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P R E F A C E

THIS BOOK HAS several target audiences. It is intended to provide informa-
tion on a variety of topics to students, researchers, and others concerned
about the impacts of the built environment on health. In addition, it

is meant to be used by public health practitioners, urban planners, and others
who may need a quick reference text on issues that often arise regarding health
and the environment. It was written under the assumption that most people do
not have familiarity with both urban planning and public health and therefore
would benefit from the inclusion of detailed information on both. Although every
attempt was made to discuss the various debates regarding individual topics and
issues, this book tends to adopt the generally accepted consensus regarding the
current state of theory and evidence. However, readers are provided sources for
further information in each chapter.

The Organization of This Book

This book is based on a model curriculum developed by Nisha Botchwey1 and
colleagues that grew out of the experiences of teaching courses on the built
environment and health at a number of colleges and universities. It represents
one way of dividing up the study of the built environment into topics and
chapters. For more information, readers should see http://www.bephc.com/.

The book begins with a general description of the background of the field of
the built environment:

Chapter 1: Introduction

Chapter 2: History

Part Two covers key elements of the built environment:

Chapter 3: Neighborhood and metropolitan design issues

Chapter 4: Transportation



 

xii PREFACE

Chapter 5: Housing

Chapter 6: Infrastructure

Part Three discusses specific media and how the built environment is shaped
by and influences these factors:

Chapter 7: Air quality

Chapter 8: Water

Chapter 9: Food

Part Four highlights types of outcomes and includes:

Chapter 10: Vulnerable populations

Chapter 11: Mental health

Chapter 12: Social capital

Chapter 13: Environmental justice

Part Five focuses on methodologies and policy outcomes

Chapter 14: Assessment tools

Chapter 15: Health policies and interventions

Chapter 16: Sustainability
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C H A P T E R 1

I N T R ODUC T I O N TO TH E BU I L T
E N V I R ONMEN T AND H EA L T H

LEARNINGOBJECTIVES

� Compare the three domains that make up the broader concept known as the
environment.

� Assess whether the built environment is consistent with the defining characteristics of
environmental health.

� Describe the health, equity, and sustainability framework for evaluating the built
environment.

� Name some of the professions that are associated with built environment research
and practice.

� Describe the processes that shape the built environment.

How does the built environment affect your health? Consider the many different
ways. Your apartment, home, dorm, or other place you spend the night protects
you from the cold and rain. Curbs separate pedestrians from cars, and schools
and commercial buildings have fire alarms, emergency exit signs, and other
safety features. For the next twenty-four hours, look around and try to identify
the many ways the built environment has been modified for your protection.
Were you aware of all of these features? Do you think most people know how
much the built environment shapes their daily lives? We will come back to these
factors of the built environment in more detail later in this book. For right
now, just consider the range and variety of built factors specifically added to the
environment for your health and safety.

This book is a survey of the many pathways between the built environment
and health, with an emphasis on issues in the United States. The built environ-
ment refers to all the many ways humanity builds or manipulates the world around
it. The health effects of the built environment occur on multiple scales, including
houses, streets, neighborhoods, metropolitan areas, regions, nations, and beyond.



 

4 THE BUILT ENVIRONMENT AND PUBLIC HEALTH

Some impacts operate on very large geographic and temporal ranges, including
international or national effects on millions of people over multiple generations.
The U.S. interstate highway system, for example, transformed landscapes across
the country and contributes to global climate change.1 Other effects operate at a
very local level and may only affect a few individuals for relatively brief moments in
time. For example, a temporary sidewalk closing due to building construction may
force pedestrians to walk in the street, potentially putting them at risk from passing
cars. Including large- and small-scale impacts, those transitory and permanent,
the collective impact of the built environment on health may be large.2

The built environment provides the framework for how daily lives are con-
ducted, influences health across life spans, and represents important pathways
through which individuals come into contact with many health risks. Though the
associations between the built environment and health have only been subject to
modern epidemiological scrutiny for the past two decades, and efforts to use the
power of built environment interventions to address our current health concerns
are only in their infancy, there is growing evidence that some environments
can promote health while others increase morbidity and mortality.3 This book
provides an overview of the evidence that links the built environment with health,
and it describes some of the program, policies, and projects that have been used
to modify the environment to promote health.

Dimensions of the Environment

The term environment is very broad and can mean many things to different people.
Even scientists from different disciplines can utilize varying conceptions of what
constitutes the environment. To the geneticist, for example, the environment can
be everything outside the genome including features operating on or below
the cellular level that influence gene expression or modify genetic material.4

To the sociologist, however, environment might mean factors beyond what is
physically existent in an individual’s body and describes the interactions between
and among individuals, groups, and societies.5

For the purposes of this book, the environment is divided into three broad
domains: the physical, social, and built environments. The physical environ-

ment includes all the various features that are part of mainstream environmental
literature: forests, prairies, watersheds, plants, animals, and so on. It also includes
the factors that are of concern to classic environmental health: air and water
pollutants, radiation hazards, and so forth. These exposures are well known to be
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associated with certain diseases and to be linked to better or poorer health. Many
of these physical environment problems are discussed in this book because the
likelihood of exposure to them can be influenced by the built environment. For
example, factories, prominent features of the built environment, can influence
the degree to which an individual who lives near these facilities may be exposed
to air pollutants, and thus impact health.6 Physical environment attributes may
arise from a built environment feature.

The social environment represents the many features that result from or
are part of how humans interact with each other. These include the distribution
of income, the role of race in society, political power, and other similar factors.
There is a large body of evidence showing that the social environment can have
profound impacts on health, a field that is also known as social determinants
of health. For example, even though race is a social rather than a biological
construct,7 how an individual’s race is perceived can have important lifelong
impacts on health, from the risk of infant mortality to the incidence of prostate
cancer in later life.8 Race interacts with the built environment in many ways. It
can influence income and wealth, which can then lead to an individual’s ability
to live near parks and other environmental amenities.9 It may limit access to
certain neighborhoods, affecting an individual’s exposure to hazardous wastes
or influencing access to nutritious food.10 Thus the social environment is also
included in this book.

The built environment itself consists of all the many features that have
been constructed and modified by humanity. These include everything from how
rooms are laid out, to the construction of homes, to the various land uses in
a neighborhood, to the structure of neighborhoods and metropolitan areas, to
the way regional and national geography and infrastructure interact to protect
(or not protect) people from natural disasters. All of these levels of the built
environment will be discussed here.

These three domains are not totally discrete, that is, there is considerable over-
lap between them. For example, racial residential segregation, the degree to which
racial groups are concentrated in certain neighborhoods in many metropolitan
areas, is both a social and a built environment factor.11 It is a social factor because
race itself is a social construct, only defined in the context of the society in which
an individual lives. But when individuals can only buy or rent in certain neigh-
borhoods, and thus their access to supermarkets, pharmacies, and hospitals is
constrained, then it is also a built environment factor. Furthermore, when the
influence of segregation is considered in the study of the distribution of environ-
mental hazards and amenities, it includes the physical environment as well.
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Is the Built Environment Really an Environmental Factor?

For those who consider the term environment in a more traditional manner, for
example, those who think of the word in the context of narrow national pollution
laws, there may be concern that the built environment is not a part of the envi-
ronment at all. Some may believe that the term environment should be restricted
to those attributes that exclude human-made features completely, or they at least
place cities and intensely developed areas at the bottom of a hierarchy that places
natural areas yet untouched by human influence at the pinnacle of desirable envi-
ronments; others, however, have long advocated for the inclusion of humanity
when considering the natural environment. But traditionally, the field of envi-
ronmental health, the branch of public health from which concerns regarding
the built environment first reemerged in the 1990s, has defined its agenda by
posing a series of questions that set out to include or exclude certain health risks
from consideration. By applying these criteria to the health effects of the built
environment, we can determine whether or not the built environment is properly
considered to be part of environmental health studies. These questions include:

Does the risk occur outside the body? The source of the problem should origi-
nate externally for it to be considered environmental. For example, even though
environmental health is very concerned about environmental features that pro-
mote hypertension, high blood pressure itself is not traditionally considered to be
an environmental disease and is rarely discussed in environmental literature. The
proximal causes of hypertension, and its health effects, are observed internally;
thus, hypertension is not an environmental health risk. In contrast, some distal
factors are environmental stressors for hypertension and are within consideration
here, including noise exposures, the distribution and availability of healthy food
choices, the influence of the built environment on physical activity, and so on.12

Therefore, sodium consumption, a major risk factor for high blood pressure, is
not often discussed in the context of environmental health, but neighborhood
food environments that offer few healthy options yet have ubiquitous sources
of high-sodium foods are considered here. In general, though the health con-
sequences of the built environment are almost always internally observed, their
causes lie outside the body: in a person’s home, neighborhood, metropolitan
area, or rural community. Thus built environmental factors are not internal to
the body—the risks are external.

Is the exposure or health risk voluntary? Generally, environmental health
includes involuntary rather than voluntary risks. Smoking is considered to be
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voluntary (though, as will be discussed in this book, there are features of the built
environment that affect the likelihood that someone will smoke), and thus it is
not generally considered to be an environmental health problem. In contrast,
exposure to secondhand smoke is considered to be an environmental issue,
as suggested by secondhand smoke’s alternative name, environmental tobacco
smoke.13 Nonsmokers exposed to tobacco smoke do not cause the exposure but
rather become exposed because of the actions of others.14 Considering the built
environment, though, there is some individual choice regarding in what sort
of environment one lives. For the most part, the broad parameters of the built
environment—streets, the need to use a car to get to work, the construction of
public works, and so forth—are set by society and an individual has little control
over these features.15 Thus the health risks and benefits of the built environment
are not voluntarily accepted or individually produced.

Is the health risk caused by a biological agent? Though very concerned
about malaria and other vector-borne diseases as well as diseases spread by
contaminated water, for the most part environmental health does not address
diseases caused by viruses, bacteria, and other organisms. Thus, as important
an issue as it may be, HIV/AIDS is not a major subject in the environmental
health literature. However, the built environment’s influences on risk behaviors
are considered here.16 In general, the risks outlined in this book act on individual
health without the intervention of biological agents.

Taken together, built environment to health pathways tend to originate out-
side an individual’s body and health issues associated with the built environment
tend to result from involuntary exposures to nonbiological factors. Based on
these criteria, the built environment may be properly considered to be part of
environmental health. This does not mean that everyone will agree about this
application of these guidelines, only that built environment factors are consistent
with the generally accepted parameters of environmental health.

How to Evaluate the Built Environment?

A recurring theme of this book is how do we measure and assess the built envi-
ronment? How can we objectively describe its features and impacts? As will be
seen, there are many ways to evaluate the built environment. For the most part,
this book uses epidemiological evidence whenever possible. These include peer-
reviewed articles published in academic journals that use standard health research
methods. Among the epidemiological tools included here are case-control studies;
cohort designs; and qualitative, ecological, and multilevel analysis. The book also
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uses engineering reports, case studies, architectural assessments, theoretical texts,
and other sources as well.

