is home to 583,471 inhabitants (Ramos, 2013). The housing
project that I visited was built in 2002, and it resembled a well-established neighborhood.
The houses, all of which had been added to over time, had been skillfully finished. While
the uniformity of all the houses in this community revealed its public housing roots, the
family I visited earned more than twice the monthly minimum wage (Direccion del
Trabajo, 2016). This added purchasing power was evident throughout the house, which
featured three televisions sets (one a large flat screen); a variety of electric kitchen
appliances, including a microwave; and relatively new furniture in every room. This was
by far the wealthiest home I visited, although the possession of these objects does not
necessarily reflect that money is being saved. Interviewee #6’s family in Olmué, for
example, while she had an evidently poorer home and career set up than this house in
Puente Alto, they still had two televisions sets and many other amenities. As a matter of
fact, every single home I visited had at least one television set. In the case of interviewee
#6, her family was deeply in debt, whereas the family in Puente Alto had no debt.

In this house, privacy and safety clearly took priority over natural sunlight. Every window
was protected from entry with heavy metal bars, and the bedroom that had the best
access to sunlight, a west-facing room located at the back of the house on the second
floor, had its window half-covered by a huge flat-screen television.
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Urban Scale:
Street Grid Orientation

Infrastructure
Public Transportation
Access to Green Areas
Access to Amenities
Sun Angle

Central or Peripheral

Safety
Views

Total

Building Scale:
Adaptability

Occupant Control

	
  

Oriented North/South. The short ends of the façade
are facing East and West and are the only walls that
can have windows. Many residents have built towards
the back of their home effectively elimination one
more wall from having access to sunlight due to
neighbor’s proximity.
Well-paved streets and sidewalks. Water and sewage
available.
Plenty of nearby public transportation available
Not in walking distance
No amenities in the immediate vicinity, but also not far
to walk to.
Homes are too close together so that there is
obstruction of the sunlight both from neighboring
houses and from extensions built onto each house.
It is located to the far end of Santiago on the South
East side. While it is still considered part of Santiago,
some residents must commute up to two hours each
way to go to their work on public transportation.
Not safe. Homes are heavily bared to prevent
robberies.
There are no views available of the beautiful Andean
mountains on the background. This is dues to several
reasons: proximity to neighbors (angle is blocking), if
there was a clear view it would be blocked by the
smog that pollutes the city and finally, for privacy
reasons the residents keep the shutters and curtains
drawn.
The urban infrastructure is lacking in important design
elements that aid residents’ access to sunlight but
performs satisfactorily by meeting some of the
design criterion that helps promote residents’ healthy
interaction with sunlight.

The house was able to be expanded towards the
back, but the expansion reaches the back neighbors’
house and provides for a reduced outdoor area (see
image # ).
The occupants had a high degree of thermal and
visual control trough electrical appliances. The house
did not promote passive solar use, as it only had
fenestrations to the East and West, and the West
was to the back of the house, which was adjacent to
their back neighbor meaning that for privacy there
was hardly any openings.
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2

5
5
3
3
2

2

2
1

25

2

2

Light/Darkness Control

Electricity Use
Thermal Comfort
Room Orientation and
Internal Layout
Outdoor/Indoor
Relationship
Safety
Views
Follow Up
Total

Due to grid orientation and neighboring houses this
was a dark house that needed to be complemented
heavily with electric light for comfort.
High electricity usage.
Not provided by home
Home was able to expand to the back to add two
rooms on the top and bottom floor
Not a strong relationship. The house was fenced and
the occupants expressed little desire to be connected
to their immediate surrounding area.
The house was well fenced in for protection and
safety.
No views
None
The home lacks important design elements that aid
residents’ access to sunlight but performs
satisfactorily by meeting some of the design
criterion that helps promote residents’ healthy
interaction with sunlight.

2
2
2
3
1
3
2
2
21

Light Measurements:
Levels of Sunlight Measured in Lux within House Interviewee #9

	
  

Location

Window
Orientation

Average
Daylight Period
(sunrisesunset.
info, 2016)

Light
Measurements
Lux (Lx)
Middle of room

Living room

East

S 06:28-21:20
W 08:08-17:40

80

Light
Measurement
s Lux (Lx)
Next to
window
970

Dinning room

West

120

1,100

Kitchen
Master Bedroom

No window
East

8
615

n/a
1,350
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6. Temuco, Chile
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Diagram 9: Red indicates the façades that allow for unobstructed access to sunlight in the residence.
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Image 51: Photograph of apartment building in Temuco. Photograph by Nicole Beattie.

Temuco is the capital of the ninth region in the south of Chile, an area known as the
Araucania. The term “Araucania” comes from the Spanish name for the local natives,
who call themselves “Mapuches” and are originally from this area. The Mapuches
stopped the Spanish conquistadores in the seventeenth century, but Temuco was only
founded in 1881 by the Chilean military. The word “Temuco” originates from
Mapudungun, the language of the Mapuches, and regional tension persists between the
13% of the population comprised of indigenous Mapuches and the remaining 87% of the
population, which is mainly of European descent (e.g., Swiss, Spanish and German).
With a population of 460,824, Temuco is the fifth largest city in Chile, and agriculture and
livestock are its primary resources. This area is rich in lakes and rivers, while its
volcanos and hot springs also make it a popular tourist destination. Temuco’s climate is
rainy and temperate, with overcast days a regularity.
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In Temuco, I was able to interview five different households, four of which lived in one of
the building blocks I visited during my fieldwork. The apartment building that I visited is
part of a complex encompassing eight U-shaped buildings, four of which are coupled to
form an apparent square (see Diagram 1). Each U-shaped building is three stories high
and has 24 apartments, for a total of 192 apartments per building.

Diagram 10: Plan view of U-Shaped building in Temuco.

	
  
The interview I conducted in this house was one of the more personally dramatic visits
during the fieldwork period. I had the opportunity to become relatively well acquainted
with interviewee #10 prior to visiting her house. She was an ardent evangelical Christian
who took pride in her honesty, hard work, family and home. She explained that she had
been waiting for over five years to be granted a home through government subsidies.
When she was finally given notice and realized she had been allotted one of these
apartment buildings, she said that she had cried for weeks. This reaction might seem
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ungrateful, given that she only had to contribute the equivalent of $250 U.S. dollars to
the purchase of her apartment. Nonetheless, the living conditions, and in particular, the
inability to expand according to the family’s needs, were an oppressive handicap for
interviewee #10. She was the mother of three young adults aged 21, 17 and 14 years
and she also had a 6-year-old girl. All the children lived in the 55m2 house with her and
her husband. Children usually live with their parents until they marry and/or can afford to
rent or purchase their own home. The small total living area with no room to expand was
certainly a tight fit for this family since it had to accommodate three adults and three
children.

In addition to the inability to expand, two other aspects of this apartment concerned
interviewee #10 and left her depressed when she first learned where she had been
granted a home. First, a couple can only apply for a government subsidy once. This
meant that both she and her husband could never apply for another house; this
apartment was their home for life.5 Second, the apartment building had been originally
designed to be constructed in the north of the country, near La Serena6 in the fourth
region of Coquimbo, where the climate is predominantly very dry. Soon after the family
moved into it, the apartment building began to show severe signs of humidity on the
walls (see Image 8), as Temuco is characterized by a wet and rainy climate. The drywall
had to be replaced, which took years, but the problem persisted due to the lack of
sufficient insulation on the external walls. When I interviewed her in 2012, interviewee
#10 was hopeful that given the apparent structural damage the buildings had suffered in

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
5

Even if a couple divorces, they are not allowed to apply again for subsidies, this has created quite a few instances of
abuse, where the husband, but more often the wife, is left homeless when a couple separates.
6
This was what Interviewee #6 told me, I was never able to confirm this information.
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the 2010 earthquake, the government would relocate them. This had still not happened
as of 2018.