Public Perceptions and Assumptions Regarding
the Built Environment

The modern study of the built environment is a fairly new field of research.
Although there have been concerns that some environments were healthier
than others even back in ancient times17 and the fields of urban planning and
public health had common beginnings that resulted from problems posed by
urbanization in the nineteenth century, the majority of research on the built
environment that meets current standards of scientific validity dates back to the
last two decades.18 Thus it is likely that the full range of health effects may not
yet be identified and it is always possible that a connection between the built
environment and health accepted today may prove to be discounted in the future
when additional evidence is analyzed. This is a growing and evolving field. The
public tends to want certainty, however, particularly when theories of the built
environment to health connection could result in expenditures of billions of dollars
or more on infrastructure. But it is not always possible to provide guaran-
tees in this field.

Many laypeople may not know about the health risks of the built environment
or simply assume that these issues have been long studied and all major
controversies resolved. Therefore, a common assumption may be that the sub-
urban environment in which most U.S. residents live is the best possible built
environment in terms of health, even if some research suggests this may not
be true.19 Part of this disconnect is the result of the lack of dialogue between
researchers and the public. As with most health research, findings are couched
in precautionary language, published in scientific journals, and rarely presented
in standard English. A related misconception is that many people assume that
rural environments, or living away from the rest of humanity on a deserted beach
or mountaintop, are among the healthiest place to live—never considering the
certain eventual need for medical care, the day-to-day need to purchase food,
or the health value of contact with supportive family and friends.20 Actually,
evidence suggests that rural living is less healthy than urban living despite the
noise, crowding, and congestion of cities.21 But these findings are buried in
journals unknown to the public.

Another issue is that research findings can contradict the rationale for past
decisions. Millions of families moved to the suburbs to provide healthier envi-
ronments for their children. To suddenly suggest that urban living, or at least
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living in communities that promote alternatives to cars, might be healthier may
challenge these people. In the absence of public education, accessible data, and
the time to absorb the implications of new research, it is difficult to expect that
new research findings and new theories of health will be broadly accepted. There
is much more to be done to educate the public about the health impacts of the
built environment.

Cross-Disciplinary Nature of the Study
of the Built Environment

From its very beginning in the mid-nineteenth century to its revival at the end
of the twentieth century, the study of the built environment has transcended
the boundaries between academic disciplines and incorporated theories and
research from a wide variety of research approaches.22 In some respects, this
has been a rewarding process and the level of knowledge in participating fields
of study has been enhanced. Health research has informed urban planning and
economists now study human behavior, for example. But the cross-disciplinary
nature of built environment study can also lead to confusion, particularly when
two separate disciplines use a term in two very different ways. For example,
in ecology research a community represents the totality of the animals, plants,
and microbes in a given place; the trees, birds, mammals, fungi in the leaf
litter, underground microorganisms, and so forth in a forest.23 Humanity’s
consideration in this ecosystem schema may be limited to their ability to shape
the system by setting fires, building roads, or promoting global climate change.
In health and sociology, a community represents the collection of individual people
in an area, their collective power to effect change as well as their individual
characteristics and group interactions, but this may say nothing about the
ecosystem they inhabit and the other species that coexist in this environment,
differently defined. Still others have placed humanity inside a larger ecological
complex that combines these two worlds.24 The result can be confusion when
attempts are made to communicate findings from one discipline to another. But
despite these problems, the study of the built environment has been marked by a
great deal of cooperation and collaboration across disciplines.

There are also crosscurrents of ideas within the broader disciplines of design
and health. Some architects who are best known for their iconic buildings have
also informed neighborhood design as well. For example, Frank Lloyd Wright
may be better known for his Prairie style residential homes and the Guggenheim
Museum in New York, but he also wrote extensively on the layout of sub-
urbs in his Broadacre City work.25 Lewis Mumford was an influential architecture



 

10 THE BUILT ENVIRONMENT AND PUBLIC HEALTH

FOCUS ON

Disciplines Associated with the Built Environment

Public Health. Closely related to but broader than medicine, public health is
concerned with the health of groups as well as individuals; practitioners focus more
on prevention of disease and preservation of health than they do on diagnosis
and treatment of individual illnesses. Public health professionals conduct studies,
design interventions, administer programs, and evaluate services.

Epidemiology. This subfield of public health focuses on the factors that cause,
prevent, and may influence disease. Epidemiology is a technical field that uses
a number of statistical and other techniques that aim to provide basic scientific
evidence that may inform health practice and public policy.

Sanitary Science. Taking their name from the great sanitary surveys of the
nineteenth century, sanitarians are those professionals involved in implementing
laws and regulations meant to protect public health, including food safety, water
quality, and other similar types of inspections and enforcement.

Medicine. Physicians are on the front line of diagnosing and treating disease.
Though many doctors also have public health degrees and work extensively in
public health, most physicians’ preventive health services are performed on the
individual rather than the population level.

Nursing. Nurses work with physicians and others to provide direct care to
patients. Many nurses also work on the population level to help address health
risk behaviors and other types of preventative interventions.

Urban Planning. This field aims to shape and influence the overall nature
of neighborhoods, cities, and metropolitan areas. Many urban planners focus on
designing and implementing policies and programs that promote economic devel-
opment, create affordable housing, provide emergency services, administer public
programs, manage infrastructure, plan transportation improvements, and so on.

Architecture. Architectural practice can range from the design of open spaces
(usually referred to as landscape architecture) to the design of individual buildings,
neighborhoods, or cities. As will be seen, architecture is heavily influenced by
theories of design and has a long history of trying to improve health. However,
it should be noted that architects are not the only designers of buildings. Many
are designed by engineers, and the design of buildings in developed societies is
heavily shaped by building and other safety codes.

Urban Design. An urban designer often works on the overall physical appear-
ance of, and relationships between, buildings, streets, and open spaces over an
area that can range from an individual parcel to an entire community. In contrast
to urban planners, who tend to focus on programs and policies, urban designers
usually produce plans and design guidelines targeted to a specific location.
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Landscape Architecture. Landscape architects tend to design the outdoor spaces
for a given project or for a larger community. They may often work closely with
architects and urban designers in these efforts.

Sociology. Sociologists, along with their colleagues, anthropologists, study
the rich texture of human interactions and how individuals see themselves in
relationship to others. They also study human behaviors and the behaviors of
groups.

Economics. There are many subfields within economics and though some may
seem far removed from the study of the built environment, even the most distant
can provide insight on the impacts of the built environment. For example, macro
economics, which includes the size and rate of expansion of the money supply,
can have an impact on the built environment through interest rates, which can
either promote speculative building or severely curtail construction activity.

Ecology. Ecological analysis and environmental science have played an impor-
tant role in shaping the built environment. Through its tools that include the
concept of an ecosystem being a series of energy flows, for example, it assists in
the understanding of how the built environment can shape human behavior.

Law. The legal framework of a society profoundly impacts what can be built
where. Therefore the study of the law, the identification of how laws are made
and how they have been implemented, can assist in our understanding of how
the built environment is constructed or how it can be improved.

critic for The New Yorker magazine, an author of key urban planning texts, and
a cofounder of the Regional Plan Association of New York. Similarly, public
health informs medical practice and medicine is central to public health research.
In general, this book uses urban planning as a shorthand way to include all the
design professions and public health to include all the medical professions. See
Focus on: Disciplines Associated with the Built Environment.

Placing the Analysis of the Built Environment
into a Broader Context

The environment is more than the sum of an area’s trees, cars, people, and wildlife.
It represents the totality of life and the broad mixture of interactions among
people and between any one small area and the planet as a whole. Furthermore,
there will be profound impacts on the environment of future generations that
are derived from decisions made in the past and today. Therefore, assessing the
impact of the built environment should be greater in scope than simply looking
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to see if a given single attribute affects the incidence of disease or the prevalence
of risk factors at one time. It is important that the assessment of the built
environment be placed into a broader context.

In this book, there are three primary areas in which the built environment is
assessed: health, sustainability, and equity. All three are highly interconnected.
For example, inequality is a risk factor for poor health, and countries, states,
and metropolitan areas with higher levels of income inequality tend to have
higher infant mortality, higher overall mortality, and lower life expectancy.26

Thus equity influences health. But health also influences equity, as disability and
disease can result in lower incomes and increased exposures to environmental
hazards. Therefore it is useful to consider these factors both in isolation and as
interconnected constructs.

Health

Over time, there has been a broadening in the concept of what health is. Today,
it is considered to be more than just the presence or absence of disease. It
includes the overall well-being of an individual, the ability of an individual
to fully participate in the social interactions of a community, and a lack of
barriers to good health across a life span.27 Some of the health outcomes of
the built environment are easier to characterize than others. Though there are
ongoing controversies regarding the definition of obesity and the quality of its
measurement, ultimately obesity is fairly easy to identify. But other factors can be
more difficult to quantify. The measurement of ‘‘connectiveness’’ of an individual
to his or her surroundings, the degree to which individuals feel part of the society
around them or even have interactions with others living near or passing by their
home, is more difficult to assess. For example, some architects and planners argue
against high-rise residential buildings because they believe that living above the
fifth floor results in a disconnect from the street.28 But how to operationalize and
measure this type of connectiveness is difficult.

Equity

This factor refers to the distribution of risks and assets between groups as well
as the distribution of diseases and good health.29 This book often highlights
inequities in exposures and health that appear to be associated with race, income,
or both. The individuals and groups can be located in one place, as in the
unequal access to supermarkets between poor and wealthy communities in
metropolitan Detroit, or it can reach across countries, as in the case of the trans-
port of hazardous waste from developed countries to less developed nations. An
environment can be healthy in many ways that also negatively affect equity.
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A gated community, for example, may well provide important recreational
opportunities to its residents. But if, as a result, a community votes down a
bond issue to support the construction of a public park for its low-income
neighborhoods, then the result may widen inequities.

Sustainability

Through sustainability, the concept of equity is broadened to include persons
in the future. The impacts of development must not just be analyzed in terms
of their effects on current populations, but the very long-term impacts must be
considered as well. For example, given the problems associated with greenhouse
emissions from coal-powered electricity generation, there have been suggestions
that nuclear power plants should once again be built in the United States. But
one important consideration must be the long-term impacts of nuclear power
generation, including the very large problem of how to secure the safe disposal
of radioactive wastes. These may require a site that can be isolated and free
from accidental releases for hundreds of thousands or more years. Furthermore,
although nuclear power might help reduce carbon emissions today, its wastes
might also burden future generations who will not have benefited from our
current energy use.30 In addition, as will be discussed in Chapter Sixteen, the
inclusion of equity in sustainability issues has had a controversial history, with
some proposing that the very concept of sustainability could be suspect if it meant
the perpetuation of existing inequities.31

Influences on the Built Environment

The study of the built environment should be broader than the consideration
of individual factors themselves; it should also include an understanding of the
processes that create these environments. To a certain extent, what we see in
an area today is the result of a multitude of short- and long-term processes
and decisions that have left a legacy in the design of buildings, neighborhood
features, and metropolitan form. Part of the underlying conceptual model used
here is derived from Henri Lefebvre’s theory that urban space is the result of
social processes.32 In other words, the features of the built environment reflect
the interplay of economic, political, and other similar factors. Some of these
factors directly influence the shape of the built environment; others are more
indirect influences. These include, but are not limited to:

• Laws: development takes place within a legal and constitutional framework
• Geology: soils, coastlines, tectonic factors
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• Economics: economic trends, incomes, local economic factors
• Personal and societal values: neighborhood preferences, social factors
• Health assumptions: beliefs regarding causes of morbidity and mortality
• Ideology and political theory: theories of poverty, personal liberty, private

property
• Technology: automobiles, Internet, pollution prevention
• Science: research, theories

Summary

The broader concept of the environment can be divided into three domains: the
physical, the social, and the built environments. The built environment is consis-
tent with what is traditionally considered to be environmental health because it is
concerned with issues that are involuntary, arise outside the body, and are caused
by nonbiological agents. The study of the built environment is multidisciplinary
and draws on urban planning, architecture, public health, medicine, economics,
and other fields.

Key Terms

Built environment

Equity

Health

Physical environment

Social environment

Sustainability

Discussion Questions

1. List five environmental features and classify each as belonging to the built,
social, or physical environment. A feature can belong to more than one
domain.

2. Describe the place where you would most like to live. What do you think
would be the health benefits of this place? What might be the health problems?

3. Discuss why health is more than just the presence or absence of disease.
4. Name three factors that might contribute to the growth of a city or contribute

to the form of the built environment.
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C H A P T E R 2

H I S T O R Y

LEARNINGOBJECTIVES

� Discuss the impact of the Industrial Revolution on the health and environment of
nineteenth-century cities.

� Describe how reformers used sanitary surveys to help prompt new health and envi-
ronmental laws.

� Identify the role of miasma theory in the beginning of efforts to improve health by
modifying the built environment.

� Explain the contribution of public health to the development of zoning and building
codes.

� Discuss the features that modern architects believed would promote health.
� Identify the social and health impacts of urban renewal programs.

How old is the neighborhood you live in? Have you any idea when the buildings
and streets in it were built? Consider some of the clues to the age of a community.
These might include the architectural style of the buildings, the density and inten-
sity of land uses, the pattern and layout of the streets, the availability of public
transportation, and other features. Keep in mind the clues that help you estimate
how old your neighborhood is while we discuss the history of using the built envi-
ronment to promote health. As we will see, many of the features of community
and housing design that have been adopted over the decades have resulted from
changing ideas as to what constitutes a healthy neighborhood.

This chapter provides a brief overview of the many ways that the association
between the built environment and health has been characterized and addressed
over time. This is not intended to be a definitive history; rather it is meant
to provide a background on some of the factors of the built environment that
exist today but date back to previous decades. In addition, detailed historical
background will be provided in other chapters as relevant. As will be seen here,
there have been important changes in how the problems associated with the
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built environment were understood, and the policy and programmatic responses
to health issues posed by the built environment have undergone important shifts.
This history can be divided into four broad, overlapping, time periods: a pre-
industrial era before approximately 1825; the age of large-scale industrialization
and urban growth from 1825 to 1930; a reform era that began in 1840 and
lasted until 1980; and our current time, roughly from 1980 to 2010, when we
have become concerned with the association between the built environment and
chronic diseases.

The history of the study of the built environment and health extends back
almost two hundred years but even in ancient times there was a consensus that
the environment of cities helps shape the health of residents. The famous Roman
architect Marcus Vetruvius suggested that cities be founded so that they could
maximize their access to helpful sea breezes and minimize the health effects
coming from foul-smelling swamps.1 This concern for fresh air has persisted for
millennia. The word malaria, for example, comes from Latin for bad air and is
based on the assumption that decaying vegetable matter in marshes is responsible
for that disease.

The Pre-Industrial Era

Western urbanism has an almost ten-thousand-year history; readers should
consult texts such as Lewis Mumford’s The City in History for better understanding
of ancient and near-modern trends that influence urbanism in the United States
today.2 This historical account, however, begins approximately in 1800 because,
despite conscious efforts to plan U.S. cities by colonial powers and entrepreneurs,
few cities existed in the United States before 1825, and these were mostly small—
many form the central cores of metropolitan areas today. Despite their strategic
locations, the geographical extent is limited and their overall influence has been
supplanted by over 150 years of other actions. Thus this history will concentrate
on the issues after 1825.

Health in Pre-Industrial Revolution Cities

Cities in Western Europe before 1800 and cities in the United States prior
to and just after the Revolutionary War had very primitive sanitation and
infrastructure.3 For the most part, human waste was dumped in the streets or
nearby open areas; animals, including pigs, cattle, and horses, were ubiquitous
and contributed their manure to the streets; and the garbage produced by
day-to-day activities piled up as well.4 The stench was overwhelming. Though
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epidemics could occasionally provoke cleanup campaigns, most city residents
were fairly complacent about what they could do to make their environments
cleaner once a crisis passed.5 The only factor that kept the cities from being even
greater health catastrophes was that they were small. In the Western world, for
example, only London and Paris had significant populations.6 There were other
problems with the built environment: fires were frequent; congestion caused by
carts, carriages, and pedestrians was a major issue; and violence was an everyday
occurrence. Cities were seen to be very dangerous and dysfunctional places and
the health conditions in this era were very bad, life expectancy low, and infant
mortality high. But conditions were about to deteriorate. For more information
of the health conditions of this era, as well as how societies sought to respond to
these issues, see A History of Public Health by George Rosen.

One prominent feature of the American built environment that will be
mentioned here, because it developed well in advance of the founding of the
United States, is the grid.7 The health effects of gridded developments will be
discussed in Chapter Three. What is important to consider here is that the grid
is at least as ancient as Roman times. It was brought to the United States
by the development of William Penn’s Philadelphia and Charles Oglethorpe’s
Savannah, among other cities. Another influence was the Spanish Law of the
Indies that called for grids to be used in the layout of cities in that country’s
Western Hemisphere possessions.8 After the Revolutionary war, the grid fit in
well with the U.S. land survey system, which placed a large north-south east-west
grid across most of the country to the west of the Appalachian Mountains. New
York City established its grid for Manhattan north of the older central core as
a way of assisting its growth.9 L’Enfant used the grid overlaid by diagonals in
his plan for the new U. S. capital, Washington, D.C. Thus the grid was very
influential during a time of large-scale city building in the United States.10

The Era of Industrialization and Urbanization: 1825–1930

The Industrial Revolution had profound impacts on U.S. cities, changing
how they were built and vastly increasing their scale. Part of this resulted in
cities expanding and overflowing their preexisting infrastructure; eventually, the
health and environmental problems of this time would lead to a series of reforms
and innovations. Obviously, the growth of manufacturing in the United States
continued well beyond 1930, but after that time there was also a dramatic
expansion in the role of government in regulating industry and transforming
the economy. The 1825–1930 era was also a time of rising prosperity and
technological change that contributed to the improvement of health as well.



 

20 THE BUILT ENVIRONMENT AND PUBLIC HEALTH

The Industrial Revolution

Beginning in Great Britain at the end of the eighteenth century and then spread-
ing to Continental Europe and the United States in the nineteenth century, the
Industrial Revolution was to have a profound impact on city living and health.11

Three factors—industrialization, immigration, and urbanization—were to sub-
stantially remake cities and to cause them to grow to sizes never before seen by
humanity.12 At first, new industries were dependent upon waterpower and cities
began to grow along rivers, where they could take advantage of water-driven mills.
With the invention of the steam engine, new industrial enterprises could locate
almost anywhere, but they had to be close to where they could find large numbers
of workers. Thus the growth of new industries was to propel people into cities.13

This was a time when there were no environmental laws to control what a
factory discharged into the air, water, or surrounding land.14 Many of the new
industrial processes were fired by coal, which polluted the air, and a developing
chemical industry introduced many new chemicals and compounds into the envi-
ronment. We know now that many of these chemicals were highly carcinogenic
and they were toxic to lungs, neurologic systems, and other organs, but at the
time, these health effects were not well known or understood. Meanwhile, the
industrialization of agriculture and the large numbers of people who could no
longer grow their own food led to the development of slaughterhouses and feed-
lots in urban areas. These were large because their potential markets extended
across entire continents and beyond, and they also contributed to the pollution
of the era as millions of livestock passed through these facilities.15

Much of this development was made possible by the invention of the railroad.
For the first time, humanity was no longer dependent upon humans, animals,
wind, or water for the power to transport goods, and a factory could ship its
goods long distances. But the railroads themselves caused problems. They used
coal to fire their steam engines, which produced smoke and cinders. They were
noisy and they consumed vast amounts of land for tracks, stations, and service
yards.16 So even as they facilitated the development of cities and contributed to
rising incomes, they polluted and caused problems.17

The Industrial Revolution depended upon the hard work of unskilled and
semiskilled labor, but the low wages paid by the factories were not sufficient
for these workers to buy adequate housing and feed themselves. Furthermore,
the new consumer goods replaced goods made by skilled artisans and as the
Industrial Revolution progressed, the wages of many city dwellers fell.18 So as
these large numbers of impoverished workers and the unemployed congregated
in cities, rents rose, and wages fell. Thus, though many people profited from
the new economic growth, at the same time cities began to be the home of
large numbers of poor workers and their families. It should be remembered
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that though it would ultimately raise living standards for millions of people, the
Industrial Revolution and the processes on which it depended increased the dirt,
pollution, and misery in cities.19

Immigration

The labor needs of these growing industries were very large and it was impossible
to meet the demand for new hires from among the existing pool of poor and
semiskilled residents of cities. Thus, as factories clustered in cities, they began
to draw in immigrants from rural areas. Many of these new immigrants had
been pushed off the land by the beginning of industrial agriculture and the
mechanization of farm work. Others were drawn to cities because, as bad as
conditions were in the newly growing cities, they were still better than economic
opportunities in rural areas and cities at least offered the hope of a better life.20

Many countries, particularly the United States, England, and places as
diverse as Argentina and Bohemia, quickly found themselves unable to find
adequate labor among their indigenous rural populations and had to recruit
workers from other countries to staff their machines. Thus London found itself
importing workers from Ireland, Barcelona sought workers from France and the
south of Spain, and the United States opened its doors to people from around
the world. Millions came to the United States, another million went from Ireland
to England, and the map of the world’s demography quickly changed. Cities
became known for their ethnic and cultural diversity.21 By 1950, Chicago was
to be the home of more Poles than Warsaw, and New York City had more Irish
residents than Dublin.