Image 52: Drywall missing or being replaced. Photograph by Nicole Beattie.

Image 53: Drywalls made of pressed particle board, .5cm thick. Photograph by Nicole Beattie.
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The apartment of interviewee #10 was in one of the two sets of U-shaped buildings;
these created an enclosed interior plaza and children’s play area. This was the only
park, children’s play area, or open space available in the vicinity. These interior
courtyards were protected from the street by the apartment buildings, and yet, every time
I visited (approximately 10 times, at different times of the day), the play area was empty.
Interviewee #10 explained that the neighbors generally did not like children playing, as it
was noisy and bothersome. The location and design of these public areas constituted a
further disadvantage of owning an apartment building rather than a single-family home;
with the latter, a family can at least create a small and private interior garden.

Regarding the grid orientation, while six of the eight U-shaped buildings had their longer
façade facing the ideal north/south window orientation (the street ran east to west),
interviewee #10’s apartment was located in the southwest corner. The windows primarily
faced south, and the unit received little light from the north. This lack of sunlight in the
interior of the apartment only helped aggravated the humidity problem.
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Image 54: View of the interior courtyard with the playground structures. Photograph by Nicole Beattie.

Urban Scale:
Street Grid Orientation
Infrastructure

Depends of apartment location. Half are well oriented
the other half is not.
Very poor. These buildings were designed for a
northern city so the wall thickness is reduced and the
inside wall panels are very humid and “sweat” because
they were not designed for the rainy and cold climate
of Temuco.

2

0

In addition, these building complexes suffered
considerable damage after the 2010 earthquake.
Residents were hopeful that the building would be
demolished and they would be assigned now housing.

Public Transportation

	
  

Finally while there are sidewalks and paved streets
surrounding the building, the interior parking spaces
are not paved. The buildings and common areas are
not maintained.
Bus line near by, but usually a person must transfer
more then once to get to where they are going. No well
connected.
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1

Access to Green Areas
Access to Amenities
Central or Peripheral
Sun Angle

Safety

Views
Total

Building Scale:
Adaptability
Occupant Control

Light/Darkness Control
Electricity Use

Thermal Comfort
Room Orientation and
Internal Layout
Outdoor/Indoor
Relationship
Safety

Views
Follow Up
Total

	
  

Despite being in the city’s periphery there are no parks
or adequate green areas for residents to enjoy.
Far from city center.
Located in the southern periphery of the city.
The U-shaped buildings create corner apartments with
very little access to sunlight. While there are some
apartments that get comfortable amounts of light,
overall these buildings present a poor design
alternative for access sunlight.
Of concern. There were fences surrounding the
building, and public areas were, such as staircases
and access to the apartment buildings were also
fenced.
Depends on the apartment but over all they have
restricted views.
The urban infrastructure is poor in design elements
that help residents’ access sunlight.

No possibility for growth.
No resident’s control. No privacy, no acoustic
separation, no room for expansion and no inviting
outdoors space.
Depends on the apartment and their specific orientation.
There is overall very little control over light/darkness.
Depending on apartment location within building
complex some dwellers relay heavily on electric lighting
for comfort.
Due to the poor building envelop insulation there is very
poor thermal control and comfort in these apartments.
Given the shape and layout of the building complex,
room orientation varies greatly between apartment
building.
Very week relationship between interior and exterior of
apartment building.
Very apartment has a metal gate in front of its door as
well as the apartment building having a peripheral gate
surrounding the entire building. Safety is of great
concern to the apartment dwellers.
No consideration given to views.
None
The home performs poorly having only a few design
elements that help residents’ access sunlight.
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2
2
2

2

3
1
6

0
0

2

3

1
0

1

2
2
0
11

Light Measurements:
Levels of Sunlight Measured in Lux within House Interviewee #10 3rd floor
Location

Window
Orientation

Average
Daylight Period
(sunrisesunset.
info, 2016)

Light
Measurements
Lux (Lx)
Middle of room

Living room

South

S 05:57 – 21:50
N 06:28 – 18:28

90

Light
Measurement
s Lux (Lx)
Next to
window
970

Dinning room
Kitchen
Master Bedroom

South
No window
South

110
25
120

970
n/a
1,000

Levels of Sunlight Measured in Lux within House Interviewee #11 3rd floor
Location

Window
Orientation

Average
Daylight Period
(sunrisesunset.
info, 2016)

Light
Measurements
Lux (Lx)
Middle of room

Living room

West

S 05:57 – 21:50
N 06:28 – 18:28

130

Light
Measurement
s Lux (Lx)
Next to
window
1,200

Dinning room
Kitchen
Master Bedroom

West
No windows
West

160
35
155

1,200
n/a
1,100

Levels of Sunlight Measured in Lux within House Interviewee #12 2nd floor
Location

Window
Orientation

Average
Daylight Period
(sunrisesunset.
info, 2016)

Light
Measurements
Lux (Lx)
Middle of room

Living room

West

S 05:57 – 21:50
N 06:28 – 18:28

100

Light
Measurement
s Lux (Lx)
Next to
window
1,150

Dinning room
Kitchen

West
No windows

110
20

1,150
n/a

Master Bedroom

West

115

1,200

Levels of Sunlight Measured in Lux within House Interviewee #13 1st floor
Location

	
  

Window
Orientation

Average
Daylight Period
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Light
Measurements

Light
Measurement

	
  

(sunrisesunset.
info, 2016)

Lux (Lx)
Middle of room

S 05:57 – 21:50
N 06:28 – 18:28

180

s Lux (Lx)
Next to
window
1,000

Living room

North

Dinning room

North

190

1,000

Kitchen
Master Bedroom

No windows
North

8
210

n/a
1,050
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Diagram 11: Red indicates the façades that allow for unobstructed access to sunlight in the residence.

Image 55: Street view of house visited. Photograph by Nicole Beattie.

Urban Scale:
Street Grid
Orientation
Infrastructure

Public
Transportation

	
  

This has the East to West orientation that maximizes
sunlight accessibility in the residence.
Sewage and clean water available. Streets and sidewalks
are paved, but they are old and have not been
maintained.
There are buses and shared taxis available, but they
don’t hold a regular schedule and are located a few
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4
4

2

Access to Green
Areas
Access to Amenities

Central or Peripheral
Sun Angle

Safety
Views
Total

Building Scale:
Adaptability
Occupant Control
Light/Darkness
Control
Electricity Use

Thermal Comfort

Room Orientation
and Internal Layout
Outdoor/Indoor
Relationship
Safety
Views
Follow Up
Total

	
  

blocks away.
No parks in the vicinity.

1

This home was not located in the periphery of Temuco,
like the above apartment buildings were, but they were
still a considerable distance from more of the downtown
amenities. One if not two modes of public transportation
were needed to reach the city center.
Neither.
Homes were able to get good lighting on the street
façade and there were no buildings or home blocking
their light. Some homes had added entrance porches that
blocked some of the sunlight reaching the interior living
area.
This was an old well-established neighborhood where
residents felt safe. There are no bars on the windows.
No prioritized in the construction, nor by residents.
There is a good urban infrastructure that meets several
of the design criterion needed for residents to access
sunlight. The urban infrastructure shows some design
intent to incorporate sunlight into its development.

2

These homes had been added to and were flexible to
continue expanding if necessary.
High occupant control of their interior space, most had
been modified my residents to fit their needs.
While there was relatively good access to sunlight, some
of the interior space additions blocked sun from entering
all the way to the back of the home.
On cloudy days they needed to use electricity during the
day, and Temuco can often have cloudy days, but on
clear days very little electricity was used.
The construction material and age created for very little
building insulation, so that the heat from space heaters
would be constantly escaping the space and keeping it
cold. A high waste of energy.
Since residents have expanded to fit their needs the
rooms were laid out accordingly.
The home had a nice interior yard that was often used by
residents. Public outdoors spaces were not used.
While there are occasional petty crimes, residents feel
safe in their neighborhood.
There are views to the interior yard. Views towards the
outside landscape or neighborhood are limited.
None
There is a good building/house layout that meets several
of the design criterion needed for residents to access

5
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3
4

5
3
28

4
3

4

2

4
4
4
3
0
33

sunlight. The home shows some design intent to
incorporate sunlight into its development.