Many U.S.-born people did not like these new immigrants. Often, they were
perceived to be a different race even if they were of European ancestry, an
example of how race is socially rather than biologically determined (see Chapter
Ten for a discussion of how race is a socially determined construct). They were
devotees of different religions, and they spoke other languages. Thus, even though
there was a great economic dependence upon the labor of these immigrants,
some upper- and middle-class natives disliked and feared them. Ultimately, the
immigration of these groups into the United States was stopped by laws passed
after World War I, but the last half of the nineteenth century and the first 15 years
of the twentieth saw large-scale immigration and a continuing controversy about
whether these groups could ever assimilate.22

Urbanization

The result of industrialization and immigration was that cities grew in size.
New York City had 60,000 residents in 1800, 515,000 in 1850 (not counting the
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96,000 residents of the independent city of Brooklyn), and 3,400,000 in 1900.
Chicago, which barely existed in 1850, grew to be the country’s second-largest
city by 1900. It was just after 1900, when immigration to the United States was at
its peak, that the highest ever population concentration in the history of human-
ity was reached in New York City’s Lower East Side. Over 500,000 people lived
in one square mile at a time when the neighborhood consisted of three- and
four-story walk-ups.

The effects were seen not just in the very largest of cities but also in midsize
cities such as Boston, Edinburgh, Buffalo, and Pittsburgh, and included over-
crowding, lack of city services, incredible pollution, and the stench of garbage
and feces in the streets.23

Health Effects

It is difficult to describe the horrendous conditions of cities in the nineteenth
century because we lack the vocabulary to express and the ability to imagine
what urban conditions might have looked and smelled like.24 These conditions
were not confined to the poor though they were most extreme in the tenement
districts. Even the British Parliament was forced to move some of its sessions
when the stench from the River Thames became too great for it to bear. In
the absence of building codes and zoning laws, houses were cramped and dark,
often with rooms that had no windows, and there was no place to dispose of
human waste. Houses could abut factories, bone renderers, tanneries, and
other noxious land uses. Also important was the tremendous overcrowding
caused by the poverty of the time. Entire families lived in a single room, often
taking in boarders to help pay for the expense of the rent of the room, and
sometimes rooms were occupied in shifts, with one person sleeping in a bed
while the other person worked. Almost none of these units had sinks or indoor
plumbing and many were in cellars that dripped grime and flooded during
wet weather.25

It should be no surprise that this was a time of great epidemics. One of the
most frightening diseases of the era was cholera, with global epidemics in 1832,
1846, and 1854. Spreading from its source in India, cholera killed large numbers
of people and panicked most of the others when it struck. Cholera is a dramatic
disease: it kills by dehydrating its victims through intense diarrhea. We know
today that it is spread by contaminated water, but at the time of the great cholera
epidemics there was still widespread belief that cholera was spread by foul odors
(often called miasmas). Not only did these outbreaks sicken and kill thousands,
they also severely disrupted commerce because at the first sign of the disease
anyone with resources would abandon a city, shutting down commerce and
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industry.26 Cholera seemed to strike at the very stability of civilization itself.27 A
single cholera epidemic in St. Louis killed 25% of the population and a cholera
epidemic in New York City struck so lethally that there were insufficient coffins
to bury the dead.28

Another much-feared disease of the era was tuberculosis. Though it was
romanticized at one time as a disease of poets and young women in love, it
quickly became apparent that it was a disease of the poor in overcrowded tene-
ments. Tuberculosis is caused by a bacillus that is spread by airborne droplets
or contaminated food. Most people, if they are healthy, can easily control
a tuberculosis infection because the body simply walls off and contains the
infection. But if the individual is not healthy, and many workers and their families
were underfed and suffered from health conditions caused by malnutrition and
constant contact with contaminated food and water, the infection continues
to be active and, over time, the disease can progressively destroy lung tissue,
the kidneys and other organs, the bones, and the brain. In this era before the
advent of drugs to control or kill the infection, only a strong immune system
could save tuberculosis victims. Almost everyone was exposed to the disease and
millions died.29

But it was not just cholera and tuberculosis that had a negative impact on
health. There were a multitude of infectious diseases that swept through cities
and the tenement districts of this time. Measles and diphtheria killed many,
particularly the young, and typhoid fever, another waterborne illness, was a
major killer. All of these diseases weakened their survivors so that they were more
susceptible to any new illness that might strike or less able to fight off the greatest
killer of them all, tuberculosis. There was controversy about the health of this
nineteenth-century era that played out in the middle of the twentieth century.
Thomas McKeown famously calculated that death rates declined throughout
most of the nineteenth century and that most of this decline was the result of rising
incomes, not medicine or public health interventions.30 But a reexamination of
the data by others suggested that there was a significant rise in mortality rates
in the second quarter of the nineteenth century and the differences in mortality
between urban and rural areas did not begin to converge until after 1880.
These reassessments suggest that there was a large contribution to increased
mortality from the newly industrializing cities and that public health interven-
tions in the later part of the century, along with rising incomes, ultimately led to
improving health.31

In an era of poor nutrition and long work hours, even for children, the
suffering was great. Death rates were high for most segments of the population,
but it was the young who were most at risk. In some districts infant mortality,
death before the age of one year, was as high as 25% or more. This compares to
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FOCUS ON

Contagion Versus Miasma Theory

The nineteenth century was a time of great controversy between two competing
proposals on disease causation: contagion versus miasma theory. Miasma theory
held that the bad smells caused by decaying organic matter and arising from
marshes and rotting feces caused disease. Contagion theory holds that it is
germs—bacteria, viruses, and the like—that cause disease. Obviously contagion
theory eventually triumphed, but why did miasma theory remain influential for
so long?

Miasma theory is older, having first been proposed in ancient times so that
when science revived in the Renaissance, it dominated popular and scientific
belief. Miasma theory also appeared to be supported by epidemiological evidence:
the worst-smelling parts of a city were often the poorest sections where morbidity
and mortality were highest. Furthermore, even though van Leeuwenhoek had
identified microbes in the seventeenth century, no one linked these microbes to
disease until nearly the end of the nineteenth century when Pasteur published his
theories on disease causation. So there was no mechanism to support contagion
theory.32

Slowly the evidence for contagion accumulated. First there was the experi-
ence with smallpox vaccination. Then John Snow demonstrated that water spread
cholera. By the beginning of the twentieth century, miasma theory had been
discredited, but the idea that a healthy built environment should try to maximize
access to sunlight and fresh air dominated architecture and planning for most of
the next one hundred years.

an infant mortality rate in the United States today of less than .1%. If the crude
death rate from tuberculosis in the United States at the end of the nineteenth
century was applied to the current population of the United States today, it would
suggest that there would be over 400,000 deaths from tuberculosis annually. This
compares to the current U.S. mortality of approximately 2,000,000 deaths a
year, including deaths from cancer of about 500,000. (See Figure 2.1.)

A major legacy of this era is that cities were seen to be unsafe and unhealthy.
Death rates may have been high in rural areas but there wasn’t a dramatic
clustering of deaths as was seen in cities. Reformers and medical personnel
quickly realized that it was in the slum districts, the places where workers were
overcrowded in tenements, where death rates were the highest. Suburbs were
seen to be healthier and suburban living was thought to be the antidote to the
health problems of cities.
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FIGURE 2.1 Life Expectancy at Birth
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Reform Movements, New Technologies, and Changes
in Urban Planning and Architecture: 1825–1930

A growing reform movement, often based in the growing middle class and with
significant ties to business, began in England about 1848 and quickly spread
to the United States. The nineteenth century saw the gradual emergence of the
public health profession in a series of design and development theories and
practices that would contribute to the growth of city planning. By 1900, modern
housing regulation was introduced, quickly followed by zoning and building
codes. Again, prosperity and technological change played an important role in
the health improvements of this era.

Age of Reform

In response to the horrific conditions of the time, reform movements developed
in Great Britain, the United States, and elsewhere. One of the first efforts of these
activists was to graphically describe conditions in working-class neighborhoods in
order to prompt new laws that would establish the right of government to regulate
housing and environmental conditions. Perhaps because England was the site of
some of the worst slums and tenement districts, these efforts began there. One
of the earliest sanitary surveys, as these reports were called, was conducted by
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Sir Edwin Chadwick, who had first come to prominence through his controver-
sial reforms of workhouses. In his report, published in 1843, Chadwick cataloged
the filth, overcrowding, and horrendous health conditions.33 He combined this
information with the generally accepted health ideas promulgated by, among
others, the noted physician Thomas Southwood Smith, and then argued for a
series of reforms that were to revolutionize urban planning and public health.
It should be remembered that Southwood Smith and Chadwick believed in the
miasma theory of disease causation (see page 24). This is the now dismissed
belief that it was foul odors that cause disease, not infectious agents such as
bacteria and viruses. The way to disperse miasmas and protect health was to
ventilate buildings and expose rooms to sunlight.34 Southwood Smith’s theo-
ries propelled Chadwick to advocate for new laws regulating living quarters to
reduce the health impacts of miasmas; even though these reforms were to even-
tually result in great public-health advances, they were based on what are now
discredited ideas. Despite this, Chadwick’s report led to the establishment of a
system of local public health professionals who had the legal authority to clean
up the worst of the open cesspools and dilapidated housing. It eventually became
accepted that protecting public health was a legitimate role of government and
that it could even override the rights of property owners. Though it would take
almost a hundred years before housing was finally fully upgraded in the United
States and England, the effort began with Chadwick.

The use of the sanitary survey spread to the United States. In Massachusetts,
Lemuel Shattuck conducted a sanitary survey in 1850 and the result was the first
state public health department in the country.35 New York City’s John Griscom
helped prompt efforts to clean up that metropolis, and a similar effort led by
Frederick Law Olmstead helped address the conditions in the Union army
camps during the Civil War. At the end of the nineteenth century, Jacob Riis
conducted his own form of a sanitary survey, and the resulting book, How the Other

Half Lives, helped spark a new wave of housing reform at the beginning of the
twentieth century.36 Because these efforts generally relied on sanitary surveys,
their advocates and the professionals who were hired as a result of this advocacy
were called sanitarians. This was the beginning of the modern profession of
public health.

There were other efforts from this era that were to substantially influence
public health and urban planning through to our age. Struck by the extent of sub-
standard housing endured by many working people, an effort began in England
in the 1860s that was to be known as the model tenement movement. Its
early founders included Octavia Hill, the granddaughter of Southwood Smith,
and it was to continue to influence how we provide housing for the poor up
until our own day; it is essentially the model used by community development
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corporations and other similar types of organizations to build and finance
assisted housing. The model tenement’s underlying idea was that landlords were
not intrinsically bad nor were tenants fundamentally unable to live in healthy
surroundings. The problem was seen to be that developers simply did not know
how to build and maintain adequate housing for the working poor; by devel-
oping model tenements, their proponents could demonstrate both best building
practices and how to successfully provide safe and healthy accommodations for
the poor. Ultimately, the movement was not totally successful because develop-
ing housing was expensive and it was difficult to guarantee the 5% return on
investment that the model tenement movement thought was necessary to attract
investors. There were no government subsidies for this housing and, given the
high profits that could be secured in other ways, finding investors was a problem.
Perhaps the major failing of the movement was that it simply could not provide
enough affordable housing to meet the demand; large cities needed millions of
units to house their workers and only a relatively modest number were developed.