Light Measurements:
Levels of Sunlight Measured in Lux within House Interviewee #10
Location

Window
Orientation

Living room

South

Dinning room
Kitchen
Master Bedroom

Average
Daylight Period
(sunrisesunset.
info, 2016)
S 05:57 – 21:50
N 06:28 – 18:28

Light
Measurements
Lux (Lx)
Middle of room
220

Light
Measurements
Lux (Lx)
Next to window
1,500

South
East

170
120

1,500
1,150

North

360

1,890

Temuco, Chile

Image 56: The house I visited is the white one in the middle, not the corner green one. Photograph by
Nicole Beattie.

	
  
The visit to this house proved fascinating for me; the occupant provided a firsthand
account of some of the events that occurred during the military coup on September 11,
1973. This was the only interview during which I mainly spoke to the man of the house,
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although I did have the chance to speak with his wife a handful of times. The couple had
already retired and was receiving government pension, although both continued working
for financial reasons. When I visited, the wife was working, and the husband was at
home to receive me. The couple had three children, but they were all grown, with jobs
and families of their own, and no longer lived in the house. The exception was the
couple’s youngest daughter, who was still studying at university. The father expressed
great pride in having raised three daughters who went on to receive university degrees
and to be independent. At the time of my visit, the younger daughter was considering
studying English in the US or England to further her career.

His family’s success, the father told me, was rooted in a strict and hardworking discipline
that he had imposed. He was adamant and repeated throughout our conversations that a
person is only homeless or living in poverty if he or she is lazy. He recounted a
biographical anecdote as proof of this: In 1972, during the government of President
Allende, interviewee #14, along with 17 other young men, invaded and settled a threehectare hacienda located in the middle of Temuco. Interviewee #14 was 18 years old at
the time and a passionate communist, much like many of his contemporaries. On the
second day of their invasion, 20 more men appeared and claimed their lots from the
available land that remained. The police did nothing to remove them, and in less than a
month’s time, the owner, an older woman, was forced to leave her home and land to
move to Santiago permanently. Today, this land is a four block well-established
neighborhood. Interviewee #14 explained that their act had constituted theft, an easy,
lazy way to gain land and property.
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One-and-a-half years after interviewee #14 helped seize this land, Pinochet’s violent
military coup occurred. The police immediately gathered any young men walking the
streets, especially in poor neighborhoods, to prevent and manage any potential revolts.
Interviewee #14 was brought to the police station and questioned. He pretended that he
had not heard of Pinochet, and he also claimed to not know much about Allende, the
overthrown president. As the police did not want to let unemployed and potentially
rebellious youth go free, they offered him a job as a jail guard. He was trained and later
employed as a prison guard in Temuco, were he served for over 40 years. Today,
interviewee #14 considers himself a diehard fascist with little tolerance for what he calls
“lazy, unemployed youths.” He expressed gratitude for the military dictatorship for having
given him an honorable job, bringing order to the streets and helping develop the
country.

In a way, interviewee #14’s biography parallels that of the public housing unit in which he
lived at the time of my visit: This public housing project was started during Allende’s
presidency but finished during Pinochet’s dictatorship. Interviewee #14 and his family
had lived in this house since it was finished in 1975. The street axis is oriented from
northwest to southeast, which means that the house has windows facing southwest and
northeast (see Map #). Interviewee #14 claimed his home received sufficient sunlight,
noting that the most essential elements of a home are cleanliness and tidiness. He
stated that anyone in need of sunlight could simply go outdoors. The light measurements
in this home revealed low levels of light, and the interview, which was primarily
conducted in the living room, required the electric light to be turned on.
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Urban Scale:
Street Grid Orientation
Infrastructure

Public Transportation
Access to Green Areas

Access to Amenities
Central or Peripheral

Sun Angle

Safety

Views
Total

Building Scale:
Adaptability
Occupant Control
Light/Darkness Control

Electricity Use
Thermal Comfort

	
  

This house has windows only to the Southwest and to
the Northeast on an approximately 45° angle.
There is clean water and sewage. There is also paved
streets and sidewalks although they are old and poorly
maintained.
A bus line nearby, but will poor connectivity throughout.
The house has a small park located right across the
street from its quiet street, but overall the neighborhood
does not provide for green public space.
No convenient access.
Originally built in the periphery of the city, but as the
city has grown there are newer housing projects further
away from the city center. Still, the location is not
central within the city.
Homes were able to get good lighting on the street or
back façade depending on their orientation and growth.
There were no buildings or home blocking their light.
Some homes had added entrance porches that blocked
some of the sunlight reaching the interior living area.
An older, more established neighborhood where safety
is not a main concern. Still most houses in the
neighborhood have metal bars in their windows.
Not prioritized.
The urban infrastructure is lacking in important design
elements that aid residents’ access to sunlight but
performs satisfactorily by meeting some of the design
criterion that helps promote residents’ healthy
interaction with sunlight.

The owners have added to their house over the years
more then double its originals size.
Residents have been able to control growth and
material expansion to fit their needs.
Because of the way the home has been expanded
towards the back of the house the center space of the
home is dark. In addition for this house the façade
facing the street, where the living room and dinning
rooms are located faces South-South-West making it a
dark space in the house as well.
Must use electric lighting for visual comfort often during
the day.
Residents are able to maintain their home comfortably
warm for their needs through space heater. The
construction quality and materials do not foster good
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4
3

2
3
2
2

3

4
3
26

5
4
3

1
2

Room Orientation and
Internal Layout
Outdoor/Indoor
Relationship

Safety
Views
Follow Up
Total

insulation however.
Residents were able to expand according to their
needs, so rooms fit their requirements.
Even though resident have a small park across the
street they never use it. It is not inviting and no one is
ever seen using it. The residents have a small interior
backyard that they use frequently in the summer.
It is safe in their home and neighborhood.
Few not prioritized.
None
The home lacks important design elements that aid
residents’ access to sunlight but performs
satisfactorily by meeting some of the design criterion
that helps promote residents’ healthy interaction with
sunlight.

5
3

5
2
0
30

Light Measurements:
Levels of Sunlight Measured in Lux within House Interviewee #14

	
  

Location

Window
Orientation

Average
Daylight Period
(sunrisesunset.
info, 2016)

Light
Measurements
Lux (Lx)
Middle of room

Living room

South West

S 05:57 – 21:50
N 06:28 – 18:28

80

Light
Measurement
s Lux (Lx)
Next to
window
750

Dinning room
Kitchen

South West
West

110
135

750
870

Master
Bedroom

North East

325

1,600
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7. Puerto Montt, Chile
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Map 9: This shows the house visited at the urban scale, neighborhood scale and street block scale.
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Diagram 12: Red indicates the façades that allow for unobstructed access to sunlight in the residence.
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Image 57: House visited in Alerce, Puerto Montt. Photograph by Nicole Beattie.

The public housing projects in Alerce were completed in 2008. The main street grid is
oriented in a northwest to southeast direction. In terms of the façades of the houses,
approximately 50% face this northwest/southeast direction, while the other half are
oriented northeast/southwest. This housing project is located in an exceptionally
peripheral area called Alerce. Approximately halfway between the cities of Puerto Montt
(approximately 13km away) and the resort town of Puerto Varas (approximately 7km
away), Alerce can be considered a satellite city. Year-round jobs are available in Puerto
Montt, but during the summer months between mid-December and early March, Puerto
Varas offers seasonal jobs with higher wages. Alerce’s location gives its inhabitants the
apparent flexibility to commute between both Puerto Montt and Puerto Varas for work,
but the reality is that Alerce is 10km away from anything, and the inhabitants with whom
I spoke (10 individuals in the streets and the 2 women whose home I visited) felt isolated
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and marginalized by their housing project’s location. Alerce is comprised of over 700
homes and was conceived and developed as a public housing town, as there was
nothing on this site except for farmland before the development was built. Alerce has
over 5,000 homes and more than 50,000 residents (see Map 9). There is a large
supermarket located in Alerce, and several local businesses have opened (e.g., a
bakery, a shoe repair shop and television repair shops), but Alerce remains a satellite
public housing development for the city of Puerto Montt. Commutes are expensive, long
and complicated, with only buses in the public transportation system. At the end of 2014,
the MINVU inaugurated an improved and more robust public transportation system to
connect Alerce with Puerto Montt. That effort has also sought to enhance, repair and
supplement the existing public spaces in Alerce, such as parks, sidewalks and green
areas.

	
  

266	
  
	
  

Image 58: Views down two streets in Alerce, Puerto Montt. Photograph by Nicole Beattie.

Image 59: View of the unused playgrounds design specifically for the social housing development in Alerce.
(The little girl in the images in my daughter, not a community child using the park). Photograph by Nicole
Beattie.

Image 60: View of social housing developments in Alerce/Puerto Montt. Social housing can be often seen
along the major highways in Chile, or in peripheral locations away from the city centers. Photograph by
Nicole Beattie.
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Image 61: View of older and new social housing projects in Alerce, Puerto Montt. Photograph by Nicole
Beattie.
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Image 62: In Alerce each owner modifies their home, paints and adds to it according to their needs and
capacity. It is still possible to appreciate the original home within the additions and paint. Photograph by
Nicole Beattie.
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In Alerce, the house I visited had been expanded to more than double its original 40m2.
While the houses in Alerce were small in size, none of them are paired or attached to
each other. The fact that each house has access to four all four exterior walls means a
degree of flexibility when trying maximizing glazing on a sunnier façade. In the house I
visited, all the windows were facing northwest, which brought abundant daylight into the
living spaces. For privacy (given the proximity of neighbors) and financial reasons, the
residents had decided to only place windows on the northwest façade as part of their
expansion. This house was home to five adults and three children. I spoke with two of
the women who lived in the house, interviewees #15 and #16. They recycled copper wire
and other construction materials to sell. They explained that they were counting the days
before they could sell their home. The government now stipulates that public housing
residents are not allowed to sell their homes for at least five years after their move-in
date. This family’s main priority regarding their new public housing home was to sell it
and return to Puerto Montt as soon as possible. They demonstrated and explained that
the social houses in Alerce were both small and inadequately constructed. Materials that
were highly unsuitable for the area had been employed, and the houses were
deteriorating. For example, the interior drywall was comprised of a thin chalky material,
and with high levels of humidity and rain, their house, as well as several others, had
walls that were disintegrating. Interviewee #15 used the word “melting” to describe what
had happened to the interior drywall. They had started to disintegrate. Luckily,
interviewees #15 and #16 were able to repair and remodel their entire house by
themselves with the help of their husbands, but other people were still living with
damaged walls or had needed to remove the interior drywall altogether without replacing
it with anything.
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Alerce:
Urban Scale:
Street Grid Orientation

Infrastructure

Public Transportation
Access to Green Areas

Access to Amenities

Central or Peripheral
Sun Angle

Safety
Views
Total

Building Scale:
Adaptability

Occupant Control
Light/Darkness Control

Electricity Use
Thermal Comfort

	
  

This corner of the development has the street greed
running East to West thus maximizing sunlight
accessibility.
There are paved sidewalks and streets. Good water
and sewage systems. The common areas are not well
maintained.
Limited to buses and shared taxis.
While green areas surround the whole development
and the public housing development requires a certain
number of parks per number of homes, either of these
areas are used frequently by residents. Some of these
spaces become focal points for local teens to hang out
at night.
This development is new and therefore has limited local
businesses opened yet. There is a supermarket and a
school, but overall this development is far from both the
city centers of Puerto Montt and Puerto Varas.
Peripheral
Homes were able to get good lighting on the street or
back façade depending on their orientation and growth
choices. There were no buildings or home blocking
their light. Some homes had added entrance porches
that blocked some of the sunlight reaching the interior
living area.
Not an established neighborhood yet, has areas with
more frequent crime while others are a bit quieter.
No view prioritized
The urban infrastructure is lacking in important design
elements that aid residents’ access to sunlight but
performs satisfactorily by meeting some of the design
criterion that helps promote residents’ healthy
interaction with sunlight.

5

There is room for growth. Residents had indeed
doubled their living space and created an open-floor
plan for the living room, dinning room and kitchen
areas.
Residents have control over their expansion choices.
For this house residents prioritized open spaces and
access to sunlight so that their home reflected these
decisions accordingly.
Not needed for lighting purposes during daylight hours.
The living room, dinning room and kitchen with their
open floor plan and north facing façade provide added

4
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3

3

2

1

0
5

2
2
23

4
5
5
3

Room Orientation and
Internal Layout
Outdoor/Indoor
Relationship
Safety
Views
Follow Up
Total

warmth. The construction material and technique
however make it an inefficient insulated home.
Residents built according to their needs
Limited. Home had a fence and public parks or common
areas were not used. The front interior patio was also
seldom used since it faced the street.
The home itself was safe inside, despite the
neighborhood not being always safe.
Not prioritized
None
There is a good building/house layout that meets
several of the design criterion needed for residents to
access sunlight. The home shows some design intent to
incorporate sunlight into its development.

4
2

3
2
0
32

Light Measurements:
Levels of Sunlight Measured in Lux within House Interviewee #15 & #16

	
  

Location

Window
Orientation

Average
Daylight Period
(sunrisesunset.
info, 2016)

Light
Measurements
Lux (Lx)
Middle of room

Living room

North

S 05:48 – 22:02
N 07:31 – 18:25

120

Light
Measurement
s Lux (Lx)
Next to
window
1,100

Dinning room
Kitchen

North
No window

90
18

1,100
n/a

Master Bedroom

North

230

1,780
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8. Punta Arenas, Chile
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Diagram 13: Red indicates the façades that allow for unobstructed access to sunlight in the residence.

Image 63: Social housing visited in Punta Arenas. Note the size of the truck parked on the sidewalk for a
sense of housing scale. Photograph by Nicole Beattie.
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Image 64: Interviewee # 17’s house. Photograph by Nicole Beattie.

Punta Arenas is the southernmost city in Chile, and it has a surface area of 17,846 km2
and a population of 127,454. Punta Arenas has a cold semi-arid climate characterized by
strong winds. Regarding access to sunlight, Punta Arenas has many overcast days, and
the cold wind that starts in early fall lasts through the spring and makes going outside
unpleasant for some. Punta Arenas is the city that has received the most attention in
Chilean research on vitamin D deficiency because of its southern location, harsh climate
and position precisely where the ozone layer is the thinnest. The final factor resulted in a
significant government health campaign one decade ago focused on the important of
sunscreen. Punta Arenas is also the city closest to one of the most visited and most
beautiful national parks in Chile, Torres del Paine National Park. This park, home to
many impressive mountains, flora and fauna, also contains Grey Lake and Grey glacier,
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making Punta Arenas an important, if transient, tourist destination in the summer
months.