Confronted by the daunting problem of urban slums, some cities turned
to large-scale urban renewal projects to provide public works and eliminate
the tenement districts. The most famous of these efforts were those of Baron
Haussmann in Paris, where he created beautiful boulevards to connect the
various monuments and focal points of that city. In the process, he displaced
almost 10% of the city’s population. This set a precedent that was to dramatically
remake U.S. cities in the twentieth century through urban renewal program: one
way to address poor housing was to bulldoze it.37

The second half of the nineteenth century also saw the development of
the great urban parks that are a major amenity in many U.S. cities today,
including New York’s Central Park and Boston’s Emerald Necklace. Frederick
Law Olmsted and his colleagues strongly believed that parks were a vehicle for
promoting health and a way of bringing nature into cities. It should be noted that
landscape designs of the era were evocative of nature but not necessarily natural
in and of themselves. Olmsted prided himself on his ability to create a highly
stylized and formal re-creation of the natural world.38

Another great public works movement of this era was the provision of clean
public water supplies.39 Cities could not grow unless they could secure safe
water for drinking, industry, and fire suppression. Unfortunately, the cesspools,
dumping of garbage, and industrial pollution so common in the nineteenth
century meant that the aquifers under cities were badly polluted. The solution
was to tap distant water supplies and bring them into cities. Often the only
treatment of these waters was to simply filter them, but even this was effective
in dramatically reducing the risks of cholera, typhoid fever, and other diarrheal
diseases—once the public had access to this water.
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The effort to bring water into housing was not without problems. At first,
only the wealthy could afford to access these water supplies. They brought the
water into their homes and used it for cooking and to operate their new indoor
toilets. But there was no place to send the wastewater because few cities had
sewers and those that did had only sized them for storm runoff and they were not
adequate for connections to houses. Homeowners tried draining their wastewater
pipes into their backyards but this only resulted in the flooding of sewage-infested
waters into backyards, cellars, and streets. They next tried connecting them to
the storm sewers but these also could not solve the problem because sewage
would back up into the houses. An early fix was to resize the storm sewers so
that they were sanitary sewers and then collect the wastes from neighborhoods
or entire cities and dump it into convenient waterways such as lakes, rivers, or
bays. Eventually, many cities developed dual drainage systems, one for wastes
and one for storm runoffs, that were only connected during times of high rainfall
when excess effluent in the sanitary system would be released into the higher
capacity storm drain system; these connections continued to be a public health
problem during periods of high rain in many cities up to our present time. By
1900, clean drinking water was the norm in most cities even if not every unit had
its own indoor plumbing, but the dumping of raw sewage into lakes, rivers, and
the ocean was still common.40 This situation remains a problem even though the
Clean Water Act was passed in the 1970s.

Ultimately, all these efforts led to the beginnings of the professions of urban
planning and public health and great strides were made in reducing morbidity and
mortality in growing cities.41 Conditions and health status may not have been up
to present-day standards, but they were substantially improved and the health of
the population, even the poor, began to rise. It should be noted that this improve-
ment in health occurred even before the development of modern medicine’s
ability to diagnose and treat illnesses. Improved nutrition and rising incomes
played very important roles in promoting better health, but the modification of
the built environment was central to the rise in health standards.42

Codes and Zoning

Despite these improvements in health, reform had stalled by the beginning of the
twentieth century; however, a new generation arose to renew work to improve
the built environment. One of the features of many of the various reform and
architecture movements was that they facilitated a substantial learning exchange
between Europe and the United States. This exchange began even before 1900
when events such as Chadwick’s sanitary report and the model tenement
movement sparked similar efforts in the United States; it continued as architects
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in the United States influenced those in Europe, and European ideas on housing
and urban planning spread to the United States.43

One of the more interesting and influential movements was the idea of
garden cities, or model suburbs, first put forward by Ebenezer Howard as
a way to address the still tremendous problem of overcrowding in London.44

Howard was a newspaper reporter who lived for a time in the United States
and was influenced by the work of Frank Lloyd Wright, among others. Howard
synthesized the ideas for how to plan model neighborhoods into a proposal to
build an entire set of satellite communities a few miles from London. These new
towns were not disconnected from the surrounding metropolis and Howard’s
idealized plan included rail connections to the center city and neighboring
towns. But inside each new town there were to be spacious and well-ventilated
homes for workers and their families, cultural amenities, and factories and other
sources of employment within walking distance of housing. It took years to find
investors, but eventually Howard acquired wealthy backers for his ideas and
the first garden city, Letchworth, was developed in 1903.45 Raymond Unwin, the
architect of Letchworth, would eventually publish an influential text of suburban
design.46 Over the next hundred years, a series of new towns sprang up around
London and though they never totally solved the problem of the inner-city
tenement districts, Howard’s ideas can be seen in places as distant as the United
States, Brazil, and Australia. Another innovative theory was the concept of the
neighborhood as a unit for organizing and understanding the built environment.
As described by Clarence Perry and others, a well-designed neighborhood would
have housing, employment, and all the services necessary for day-to-day living
without residents having to leave.47 This did not mean that neighborhoods
should not be integrated into the larger city and metropolitan area, only that
amenities should be within walking distance of residences.

By 1900, it was becoming clear that there were limitations of the first laws to
regulate housing and building form.48 In general, these laws could dictate how
buildings were built but said little about how they were used or lived in. Despite
generations of reform efforts, millions of the urban poor continued to live in
substandard housing, suffered relatively high rates of disease, were more at risk
for what were seen as the moral problems of alcohol use and prostitution, and felt
the effects of shoddy construction. Many continued to be particularly vulnerable
to fires.49 The effort to improve housing and cities was not yet complete.

In the United States, a new reform program to upgrade housing was begun
by Lawrence Veiller and his allies. Veiller, a follower of Jacob Riis, was a
social worker disillusioned by the dreary housing conditions in New York City’s
tenement districts. Everywhere, he saw a lack of enforcement caused by inade-
quate laws and a substandard municipal workforce. Influenced by the efforts of
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Chadwick and Griscom fifty years before, Veiller and his associates produced
a survey of housing conditions; Veiller used this report to introduce legislation
that gave New York City the right to regulate housing conditions and ultimately
resulted in a complete rebuilding of the city’s slums.50 The law mandated min-
imum room and window sizes, prohibited the use of one room as egress for
another, and required that new construction have indoor bathrooms and that
existing buildings be retrofitted so that there was a minimum of one bathroom
for every two units. Also important, Veiller placed responsibility for the enforce-
ment of these new laws in public health departments. Because public health
professionals had been responsible for visiting tenements to address epidemics for
the past fifty years, Veiller thought that with adequate supervision and training,
these professionals could also address housing problems.51 This assignment of
responsibility was to have important consequences during the urban renewal era
in the United States fifty years later.

Veiller did not limit his efforts to New York City. Along with the support of the
Russell Sage Foundation, he published a model housing ordinance and traveled
across the United States to lobby legislatures and municipal governments to
adopt these laws.52 In the process he created a national housing movement and
contributed to the idea that housing laws should be uniform across the country
even if their adoption and enforcement was the responsibility of state and local
government.

The congestion and pollution of the early twentieth century led to another
innovation, zoning. This idea began in Germany, and was adopted to meet the
challenges in the United States. Like the model housing ordinance, it sprang from
concerns with conditions in New York City. It also had a series of champions,
individuals who built coalitions to support reform. Benjamin Marsh, Edward
Bennett, and others were very concerned that congestion and traffic was choking
the ability of New York City to be a place of commerce and that the increasing
number of high-rise buildings was destroying access to sunlight and ventilation.
There was also the problem of incompatible land uses. For example, there was
nothing to prevent a factory from locating adjacent to housing. In fact, there were
incentives for this because being near housing meant having access to workers.
But in the absence of antipollution laws this also meant that air emissions,
water discharges, smells, and noise could destroy the livability of almost any
neighborhood at any time. Property values were potentially unstable.53

The solution to these problems was zoning. Cities would identify which
areas were appropriate for industry, commerce, and various types of housing,
and prohibit incompatible land uses in these districts. Each area would have a
carefully defined set of maximum densities and allowed uses. The first zoning
ordinance was adopted in New York City in 1916 and, with the help of a model
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zoning ordinance, was quickly adopted by municipalities across the country.54

The use of zoning was not always benign. Baltimore, for example, adopted
zoning as a way of preserving racial residential segregation by zoning certain
areas for blacks and certain areas for whites and not allowing integration. Race-
based zoning was declared unconstitutional by the U.S. Supreme Court not
because it interfered with the rights of African Americans to live wherever they
wanted, but because it was seen as an unnecessary restriction on the rights of
property owners to rent or sell to whomever they pleased.55

The power to use zoning to regulate land uses was upheld by the U.S.
Supreme Court in a landmark decision in the case of Euclid v. Ambler. The legal
dispute arose in the town of Euclid, Ohio, located on the outskirts of Cleveland,
when it sought to protect itself from the encroachment of industry from that city.
A property owner, Ambler Realty, sued the city, claiming that the town had
no right to regulate what it did with its property. The court ruled for Euclid,
in part because it held that the protection of public health was a fundamental
responsibility of government and that the rights of property owners could be
restricted in the effort to protect health.56 Thus public health was present at the
very beginning of zoning and was a major reason why it was declared legal. This
case is also why conventional zoning is often referred to as Euclidean zoning. It
is not because of its geometric properties but because it was upheld in Euclid,
Ohio. After Euclid, almost every city in the United States eventually adopted
zoning as a way to regulate land use and, along with model building codes, the
power of zoning helped improve living conditions, at least in certain districts that
were newly built for middle-class and wealthy residents. But even as zoning was
becoming widespread, there was also an early warning sign of one of the most
critical issues that was to affect U.S. cities for most of the twentieth century:
the ongoing segregation of African Americans and the resulting social and built
environment problems. Even as early as 1899, there was evidence that housing for
African Americans was inferior to that for whites.57 Still, the power of zoning was
immediately grasped; empowered by the idea that they could produce ideal cities,
planners used these zoning and similar tools to shape development.58 Along with
growing prosperity and growing numbers of middle-class families, these initiatives
were to result in a startling increase in the quality of housing in the United
States. These codes also become rigid and would contribute to the health and
environmental problems of U.S. suburbs at the end of the twentieth century.

Race and the American City

Readers will note that segregation is discussed in several chapters. Segregation’s
impact on housing quality is described in Chapter Three and race is important in
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the discussions of environmental justice, vulnerable populations, mental health,
and other issues. The topics of segregation and African American health has
been extensively covered by authors such as Nancy Denton and Douglas Massey
in their landmark book, American Apartheid,59 and readers may also be interested
in the works by Anthony Polednak.60

The role of race in U.S. cities intensified in the period between 1919 and 1950
just as large-scale immigration into Northern and Western cities was beginning.
Racial discrimination and segregation was used to contain growing African
American populations and helped establish the physical form of cities during that
time. In the South, Jim Crow legislation also contributed to the problems that
African Americans would face in housing and neighborhood quality and also to
the great migration to the North. Segregation in the United States peaked in
1950, and has only slightly declined since that time.

Later Reforms and New Initiatives 1930–1980

The second half of this reform era, roughly from 1930 to 1980, was a time of
large-scale expansion of government, particularly the federal level. First the
public housing program was introduced, as part of the expansion of government
during the New Deal. Later, the federal government helped fund urban renewal,
highway construction, and extensive building of sewers, water supplies, and other
infrastructure.