In Punta Arenas, I was able to interview two households. The first home I visited housed
interviewee #17, a woman in her mid-50s, and her teenage son. She was glad to have a
home of her own, but was struggling with the climate in Punta Arenas and was
considering moving further north to the Concepcion area, where she had relatives.
Another major concern for her in Punta Arenas centered on her son and the high crime
rate in her neighborhood. He was at an age that made him susceptible to some of the
pettier crimes, and interviewee #17 was worried he would be hurt by falling in with the
wrong crowd. I could not quite grasp the exact nature of her son’s involvement with
neighborhood crime, but she was highly concerned. A few months earlier, someone had
thrown a brick into the house and broken one of the windows, which she had not been
able to replace by the time we spoke. Another house close to hers had been almost
completely destroyed by vandals. Her neighborhood was not safe, she said, and she
wanted to move.

The second household I visited was that of a friend of interviewee #17. Unlike
interviewee #17, her friend, interviewee #18, was highly content with both her house and
the neighborhood. Interviewees #17 and #18 lived only 1.5 blocks from each other. From
an outsider’s perspective, the exteriors of these two houses did not differ in any away
that could account for the interviewees’ divergent relationships with the neighborhood.
Interviewee #18 was a divorcée living with her new boyfriend and two children aged 13
and 8 years. She agreed with interviewee #17 that the neighborhood was not always
safe, particularly at night, but reported that was safe to walk anywhere during the day.
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Interviewee #18’s house was full of furniture and other objects, but it was very neat and
clean. Access to the outdoors was limiting to walking to the children’s school located a
few blocks away, and the curtains were shear, yet permanently drawn. Electrical light
was used by necessity in this house during most of the day. Interviewees #17 and #18
both longed for more sunlight, as is the case for many people living in places where the
sun does not appear from behind the clouds on a frequent basis.

	
  

Image 65: View of one of the playgrounds in the social housing development in Punta Arenas. In the
background two public housing typologies can be appreciated, the single-story duplex in the front and the 4
story building blocks in the background. Photograph by Nicole Beattie.
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Image 66: Floor plant for first and second floor of public house visited in Arica.
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Image 67: Ground floor plan, note dimensions for living room, dinning room, kitchen and entryway are 4.5m
x 3.15m (14.8ft x 10ft) total.
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Urban Scale:
Street Grid Orientation
Infrastructure

Public Transportation
Access to Green Areas
Access to Amenities
Central or Peripheral
Sun Angle
Safety
Views
Total

Building Scale:
Adaptability

Occupant Control
Light/Darkness Control

Electricity Use
Thermal Comfort

Room Orientation and
Internal Layout
Outdoor/Indoor
Relationship
Safety
Views
Follow Up
Total

	
  

A north to south greed orientation does not prioritize
access to sunlight.
Clean water and sewage are provided. Paved sidewalks
and streets are also available. Maintenance of public
areas is low, showing streets filled with garbage and unkept.
Limited to buses and shared taxis.
Underused, uninviting, poorly distributed.
Few and far between.
Peripheral
Homes have their opened façades facing East or West
and the façade modulation impedes sunlight access
A new neighborhood with regular petty crime.
Not prioritized.
The urban infrastructure is poor in design elements that
help residents’ access sunlight.

Little room for growth. Both the lot size and the housing
materiality are limiting in making this an incremental
housing option.
No occupant control. The space is not easily modified.
Punta Arenas has few sunny days and neither the street
grid orientation nor the housing window opening provide
for optimal access to sunlight.
Electricity must be used frequently.
There is a wood heater provided with the house.
Residents must provide for the wood. Insulation is not
good so that there is considerable heat loss.
Residents cannot control layout.
While there are some parks in the neighborhood these
are underused and poorly maintained.
The resident for this home had experienced small
vandalism to her home.
Limited, not prioritized.
None
The home performs poorly having only a few design
elements that help residents’ access sunlight.
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2

4

2
1
2
0
2
2
2
17

1
1
1
1
2
2
2
2
2
0
1
4

Light Measurements:
Levels of Sunlight Measured in Lux within House Interviewee #17
Location

Window
Orientation

Average
Daylight Period
(sunrisesunset.
info, 2016)

Light
Measurements
Lux (Lx)
Middle of room

Living room

West

S 04:30 – 23:03
N 09:16 – 18:18

86

Light
Measuremen
ts Lux (Lx)
Next to
window
310

Dinning room
Kitchen
Master
Bedroom

West
No windows
East

12
3
4

310
n/a
690

Image 68: View of house visited in Punta Arenas. Photograph by Nicole Beattie.

Urban Scale:
Street Grid Orientation
Infrastructure

Public Transportation
Access to Green Areas
Access to Amenities
Central or Peripheral
Sun Angle
Safety
Views
Total

	
  

A north to south greed orientation does not prioritize
access to sunlight.
Clean water and sewage are provided. Paved sidewalks
and streets are also available. Maintenance of public
areas is low, showing streets filled with garbage and unkept.
Limited to buses and shared taxis.
Underused, uninviting, poorly distributed.
Few and far between.
Peripheral
Homes have their opened façades facing East or West
and the façade modulation impedes sunlight access
A new neighborhood with regular petty crime.
Not prioritized.
The urban infrastructure is poor in design elements that
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2

4

2
1
2
0
2
2
2
17

help residents’ access sunlight.
Building Scale:
Adaptability

Occupant Control
Light/Darkness Control

Electricity Use
Thermal Comfort

Room Orientation and
Internal Layout

Little room for growth. Both the lot size and the housing
materiality are limiting in making this an incremental
housing option.
No occupant control. The space is not easily modified.
Punta Arenas has few sunny days and neither the street
grid orientation nor the housing window opening provide
for optimal access to sunlight.
Electricity must be used frequently.
There is a wood heater provided with the house.
Residents must provide for the wood. Insulation is not
good so that there is considerable heat loss.
Residents cannot control layout.

1
1
1
1
2
2

Outdoor/Indoor
Relationship

While there are some parks in the neighborhood these
are underused and poorly maintained.

2

Safety

The resident for this home felt safe in their home and
had never had a negative experience.
Limited, not prioritized.
None
The home performs poorly having only a few design
elements that help residents’ access sunlight.

4

Views
Follow Up
Total

2
0
14

Light Measurements:
Levels of Sunlight Measured in Lux within House Interviewee #18

	
  

Location

Window
Orientation

Living room

East

Dinning room
Kitchen
Master Bedroom

Average
Daylight Period
(sunrisesunset.
info, 2016)
S 04:30 – 23:03
N 09:16 – 18:18

Light
Measurements
Lux (Lx)
Middle of room
38

Light
Measurements
Lux (Lx)
Next to window
290

East

17

290

No window
West

4
37

n/a
412
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Image 69: Social housing in Punta Arenas. Photograph by Nicole Beattie.
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Fieldwork Findings
The fieldwork revealed that sunlight is in fact an inconsequential factor in the design
process of public housing projects in Chile today. This lack of consideration of sunlight
early in the public housing design process can have negative and easily avoidable health
consequences. These consequences are a source of further frustration given the wealth
of information readily available on the proper use of sunlight in housing design. In the
case of Chile, this information is even provided in a clear and easily accessible manner
by the government in the form of design guidelines and recommendations aimed at
public housing projects. Because the document is a recommended reference and not a
design requirement, public housing developers, as they themselves readily admit, do not
refer it to.

The assessment framework developed in Chapter 4 helps highlights some of the most
common design flaws with regard to sunlight use in public housing development:
1. The street grid does not conform to recommendations regarding the optimization
of sunlight.
2. Window sizes are the same throughout the country despite the diversity in terms
of geography and climactic conditions.
3. Streets are generally not built for car use. Public housing was usually planned for
people who could not afford cars, but today, many people living in public housing
projects can afford cars. However, the streets in these communities are too
narrow for more than one car at a time. This means that in the small lot assigned
to each house, the space is oftentimes used for parking, which reduces the size
of living areas and frequently blocks access to sunlight. When a lot cannot
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accommodate a car, vehicles are sometimes parked on the sidewalks, making
them less safe and less hospitable for pedestrians.
4. Most public housing projects are located on the periphery of cities. Such a
location results in new public housing developments being isolated and
disconnected from the richer urban fabric (M. Greene, 2014).
5. They are homogeneous on a substantial scale, not only affecting individual
housing units, but also taking over the landscape.
6. Parks and playgrounds appear abandoned even if they are new; such facilitates
are hardly ever used. This is partially due to the fact that these parks and
playgrounds are usually surrounded by streets, thus making them unsafe. Even if
these streets see very little traffic, parents cannot relax while their children play.
7. The variation in local site conditions and social groups does not allow for the
successful generalization of many design measures. This fact is inconvenient
and opposes the main design principle underlying all the housing projects I
visited. The design homogeneity that dominates public housing in Chile makes it
difficult to orient oneself within the urban landscape. This monotony, while
perhaps not unhealthy or problematic in itself, was troublesome enough to be the
first thing residents corrected upon moving in. Differentiation was achieved
through colored paint for the exterior, fences, plants, curtains, additions, and
other alterations intended to make one’s home distinguishable from all the others
(F. Lara & Kim, 2010; McGuirk, 2014b).
8. By and large, social housing in Chile does not respect the 45°–25° test, which not
only creates darker living environments, but also limits privacy, restricts views
and potentially affects air circulation.
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The fieldwork revealed profound homogeneity in public housing across the country. This
homogeneity is unhealthy for residents both physically and emotionally. The former is
the case because the design does not consider local geography and climate; the latter is
the case because this homogeneity is perceived as also homogenizing the population,
which is an element for which new public housing homeowners correct early in their
residencies. This homogeneity translates into another public housing shortcoming,
namely, the lack of a relationship between the indoor built environment and the
surrounding landscape and green areas. An urban environment that helps promote the
outdoors is vital for sunlight accessibility, and, as countless studies have revealed, it also
plays a significant role in the health of the population.

Modular construction is an important tool, and it provides impressive advantages within
the design field, particularly where speed and volume are concerned. However, when
modular construction methods are degraded to the point so often seen in public housing
projects around the world, a serious social health problem arises. The benefits of
modular construction are noteworthy, particularly in public housing projects where
funding is limited. As demonstrated by the PREVI project, however, modular construction
can still allow for highly creative and flexible design solutions. It is possible to maximize
flexibility of individual needs within the standard modular structure. Public housing
design in Chile therefore needs to engage modular construction methods more carefully
to create a richer and more diverse housing typology. Aravena has raised the bar for
design quality, and now that bar likewise needs to be elevated in terms of the diversity of
design.
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Image 70: New public housing development in Puerto Montt, near Alerce. Photograph by Nicole Beattie.
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Image 71: Collage of public houses visited done to emphasize design homogeneity across the Chilean
geography. Photograph by Nicole Beattie.
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Image 72: Images of Arica (top) and Punta Arenas (bottom) public housing. Photograph by Nicole Beattie.
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The following three photographs illustrate the variety of landscapes encountered as one
travels from north to south in Chile. The first image was taken in Arica, the second on the
outskirts of Puerto Montt and the third in Punta Arenas.

Image 73:Arica Landscape. Photograph by Nicole Beattie.
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Image 74:Puerto Montt Landscape. Photograph by Nicole Beattie.

Image 75:Punta Arenas Landscape. Photograph by Nicole Beattie.
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Common Elements that Obstruct Access to Sunlight:

Image 76: This image is taken at the entrance of the apartment in the apartment building in Temuco. Here
because of lack of storage space within the unit, the entrance become cluttered and blocks access of
sunlight into the interior space. As can be noted from the plants, at least some sunlight reaches the space.
While this is the entryway to the apartment, the door often remains open while residents are inside for crossventilation. Cluttering of entryway and window spaces was a common necessity founds across public
housing projects visited. Photograph by Nicole Beattie.
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Image 77: Window coverings vary greatly across public houses visited. Coverings span the range from
translucent, such as the example above, to completely opaque, such as having a television in front of the
window and think curtains. Photograph by Nicole Beattie.
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Image 78: Drying laundry was another common feature found across public housing in Chile and it was also
often the case that there would be hung close to the windows. In the picture above, is the example of the
apartment building in Temuco, in this case the laundry is hung up to dry 1.20m across the owner’s
apartment in the hallway. Since sun helps dry laundry faster, it makes sense that laundry would be hung up
to dry where most sunlight is available. Given the limited options for hanging laundry, it is common for
residents to block sunlight into the residence, particularly on dry sunny days. Photograph by Nicole Beattie.
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Image 79: This image was taken at the home visited in Santiago, it reflects the open space at the back of the
house used as a backyard. This is a typical example of the proximity between neighbors in the back.
Sometimes residents choose to completely close their backyard perimeter for added interior space.
Photograph by Nicole Beattie.

Summary of Findings and Conclusions
Urban Scale Summary:
The table below shows the total values obtained through the assessment framework for
the Urban Scale of each site visited.
Arica
Olmué
Limache site 1
Limache site 2
Santiago (Puente Alto)
Temuco
Puerto Montt (Alerce)
Punta Arenas

23
24
45
34
25
28
23
17
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Based on the assessment framework guidelines, the worst-performing urban
development was that in Punta Arenas, and the best-performing ones were those in
Limache. The urban development in Punta Arenas had the street grid orientation facing
north to south, which did not allow the north-facing façade to be open. This unfavorable
grid orientation was found throughout the country, including in several of the housing
developments I visited that performed better than Punta Arenas in terms of the
assessment framework scale. These results raise the question of why that was the case.
Punta Arenas, in addition to possessing a street grid orientation that does not optimize
sunlight access, also received a low score for access to green areas based on such
spaces being underused, uninviting and poorly distributed. Adding to these shortcomings
was the low score, based on residents’ perceptions, for safety in these public areas. A
lack of perceived safety was one factor that contributed to the green areas’ underuse.
The Punta Arenas development also scored poorly due to its location on the periphery of
the city and the lack of local amenities, both of which created limited incentives for
residents to spend time outdoors in their neighborhood. This situation in turn further
aggravated their sense of isolation and perceived lack of safety. Independent of the
assessment framework score, the weather in Punta Arenas can be harsh at times, with
strong cold winds, making the design of outdoors spaces and their relationship to indoor
spaces topics in need of particular care in the public housing development process in
this region.

The urban developments that had the highest scores were both located in Limache. Both
likewise featured the desired east to west street grid orientation that maximizes sunlight
accessibility. This meant that the homes in Limache had the possibility of having at least
one north-facing façade, giving them the greatest possible access to daily sunlight hours.
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In addition, the urban layouts of both of these homes projects were close to the city
center and its amenities, creating incentives for residents to be outside, interact with
each other and care for their neighborhood’s safety and use.