Twentieth-Century Architectural Movements

Accompanying the waves of reform were dramatic changes in architectural styles,
materials, and designs. One of the most influential architects of the twentieth
century was Frank Lloyd Wright.61 His designs for houses, including his prairie
style and Usonian homes, changed domestic architecture by emphasizing volumes
rather than walls, conceptualizing buildings as integrated wholes, and using new
materials such as concrete and glass to make houses appear dramatically different
from those built before his time.62 After early successes, personal scandals, and
the triumph of a taste for neoclassical designs eclipsed his work in the United
States, Wright went on to rethink the design of the American suburb. In a theoret-
ical plan for what he called Broadacre City, Wright articulated the themes of
individual houses on large lots set off and away from streets, self-contained
communities connected by highways, and the provision of the few items that
could not be produced locally being the responsibility of stores along off-ramps
of large-scale connecting roads. Wright thought that the city was obsolete
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and would be eventually replaced by low-density suburban development across
the landscape. This was a 1930s vision of United States suburbia that would
predominate at the end of the twentieth century.63 Wright did not conceive of all
of these ideas himself, but he brought them together and synthesized them into
a coherent whole.

Though Wright fell out of favor in the United States, his ideas were to
contribute to development of the most influential architectural movement of
the twentieth century, Modernism, or the International Style.64 Wright was
not the only source for Modernism; part of it grew out of the tremendous
disillusionment with European civilization that resulted from World War I.
Because classical architecture was the preferred building form of Europe’s prewar
elite and because reform-minded architects blamed these elites for the horrendous
destruction and suffering of that war, they came to reject neoclassical architecture
itself. Modernism also had a substantial public health justification. Still based
on the old Southwood Smith idea that miasmas caused disease (though the germ
theory was well established by this time), Modernist architects believed that they
could improve humanity and help reduce the burden of disease by designing
buildings that maximized ventilation and access to sunlight.65 Modernism had
a number of very specific guidelines. For one thing, it rejected ornamentation
and believed that austere buildings without cornices or decorative detail were
the most pure.66 Facades were reduced to flat plains, colors were muted, and
a building’s relationships with the neighborhood around it were minimized. To
maximize the health benefits of new construction, buildings were to be sited
away from streets and housing clustered in high-rises. This would allow for the
maximization of open space.67 The idiom of the skyscraper in the park, which was
to heavily influence urban renewal and the development of suburban office parks
in the United States, was idealized. It was in these early decades of the twentieth
century that the ideas that were to dominate conventional urban and suburban
development for most of the post–World War II era came together: suburbs of
single-family homes dominated by cars and separate from employment, along
with downtowns of high-rise buildings, connected by highways to these distant
suburbs.68

One the most influential architects of this era was Le Corbusier, a Swiss
national who moved to Paris and helped spark the Modernist movement.69 In
Germany, the famous Bauhaus school of design and architecture developed a
new course of study that emphasized craftsmanship, utility, and health. Later,
when the Nazis shut down the Bauhaus, many of its architects moved to the
United States and helped Modernism triumph in this country.

Modernism was to dramatically change urban form in the United States.
Building codes were quickly adapted to require the large setbacks and open
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space that Modernism thought best for surrounding apartment buildings and
offices. In the United States, this often meant acres of parking lots around mid-
or high-rise buildings. Downtowns, often being redeveloped under problematic
urban renewal programs, also applied Modernist principles to shape new devel-
opment, resulting in buildings often not much more than plain glass-sheathed
boxes set next to empty concrete plazas. For the most part, Modernism did not
influence domestic architecture in United States, but there was the very impor-
tant exception of public housing, which often adopted the model of high-rise
buildings set in large open spaces.

By the 1980s, the era of Modernism in United States was beginning to fade.
In part this was because of opposition from the public, which had a negative
reaction to many famous Modernist buildings such as Boston’s City Hall, San
Francisco’s Embarcadero Center, and the Pan Am building over Grand Central

FOCUS ON

Le Corbusier’s Ville Radieuse

One of the most influential Modernist proposals for city building was Le Corbusier’s
proposal to demolish most of Paris’s Right Bank and replace it with a series of
large, cross-shaped skyscrapers set in a large expanse of open space. Highways
and a central train station were to serve the transportation needs of the city.
Rather than a city of narrow streets, broad avenues, and mixed uses, Le Corbusier
saw a city maximized for efficiency and order. Retail and commercial uses were
to be provided along upper-story hallways. Every unit was to look out on open
space and have access to sunlight and ventilation. But the units were small, only
about 150 square feet per person. Le Corbusier published several versions of his
plan, variously called Ville Radieuse (Radiant City) or Plan Voisin (after its French
auto company sponsor). This idea and other parts of theories were accompanied
by often quoted phrases such as ‘‘a house should be a machine for living’’ and
‘‘the city that is built for speed is built for success.’’71

Le Corbusier purposely meant to create controversy; that was probably his
intent rather than to really bulldoze the city. This Modernist-inspired plan may
represent a high point in the goal of city planning to rationalize the city and
cleanse it of dirt and disorder. Though obviously never implemented in Paris, the
plan inspired a countless number of smaller projects from many public housing
developments and urban renewal projects to many suburban office parks.72

The plan fell out of favor after Jane Jacobs and other urban theorists pointed
out that rather than setting up cities for greater efficiency, it actually harmed
what cities do best: bring people together in unpredicted ways. Today, there are
relatively few proposals to implement plans based on this proposal.
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Terminal in New York City. There were also changes in architectural theories
that had once favored Modernism but now saw ornamentation and building
design itself to be one way in which buildings connected with their surroundings
and conveyed meaning to passersby.70 Though Modernist-inspired projects
continued to be built, as a major design influence it has passed.

Public Housing and the New Deal

Public health and urban planning began to drift apart after the triumph of zoning
and housing codes in the years after World War I.73 But in conjunction with
Modernism, there were two major programs resulting from the two disciplines’
collaboration that were to dramatically change U.S. cities in the decades from
1930 to 1970: public housing and urban renewal.

Public Housing. The movement to fund and build public housing began after
the consequences of Veiller’s housing laws began to be seen. Though they were
becoming very effective in shaping new construction, they had limited ability
to improve the conditions in slum districts. One problem was that in the
compromises necessary to get legislation passed, existing construction was often
exempt from the regulations. In addition, most new construction was for middle-
class and wealthy people and little new housing was constructed directly for
housing the poor; thus housing in the slums continued to be substandard. In
trying to understand why housing was so difficult for the poor, an influential
reformer named Edith Elmer Wood demonstrated that it was impossible for a
family to afford decent housing on an industrial worker’s wages. Their rents
were insufficient to pay for mortgages and maintenance. With that idea, housing
became a financial problem.74

In another example of learning from European experience, Catherine
Bauer traveled to understand how Germany, France, and England were solving
their post–World War I housing problem. She found that governments were
building housing for the working classes and the poor. Bauer brought this idea
back to the United States, establishing a new movement that became known
as the Housers. A major goal of the Housers was to persuade state and federal
governments to allocate funds for construction of new housing for the poor.75

With the beginning of the Great Depression, the idea gained traction as a way
to provide jobs for construction workers as well as to assist the one-third of the
country that continued to live in substandard housing.

In the compromises necessary to pass the law providing for public housing,
the foundation of the problems of the public housing program was laid. One major
issue was that the enabling legislation dictated that public housing should be of
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inferior quality so that potential tenants would not be tempted to abandon private
market housing unless they were truly destitute and desperate. This resulted in
poor-quality construction and finishes that would eventually mean that the
housing built would be difficult and expensive to maintain. Another problem
was that though the program was funded by the federal government, it was
administered by authorities established by cities and often appointed by mayors.
The planning and siting of these developments became a highly political process;
when the program as a whole began to be seen as highly likely to house African
American people (because black residents were more likely to be poor, they
were often most in need of housing assistance—but in the racial climate of this
era, many white communities resisted integration and thus opposed building
public housing in their neighborhoods), cities tended to site such developments
on marginal land, dooming their residents to be isolated from jobs and services.
The final issue was that many of the developments were planned and designed
using Modernist principles. Buildings were set on superblocks far away from
streets and often used high-rise construction methods to minimize land costs and
maximize access to open space. Though this last feature is most often regarded
as responsible for the failures of public housing in this country, the contributions
of the two earlier problems cannot be dismissed. The consequences were that
almost as quickly as the units in the program were built, they deteriorated. The
program did not begin in large scale until after World War II, but by 1960 the
problems were severe enough to begin to bring it to an end. Relatively little
housing was ever provided for the poor by the government in this country and
most of it was substandard by design. The result, however, was to discredit both
Modernism and government-provided housing.76

The public housing movement was only one piece of a set of comprehensive
programs that dramatically changed the built environment that began with the
New Deal. A response to the large-scale deprivation and unemployment of
the Great Depression that began in 1929, President Franklin Roosevelt and his
advisers developed a wider range of programs that included the Works Progress
Administration, the Federal Housing Administration, the Tennessee Valley
Authority, and many other government assistance projects that resulted in new
waterworks, the building of schools and hospitals, flood control, rural electrifi-
cation, and other features that would improve health.77 Though many of the
programs ended by the beginning of World War II, government programs con-
tinued in the 1950s with new innovations such as the federal highway program.

Urban Renewal. Though we may now think that American cities were at their
peak of vitality in the years right after World War II, observers at the time
were very concerned with congestion and deterioration. The rise in the use of
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automobiles was causing traffic jams and congestion, the streets were too narrow
to accommodate them, and the high density of the downtown areas seemed to
be attracting even more car users. The continuous exodus to the suburbs by
wealthy and middle-class people was alarming city leaders who saw great belts
of slums threatening both their quality of life and the quality of city budgets.
Most troubling to many city administrations during this era of massive racial
discrimination and segregation of African Americans was the great migration of
southern blacks into Northeast and Midwest cities. In those racist times when
housing discrimination was rampant, city governments thought that the best way
to handle the growth in the population of African Americans was to eliminate
their neighborhoods. The stage was set for one of the most tragic periods in the
history of American cities: urban renewal.78

The steps in urban renewal were to set up a redevelopment authority, declare
an area blighted, take properties by eminent domain, and either sell these
properties to private developers or use them for stadiums, health care facilities,
universities, or other institutions or governments. Public health played a key role
in these projects because in many cities it was the branch of city government that
was responsible for declaring a community blighted. Since the time of Veiller’s
housing laws, public health departments had been responsible for housing
inspections, and so it was logical to turn to them for blight designations. To
help facilitate this process, the American Public Health Association published
guidelines for a healthy neighborhood and trained local authorities how to use
these guidelines to make a designation of blight. In many places, the local health
department was also charged to inspect replacement housing so that tenants
displaced from urban renewal projects would have decent alternative housing.79

As implemented, urban renewal ended up displacing millions of people,
the vast majority of them African American, and few of these families received
compensation or assistance in finding replacement housing. City administrations
quickly began to use the program to target African American neighborhoods
and the program earned the nickname of ‘‘Negro removal.’’80 By design, urban
renewal sought to replace low-income housing with housing for the wealthy
and the middle class; it was never meant to be a program for the poor. The
program began in earnest in 1948 and important parts of cities were bulldozed
in the 1950s and 1960s. Many of these parcels are still vacant. Worse, the
disruption failed to address the decline of cities and may have even accelerated
it.81 In conjunction with highway building, which may have displaced an
additional 15% of urban populations, cities were sent into a spiral of decay from
which many never recovered.82 There were benefits from urban renewal; many
cities saw important government, cultural, medical, and educational complexes
built. Some wealthy households were attracted to the new housing and new
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downtown developments.83 But these positive effects accrue to the community
at large and must be balanced against the detriment to the individuals displaced.