Building Scale Summary:
The table below shows the total values obtained through the assessment framework for
the Building Scale of each house visited.
Arica
Olmué #3
Olmué #4
Olmué #5
Olmué #6
Limache #1
Limache #2
Santiago (Punte Alto)
Temuco 4 Apartments in Building
Temuco #1
Temuco #2
Puerto Montt (Alerce)
Punta Arenas #1
Punta Arenas #2

27
37
31
28
26
40
24
21
11
33
30
32
14
14

Based on the light measurements and assessment framework guidelines, the worstperforming homes on the building scale were the four apartments in Temuco, which
each received 11 points. The two houses in Punta Arenas that scored 14 points apiece
closely followed. The best-performing house was the one in Limache, where the
exceptional site conditions resulted in a score of 40 points; it was followed by a house in
Olmué with 37 points and a home in Temuco with 33 points. The low scores for the
apartments in Temuco derived from their poor adaptability to residents’ needs, as they
featured no room for growth. Occupants’ limited control in terms of acoustic privacy from
neighbors and the lack of common outdoor public areas also contributed to the low
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scores. These apartments also scored low in terms of thermal control, room orientation
and outdoor/indoor relationship. Not having the option to control sunlight accessibility
impedes thermal control to a certain degree, as well as the resident’s inability to choose
room orientation and general layout. The outdoor/indoor relationship was also not
inviting. Having only one common open space with some playground structures located
at the center of the apartment buildings created too much of a noise disturbance for
residents in their homes, and this was particularly true for those living on the first floor.
The location of these open spaces was also problematic for potential users because the
apartment buildings created a panopticon-like structure around the open area, thus
inhibiting visitors and eliciting self-consciousness due to the natural surveillance created
by the space. These open spaces were therefore not used for recreation, and given the
inability of the apartments to adapt to residents’ needs, the inhabitants of this apartment
complex were effectively unable to enjoy any outdoor time near their homes. Offering no
possibility of a private outdoor space, these apartment buildings provided residents with
poor access to sunlight.

The two houses in Punta Arenas that also performed poorly did so because they
received low scores in all assessment framework categories. The lack of adaptability
and occupant control in terms of expanding and adapting according to individual needs
was striking, not only because of space constraints, but also because of the construction
material. Vinyl siding, a relatively new material for public housing in Chile, had been
employed for the exterior. Residents expressed some reluctance to construct additions
to their homes because of their lack of familiarity with this material and the technical
steps involved in sealing and isolating this material when adding an extension. This
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apprehension might be overcome, but it remains a point of consideration when
considering residents’ agency in expanding their homes.

The homes in Punta Arenas also scored low in terms of control over interior lighting
conditions without the use of electricity. Thus, electricity was extensively required in both
homes throughout the day. The relationship these homes had with the outdoor space
was limited; the parks and green areas were poorly maintained even though they were
less than a year old. Moreover, they were seldom used because, as the residents
reported, the parks were not inviting, had no protection from the elements and were focal
points for local teenagers who left bottles and cans on the ground. I visited these houses
in 2012, and although they had been finished in 2011, they did not look like new houses.
Rather, they suggested a remarkable lack of upkeep. In Punta Arenas, particular focus
needs to be given to designing outdoor spaces so that the location-specific need to be
indoors is not further exacerbated by poor surroundings. It is in Punta Arenas where the
most attention needs to be given to sunlight accessibility.

Of the three homes that performed well, two had the desired street grid orientation,
which allowed for greater access to sunlight throughout the day from at least one façade.
In addition, they scored highly on neighborhood and residential safety, a condition that
residents reported as incentivizing them to spend time outside. Each of these homes
also included some sort of private outdoor space. In the case of the house that received
the highest marks (40 points), which was an outlier, open outdoor space surrounded it
on all sides. This allowed for an exceptionally large yard towards the front of the house
and an engagement on all sides between the indoor spaces, the surrounding, and
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sunlight. The other two houses that received high scores did not have open outdoor
space encircling them, but they both had backyards that were private and sunny.

The assessment framework helped highlight elements that contribute to the countrywide
design homogeneity. For example, the outlier house in Limache, with 40 points, was the
only public housing unit characterized by design flexibility, meaning that residents could
make openings in all four façades or expand in any direction. Every other house I visited,
which represent the norm in Chilean public housing design, had two, or sometimes only
one, façade permitting any design flexibility. Moreover, except for two public housing
neighborhoods in Limache, all the other neighborhoods had the less desirable street grid
orientation of north to south and hence did not prioritizing sunlight access from the north,
which is recommended for better sunlight accessibility. Across all public housing
projects, the outdoor/indoor relationship was underused, uninviting and in immediate
proximity of streets.

There is much that design professionals can do to improve sunlight accessibility for
public housing residents. The assessment framework findings reveal that on the urban
scale, the street grid orientation should be prioritized, and the same is true of location
and the maintenance of green areas. On the building scale, the assessment framework
reinforces the importance of the correct street grid orientation, as the homes featuring
north-facing window openings scored highly. In addition, the building scale also
highlighted the benefits of a home with at least a small private outdoor space for
residents to use. There are many factors that affect how a home and its residents
interact with sunlight, and the findings can help prioritize where initial effort should be
made to maximize sunlight accessibility in public housing design. On the urban scale,
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where possible, the street grid orientation needs to run east to west; the design of parks
and public spaces needs to consider safety, maintenance and location in accordance
with local site and social conditions. On the building scale, greater flexibility allowing the
incorporation of elements such as windows and interior private outdoors spaces is
desirable.

	
  

302	
  
	
  

Chapter 6. Conclusions and Contributions
“… People see themselves in their surroundings and tend to value
themselves accordingly. The princess sleeps on twenty down
featherbeds. A pea bothers her not because she has royal blood but
because she is accustomed to a soft bed and to being indignant about
small discomforts. By contrast, if surveys ask a man in a miserable hovel
what he needs, he will not speak of an inside toilet … or running water …
or electricity. He may ask for a new paraffin lamp. Usually, it does not
occur to a man who is accustomed to very little that he is worth more or
can have more…”(Huque, 1982)
As stated in Chapter 1, this thesis set out to achieve two aims: (1) to demonstrate the
lack of design variation across Chilean public housing developments, a situation that is
closely connected to poor sunlight accessibility, and (2) to develop a design assessment
framework to help bridge the gap between a lack of sunlight accessibility and the public
housing design process.

The fieldwork highlighted that where the individual had greater control over the form and
layout of his or her space, sunlight was more controlled and often more abundant; owner
satisfaction was likewise higher. Where the design profession and individual participation
were lacking, less care was taken to maintain the property, and both sunlight and
aesthetics also suffered. Comparing the homes and experiences of interviewee #3 in
Olmué and interviewee #10 in Temuco provides a particularly strong example of this
phenomenon. Interviewee #3 had added five rooms to her house, and each had a
skylight. Interviewee #3 took great pride in her house; she appreciated the results she
had achieved through expanding her home in accordance with her family’s needs, and
having enough sunlight in each room was important to her. In contrast, in the apartment
building in Temuco, interviewee #10 had no possibility of expanding her living space,
being limited to the original 55m2. Interviewee #10 kept her apartment clean and well
organized, and she took pride in this fact, but she was eager to move to another house if
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the opportunity were to arise. The 2010 earthquake had damaged the building’s
structure, giving interviewee #10 hope that the building would be demolished and that
she and her family would be assigned a new home. These two examples represent
opposite ends of the assessment framework scale, with interviewee #3’s home scoring
“good” (37 of 50 points), while interviewee #10’s apartment scored “poorly” (11 of 50
points).

As the discourse on healthy living conditions expands to include global sources, and as
the exchange of information finds a balance between early industrialized countries and
those that have more recently industrialized or are still in the process of doing so,
important lessons are beginning to emerge. Engaging in this dialogue, this thesis
contributes the unique lessons that emerged from the historical background and Chile’s
strong public housing construction policies of the last 30 years. Chile belongs to the
emerging Global South. When lessons from the Global South are discussed, we must
distinguish among the varied regions that comprise it to ensure appropriate engagement.
Many findings hailing from the Global South relate to the spatial innovations of informal
settlements and the subsequent management and control of these settlements by their
respective governing bodies (Davis, 2006; Goethert, 2014; Hatherley, 2016; Hernández,
2009; Satterthwaite, 2014; Schmidt-Kallert, 2017; Smedley, 2013). The lessons from
Chile, on the other hand, are not about informal settlements, but about housing
construction models, the satisfaction of housing demand through government-sponsored
initiatives, concerns about material quality, peripheral urbanization plans, a lack of
integrated design strategies and, above all, the health and social impact of these large
new public housing developments on residents (Hatherley, 2016; McGuirk, 2014b;
Smets, 2014).
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Chile invested up to 5.6% of its yearly gross domestic product on public housing
between 1990 and 2015 (Arellano M., 2012; OECD, 2013). This is remarkably apparent
when considering that over one-third of the country’s population has gained access to a
home since 1990 thanks to government subsidies. This reality has dramatically
influenced health conditions among the lower-income population, as through housing,
other basic infrastructure can be accessed. For example, in 1987, only 48% of the
population had access to clean water in their homes, whereas that number today is 95%
in rural areas and 99.8% in urban areas. The same is true with regard to the sewage
system: In 1987, only 47% of the population was connected to the sewage system, and
that number is 96% today (SISS, 2010, 2016).