The Current Era: 1980–2010 and Beyond

After 1980, the role of the federal government began to change. Although many
mandates remained, funding was often constrained by changing fiscal priorities.
Prosperity continue to increase, at least at the beginning of this period. But U.S.
incomes stagnated after 1990 for the majority of the population. Most of the
changes in the built environment in this era are covered later in this book. What
is important to consider here is that urban planning and public health were
eventually to reconnect after 1990.

Reunification

The details of our current era in the history of the relationship between public
health and the built environment are covered in each of the relevant chapters
in this book. For the purposes of the review here, it should be noted that for
several decades, public health and urban planning were distinct and separate.
Urban planning worked on housing and city development; public health sought to
address infectious diseases, pollution, and worker safety. But just as urban renewal,
including highway construction in urban centers, was reaching its climax, a book
was published that was to dramatically change how Americans looked at cities
and would ultimately contribute to the reconnection of public health with urban
planning. As will be discussed in further detail in the next chapter, Jane Jacobs’
The Death and Life of Great American Cities would change urban planning and
inspire the movement we now call new urbanism.84 By the time the twentieth
century ended, mainstream planners no longer believed that the solution to
urban problems was to pull down large sections of the city and rebuild them
along Modernist or suburban-inspired designs. The new idea was that diversity of
land uses was good, density was empowering, and walkable cities were desirable.
Beginning in the 1990s, the rise in obesity helped spark a renewed interest of
public health professionals in the built environment. Urban planners sought to
use new epidemiological findings and new ideas about health into their urban
designs. Within a few years, public health professionals adopted the language of
new urbanism and urban planning sought to remake neighborhoods in ways that
were better for physical activity and social capital.

Once public health adopted these new ideas as ways to meet the health
challenges of the twenty-first century, the disciplines of urban planning and public
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health each began to move to embrace the procedures and principles of the other.
Public health professionals now advocate for mixed-use communities and urban
planners talk about the health-related virtues of pedestrian circulation and bike
transportation. These efforts have been accompanied by cross-disciplinary efforts
that include joint courses, joint degree programs, integrated planning, and public
health programming.

Summary

The modern history of the built environment and health begins with the
industrial revolution when increasing industrialization, immigration, and urban-
ization vastly increased the scale of cities and exacerbated preexisting problems
with sanitation and pollution. Reformers used sanitary surveys to motivate the
public and help pass new laws that gradually resulted in cleaner cities and better
health. These efforts also led to the development of the professions of pub-
lic health and urban planning. By the beginning of the twentieth century, new
efforts resulted in the adoption of housing laws and zoning codes that dramatically
affected urban and suburban development. New ideas about model suburbs and
the role of architecture in promoting health influenced architecture, planning,
and health. Later, failures of public housing and urban renewal, along with con-
cerns with the problems associated with suburbs, contributed to a reassessment
that produced many of the design and health ideas that shape development today.

Key Terms

Garden cities

Miasma theory

Model tenement movement

Modernism

New urbanism

Zoning

Discussion Questions

1. What are the three types of effects that resulted from the Industrial Revolution?
2. How might the problems faced by rapidly growing U.S. cities in the nineteenth

century be similar to those faced by rapidly growing cities in developing
countries today?

3. Why did the sanitary reformers want to mobilize public opinion to meet the
problems in urban tenement districts?
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4. What is miasma theory?
5. What are the advantages of using zoning to control land use?
6. Describe the types of land uses you would like to see in your neighborhood.

What land uses do you not want in your neighborhood?
7. Can you name buildings near where you live, work, or go to school that seem

to be Modernist buildings or influenced by Modernist design principles?
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P L A NN I N G AND
URBAN D E S I G N

LEARNINGOBJECTIVES

� Describe the general features of conventional development.
� Identify the health and environmental issues associated with conventional develop-

ment.
� Describe the changes in characterizing desirable urban development postulated by

Jane Jacobs.
� Compare the features of New Urbanism with that of conventional development.
� Evaluate the degree to which New Urbanism produces healthy communities.
� Analyze the state of evidence linking urban sprawl with obesity.
� Explain the features of a healthy neighborhood.
� Identify solutions for improving the health of neighborhoods.

Look around the neighborhood where you live or think about the community
where you grew up. Let’s look at some of the features that might promote health
or inhibit your ability to adopt or maintain healthy behaviors. Is the street where
you live walkable? Do you feel safe walking on it during the day? At night? Is
there any place to walk to? Can you access food stores, restaurants, post offices,
drug stores, and all the other places you need to go? In this chapter, we will
discuss how having these factors is more than a matter of convenience; their
presence or absence, along with your ability to access them, help contribute to
what is a healthy neighborhood.

How neighborhoods and metropolitan areas are designed and how they
impact health are central focuses of this book. To understand the impact of com-
munity design on public health, it is necessary to describe the general form
of U.S. metropolitan areas and neighborhoods as well as how this form came
about. Once the issues posed by conventional development have been identified,
solutions to these problems can be developed and implemented.



 

44 THE BUILT ENVIRONMENT AND PUBLIC HEALTH

Demographic, Economic, and Social Trends

Since 1950, there have been profound changes in U.S. society, some of which have
been nearly national in impact, whereas others have affected some communities
and not others.1 The second half of the twentieth century saw major changes in the
United States’ built form that reflected large- and small-scale demographic, social,
and economic changes. Nationally, the economy moved from manufacturing to
services and factory production first shifted from inner cities to suburbs, then
to the West and South, and finally overseas.2 Millions of African Americans
moved into center cities in the great migration from 1914 to 1980, followed by
large-scale immigration, predominately from Latin America and Asia, after the
reform of the nation’s immigration laws in the 1960s.3 By 2000, immigrants were
often directly moving to suburban and rural locations as well.4 White populations
moved from center cities to suburban areas and there has been a much faster
rate of overall population growth in the West and South than in the East
and Midwest.5 Another trend that accelerated after 1970 was gentrification

as affluent, often childless households and single people moved into select
neighborhoods and cities.6 Income inequality increased after the mid-1970s
and racial residential segregation of African Americans slowly declined from its
1950 peaks.7

Collectively, these trends had profound impacts on the built environment.
Many communities suffered from disinvestment and became plagued by vacant
buildings and empty lots.8 The decline put pressure on city services and led
to problems with street, sidewalk, and park maintenance in many areas.9

Some cities saw a high demand for housing, straining low- and moderate-income
household budgets and causing displacement, homelessness, and overcrowding.10

Some fast-growing suburban areas have seen their infrastructure for sewers,
schools, parks, and other services overwhelmed. Many areas have seen a growth
in populations beyond the reach of transit systems.11 Overall, the scope of these
impacts are yet to be fully identified.

Conventional Development

As noted in Chapter Two, architects, theorists, and others, including Clarence
Perry, Raymond Unwin, and Frank Lloyd Wright, proposed suburban devel-
opment forms intended, in part, to promote health. These ideas had been
influenced by the urban problems of the late nineteenth and early twentieth
centuries. Along with increasing affluence, new technologies, and a number of
other factors, these new suburban ideas helped produce a form of the built
environment that dominated most of the United States during the second half
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of the twentieth century.12 For the purposes of this book, we will call it conven-

tional development and though there were variations in this form, mostly the
result of the legacy of development that predated the triumph of this development
pattern or changes in suburbanization that occurred as it progressed through
a variety of development waves, it characterizes most of the development in
rural, suburban, and urban areas in these decades.13 In general, conventional
development consists of single-family homes on lots of at least 6,000 square feet,
but often on lots of a quarter acre or larger. These houses are set back from the
street with a substantial landscaped front yard and a driveway leading to a garage
that can accommodate two or more vehicles. Views of the street from most of the
house are not possible. Many residential streets are cul-de-sacs or partly closed off
so that through traffic is discouraged. These streets open on to collector streets,
which feed into arterials and then highways. Most housing is distant from any
commercial, industrial, or other nonresidential uses, though there may be a park
or recreational space in the neighborhood.14 Schools may or may not be present,
and similarly, sidewalks and other pedestrian amenities are optional.15

Commercial uses tend to be either in strip developments or in malls, but in
both cases, stores are separated from streets by large areas of parking.16 These
commercial areas sometimes have sidewalks, but these are far from building
entries and often along arterials built to promote the travel of high volumes
of traffic at high speeds.17 Walking to or between commercial developments is
difficult and rare. Making them even less pedestrian-friendly, an important per-
centage of commercial development is oriented toward highway off-ramps rather
than residential development. Offices are often in large suburban developments
that include a number of discrete buildings, each surrounded by substantial
parking lots.18 These office parks are not accessible by walking or bicycling,
either.19 In center cities, many office and commercial developments are designed
on the assumption that suburban users and visitors fear inner-city crime and
will only visit and use downtown buildings if they are heavily separated from
surrounding neighborhoods. Many mid-twentieth century urban office buildings
favor blank facades at street level, entries that are tightly monitored, and surface
and structured parking that are subsidized to make driving easier.20

Problems with Suburban and Urban Form

For millions of Americans, this conventional development paradigm has many
advantages.21 It maximizes personal freedom while minimizing reliance on
government.22 Privacy is prioritized, the designs have been highly effective in
promoting access to sunlight and ventilation, and in conjunction with the great
rise in income and living standards in the United States in the fifty years after
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World War II, it has helped contribute to improved health. But there are
problems with conventional development.23

Concerns about the quality and social, economic, and environmental effects
of conventional development preceded the identification of its health impacts.24

By the early 1980s, there was a growing dissatisfaction among many sectors
of society with how inner cities and suburbs in the United States were being
designed and built. First and foremost, it was clear that many U.S. cities were in
serious decline.25 If conventional architecture and design were not responsible
for this decay, they were faulted for not having helped to reverse or slow it.26

Conditions were also unsatisfactory in many U.S. suburbs. While they were
rapidly growing, attracting population, industry, and new commercial growth,
the energy shocks of the late 1970s caused by sudden shutoffs of imported oil
demonstrated that suburbs were heavily dependent upon cheap gasoline.27

Decades of highway construction had shown that simply building more roads
would not reduce traffic and residents were now realizing that despite this
massive investment in infrastructure, they still had to endure long commutes.28

Environmentalists were alarmed by the vast consumption of land that had once
been used for farming or that had once provided crucial habitats for endangered
species.29 State and municipal finance administrators saw that suburban devel-
opment relied on large subsidies from federal, state, and municipal governments,
subsidies that were hard to provide during the long recessions of the era.30 Worst
of all from the point of view of many architects and urban planners, much of
the suburban landscape was ugly, featuring arterials lined by poor signage and
vast parking lots, low-slung office parks devoid of character, and mass-produced
housing that offered little variation from one part of the country to another.31

There were changes in how conventional developments were designed. Over
time, the use of the grid as a way of shaping new development was more or less
abandoned and after 1975 or so, the percentage of new gridded developments
began to rapidly decline.32 In its place was the dendritic pattern of development
where houses were clustered around cul-de-sacs, which led to feeder streets,
which led to arterials, which led to highways. This new pattern was thought to
be better for small children and pedestrians, and it was thought that it would
reduce traffic exposures for most people.33 As we know now, while children may
be safer playing in the street on a cul-de-sac, dendritic street patterns are almost
totally unusable for pedestrians and bicyclists and sharply decrease the utility of
nonmotorized transport.34 The only way to reach destinations outside the home
in a dendritic subdivision is to use a car.35

Thanks to the work of environmentalists such as Ian McHarg, planners after
1964 were emboldened to identify crucial environmentally sensitive habitats
and force developers to set aside these areas.36 It should be noted that in the
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FOCUS ON

Rural, Suburban, Urban: Which Is Healthier?