The impact of public housing projects on the landscape is apparent across Chile. Public
housing units in Chile are a ubiquitous fixture of the landscape, and their presence also
has environmental consequences (Muñoz, 2012). This visible environmental impact
means that steps taken to improve public housing design stand to benefit not only public
housing residents but also the country as a whole. Site-sensitive designs help maintain
and promote the health and sustainability of the local landscape because they imply
knowledge of that landscape. First of all, people are more likely to take care of
something if they are familiar with it, and secondly, as Elizabeth Meyer eloquently
developed in her essay “Sustaining Beauty: The performance of appearance”:
“…what is needed are designed landscapes that provoke those who
experience them to become more aware of how their actions affect the
environment, and to care enough to make changes. This involves
considering the role of aesthetic environmental experiences, such as
beauty, in re-centering human consciousness from an egocentric to a
more bio-centric perspective.”
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As the conclusion of Chapter 5 revealed, for sunlight-conscious design to emerge, public
housing projects need to engage with local site conditions. The geographical diversity of
Chile is not reflected in its countrywide public housing development projects. This lack of
design diversity becomes apparent precisely because of Chile’s dramatically varied
landscape, but this problem is not unique to Chile. As the historical background
illustrates, the public housing design process has undergone progressive mechanization,
which has erased individual residents in favor of the anonymous mass. This process has
in turn led to a siteless public housing design typology that in the specific case of Chile
has proven detrimental to health and sunlight accessibility. As has been previously
discussed, public housing residents usually have little choice as to where they are
assigned a home. As a direct consequence of this inability to choose, a person’s dignity
and entire self-perception can be affected by his or her housing placement, as was the
case with interviewee #6 in Temuco and interviewees #12 and #13 in Alerce, Puerto
Montt. In both of these cases, the houses were poorly designed for the local
environment, and the residents heavily resented that fact as it further emphasized their
lack of agency regarding their dwellings. Starting with the construction materials, which
were inadequate for the local rain and humidity, the problems also encompassed the
apparently arbitrary and peripheral site location with regard to access to the city center
and basic amenities. Developing a site-sensitive design strategy, particularly where
public housing is concerned, would therefore also aid residents in successfully adapting
to and embracing their assigned housing location. Although human beings can be highly
creative and adapt to extreme living conditions, public housing can sometimes be
severely limiting in terms of growth options; social networks; and residents’ overall
spatial flexibility, health and satisfaction. Given that over half of the Chilean population is
affected by public housing, any improvement in this area would have a considerable
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effect throughout the country (Beck, 2013; Eckbo, 2009; Henket & Heynen, 2002;
Marcus & Barnes, 1999; Meyer, 2008; Souter-Brown, 2014).

The following recommendations emerge from the research presented in this thesis:
1. A house should grow in value over time; its value should not diminish, nor should
the parts be worth more than the whole. This was the case in Alerce, where
residents were eagerly waiting for their five-year minimum tenancy period to
expire so they could sell their homes and move elsewhere.
2. A home should be designed for the specific local climatic and environmental
conditions.
3. Grater care should be given to landscaping design in social housing, as there are
immense health benefits to be gained from regular outdoor activity (Forman,
2008; Reinhart, 2015).
4. There must be a more robust link between design knowledge and design
practice.

The nationwide homogeneity of Chilean public housing development must be addressed
and changed. Public housing should respond more effectively to the vast geographical
differences presented by the country’s varied landscapes; it should not simply reflect the
centralized political and economic power of Santiago. Such diversification does not
require an increase in government spending, as demonstrated by both Land’s PREVI
projects in Lima, Peru and Aravena’s housing projects in Chile.

There needs to be a systematic implementation of accountability in public housing
projects. This means that aspects of quality and construction need to be validated and
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checked by the various agents involved in the process. A system should be put in place
to ensure design accountability. In Chile, the argument is implicitly made that
government housing is somehow better than informal settlements, and accountability on
the part of construction and design teams should therefore number among the
advantages. There are many examples in Chile of public housing exhibiting considerably
lower-quality construction than what had been established in the original contract. In the
most extreme cases of such failure, social media and mass media were what created the
necessary pressure on the government and developers to address the issue; many
cases that were not publicized via these platforms remain unresolved. Overall, this
recommendation aims at increasing participation and communication among developers,
residents and the government to enhance maintenance, quality and accountability. This
recommendation is not directly linked to increasing residents’ access to sunlight, but
improving accountability and communication among stakeholders would increase the
likelihood of design deficiencies, such as inadequate access to sunlight, being noticed.

As regards lessons from Chile, in the current global arena, the directionality of lessons
has become more diversified and no longer runs solely from developed countries to
developing countries. Around the world, new design ideas have emerged through a
diverse range of specific site examples. These new design concepts are helping to
inform a new generation of spatial designers. In the case of Chile, a unique set of
lessons can be drawn. Most works on key Latin American urban planning and design
lessons have focused on informal settlements and their spatial and economic efficiency.
Chile is unique in that it has practically eliminated informal settlements, with under 1% of
indigence in 2017. The Chilean example is thus not about gaining knowledge from
informal settlements, but about the consequences of such an aggressive public housing

	
  

308	
  
	
  

construction program. What the associated lessons might be remains beyond the scope
of this thesis, but what this paper has highlighted is that a major urban planning and
housing readjustment process is taking place in the public housing projects built in Chile
over the last 30 years. This readjustment comes in the form of residents having to supply
what public housing projects have failed to offer: social networks, individuality and
mixed-use spaces.

Stemming from all three elements of this dissertation—namely, sunlight’s impact on
health, the historical background and fieldwork—the one recurring theme is the urgent
need to shift from goal-oriented design to more process-oriented design solutions. This
paradigm shift refers specifically to the fact that while most solutions focused on sunlight
and health point towards determining precisely how much and in what ways a person
needs sunlight and then seeking to meet these goals through supplement intake or
artificial lighting, many new studies are beginning to suggest that the amount of sunlight
alone is not what is important. Rather, the richness, variety and quality of natural light
(e.g., a passing cloud, rain and wind) might help to promote health and wellbeing (Bohm
& Nichol, 2004; Carter & Frith, 1998; Gerlach-Spriggs, 1998; Marcus & Barnes, 1999;
Ness, 2001; Root-Bernstein & Root-Bernstein, 2001; Sternberg, 2009). Correct amounts
of sunlight and its subtler intensity variables are both essential in promoting health.
Reducing a multifaceted and complex problem, such as the numerous ways our health is
affected by sunlight, to a mere dosage of supplements, number of lumens required or
globally accepted window size seems absurd and ultimately unproductive (Scott, 1998).

The fact that recently, two significant architectural prizes, the 2016 Pritzker Architecture
Prize, awarded to Aravena, and the Royal Institute of British Architects (RIBA) 2018
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Royal Gold Medal, given to Neave Brown, both went to architects who work on public
housing projects reveals awareness of the design field’s unique contributions in
addressing the health concerns, aesthetic questions and innovative spatial distribution
required to more successfully design public housing projects. This thesis contributes to
this conversation by identifying the importance of site-sensitive design and putting
forward an assessment framework through which to evaluate sunlight use in public
housing projects.
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