Despite the fact that there has been a great deal of interest over the past few
centuries in whether or not certain types of built environments are more healthy
than others, there has not been much research in recent years on whether rural,
suburban, or urban areas are the healthiest. Many people may assume that rural
areas are most healthy, followed by suburban environments, with cities being the
least healthy of all. But this may not necessarily be the case.

In the nineteenth century, rural areas tended to be healthier than cities
and mortality rates were much greater in urban areas than they were in the
countryside. It was not until the end of the nineteenth century that these urban
health problems began to subside as cities became cleaner and incomes began to
rise. By the 1940s, the rural health advantage had disappeared.

Today, there is some evidence that rural areas are less healthy than metropoli-
tan living. This may arise from the lack of access to health care, the overall lower
incomes in rural areas, or the changing rural economy that finds more people
employed in activities that do not require physical activity rather than farming.
In any case, some evidence suggests that rural areas now have higher rates of
obesity, drug use, depression, physical activity, and other conditions.

It is not clear that there are substantial differences in the health of residents
of urban versus suburban areas. Many urban residents are less healthy, but these
may be attributed to poverty, discrimination, and other factors that are not related
to place. Based on much of the information in this book, one might assume that
suburban residents are less healthy, but to date there has been little research
done to determine whether the lower densities and greater amounts of sprawl
in suburban areas have combined to make health decline. Again, the differences
between areas may be highly dependent on income, race, and other factors that
must be controlled in order to determine how living conditions affect health.

For a more detailed discussion of this issue, see Vlahov, Galea, and Freuden-
berg (2005).43

1970s, the production of carbon dioxide and other greenhouse gases were yet to
be identified as a major pollution problem and, at the time, many hoped that
new innovations such as the catalytic converter would solve the problem of air
pollution from cars.

Another trend after 1950 was toward ever lower residential densities in many
communities.37 As incomes rose, consumer preference for suburban living
reached a climax, zoning codes became ever more restrictive, and the standard
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suburban lot increased in size.38 When the first suburban home guidelines were
adopted just before World War II, the standard suburban lot size was set at 6,000
square feet or about seven houses per acre. But in many areas, the minimum
allowable lot size grew to a quarter acre, an acre, or even two acres. Thus, even
though more land was set aside to preserve open space, the total amount of land
consumed by development vastly increased.39 Another change in development
patterns was the increasing size of single-family homes. Even as the baby boom
ebbed, the number of single-person households increased, the median household
size of the United States decreased, and houses became increasingly larger.
The total amount of space per person increased. Because there are fixed energy
costs per house, this increase in house size was to result in higher energy costs.
The U.S. public may not have been alarmed by these changes, but there was
growing concern about these trends among planners and architects. A search for
alternatives began to take form.

Residential development in the last half of the twentieth century generally
reflects the parameters of conventional development. Though some cities saw
growth in high-density housing, many cities, such as Detroit and others, saw
their housing markets decline.40 Other cities, such as Phoenix, saw large popu-
lation increases, but their new neighborhoods are largely indistinguishable from
suburban development.41 It should be noted that rural development has had
greater variability, sometimes including an isolated single or cluster of subdivi-
sions, sometimes having large areas of five-acre lots or larger development, or a
mixture of land uses along rural roads and interstate highways, to name just a
few types.42

Land Use and Planning Controls

Zoning and building codes are the primary way in which local governments
control development and urban form.44 The federal government has a limited role
in local development design and most states give their regulatory power to cities,
town, or counties to manage and enforce codes, though states often will pass laws
or establish guidelines. Most localities have adopted a version of a national zoning
code and, though it can be modified to meet local conditions, there is a broad
degree of uniformity across the country.45 These zoning ordinances mandate
maximum housing and office densities, require minimum parking capacities,
establish setbacks from streets and property lines, and most important, describe
what are permissible uses in a given area.46 Good planning in the post–World
War II era thought that nonresidential uses should be sited as far as possible from
where people lived.47 As described in Chapter Two, there was a health basis for
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granting governments the power to regulate land use, but these regulations were
based on nineteenth-century ideas of the need for sunlight and ventilation.

Jane Jacobs

A fundamental paradigm shift for both suburban and inner-city development
was assisted by the work of Jane Jacobs.48 She was an observer and theorist who
built on her experiences in the Greenwich Village neighborhood of New York
City and her battles with Robert Moses, the powerful head of the Triborough
Bridge Authority and many other New York City area development agencies.
Moses’s design ideas reflected many of the features of conventional development:
superblocks, separation of pedestrian circulation from streets, single-use districts,
large open spaces, no shared walls between buildings, prioritization of automo-
biles, and so on.49 Jacobs promoted housing over stores, aligning buildings so that
they were close to and overlooked streets, fine-textured development that took
place over decades rather than through large-impact projects, a diversity of land
uses, pedestrian circulation, and other features very different from conventional
development.50 Jacobs and Moses fought over several issues, including plans for
reconfiguring Washington Square by proposing to extend Fifth Avenue through
the park, replacing a portion of Greenwich Village with a development on a large
superblock with Modernist-inspired housing, and the construction of a highway
across lower Manhattan.51

Jacobs and her allies won these battles, and she went on to write a very
successful book that was to contribute to a change in mainstream thought
regarding what was desirable about cities and urban living.52 Though it took
decades for these ideas to be accepted, they are well represented in planning
theory today. When Jacobs published The Death and Life of Great American Cities in
1962, many critics at the time reacted to it very negatively, perhaps because she
purposely condemned conventional urban planning or because she was largely
self-taught and outside the prevailing academic thinking of her age.53 The great
urban planner and theorist, Lewis Mumford, for example, used sexist language
to put down Jacobs’s ideas and a review in the Village Voice focused more on
Jacobs’s difficult personality than her revolutionary ideas.54

Up to the time of Jacobs, urban planners had held to the belief that density
was bad for health and cities, and one of the two main goals of zoning was
to reduce congestion by reducing density.55 The other main purpose of urban
planning at the time was to eliminate so-called incompatible land uses and cities
strove at every opportunity to reduce complexity and minimize mixed uses.56

Jacobs, based on her observations on life in Greenwich Village, proposed that
density and complexity were the very things that made city living desirable.57
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Early Alternatives

Many planners had come to be dissatisfied with the conventional building and
zoning codes even before Jacobs’s ideas triumphed. In addition to the problems
outlined above, these codes stifled innovation.58 The conventional building and
zoning codes made any deviation difficult.59 Furthermore, the national codes
also made local adaptations rare and they were partly responsible for making
one part of the United States look very much like any other.60 Planners were
also beginning to realize that the codes were causing an excessive separation
of land uses. The prohibition against mixed uses may have been appropriate
for separating housing from slaughterhouses and heavy industry, but they
seemed overly strict when it came to keeping residents away from corner stores,
locksmiths, and other necessities of life.61

Planners and architects sought alternatives, at least so they could implement
dendritic street patterns or produce more environmentally sensitive designs. The
first new innovation was the planned unit development (PUD). This innova-
tion allowed planners to consider an entire development that consisted of multiple
dwellings and land uses as a single unified proposal. The older, traditional code
would have required each building to be set on a subdivided lot with each
building subject to standard setback and density requirements.62 A PUD enabled
developers to cluster their buildings on a portion of their property and allowed
for the preservation of wetlands and other sensitive areas, saved the developers
money because they could reduce the amount of roads and parking they had to
provide, and was also useful for attracting upper-income land uses.63 Over time
the use of PUDs has spread, but although they were initially seen as innovative,
their reputation has been tarnished. In part this is because the results of their use
have been mixed. In some localities the PUD has become abused and developers
propose them as a way to get around the difficulty of applying for a variance. In
other communities, PUDs have simply been used to allow for conventional type
developments.64 Few advantages over pre-PUD building were seen and, overall,
PUD-permitted developments have accomplished little to improve the health
and environment around them.

New Urbanism

The early 1980s, the effort to find alternatives to conventional development
produced a range of new types of development, some of which crystallized
into what is known as new urbanism.65 New urbanism began by embracing
Jacobs’s ideas about the value of density and complexity and by capitalizing on the
dissatisfaction with what was seen as the sterility of conventional development.66

New urbanists looked to Europe for inspiration as well and they expressed
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admiration for the density and complexity of European urbanism. The new
urbanists also consciously looked back, with a certain sense of nostalgia, at small-
town America and traditional older urban neighborhoods, and they sought to
re-create these types of neighborhoods as a way of building community.67 One
of the first important new urbanist developments was Seaside in the Florida
Panhandle. The developer, Robert Davis, had inherited the property and
proposed a number of alternative developments before turning to the already
famous Miami-based architects of Andres Duany and Elizabeth Plater-Zybeck
to design a new resort community.

Seaside combines traditional Southern architecture with a New England
influence to place small, carefully designed cottages on small lots set back from
the beach and close to commercial uses. Blocks are small, as are streets, so that
there are multiple ways of moving around the development and the use of cars is
minimized. There are strict architectural guidelines that establish the architectural
theme of the development and ensure that everything built contributes to a
harmonized whole.

Several of these features would become standards for what Duany and his
associates were to call new urbanism. Though there is a wide range of styles, in
a new urbanist development, densities can be higher, open space is minimized
for individual properties and maximized for the development as a whole, street
lengths are kept short and blocks small, buildings are moved closer to the street,
and pedestrian circulation is maximized while the use of cars become secondary.
Also important, mixed uses are allowed and small stores and offices, along with
restaurants and other types of similar destinations, are encouraged.68

The new urbanists went on to found the Congress for New Urbanism (CNU)
to promote this new form of development. CNU was consciously modeled on
CIAM (Congrès International d’Architecture Moderne), the influential associa-
tion of Modernists of the mid-twentieth century.69 CNU also adopted a charter
of principles putting forth their underlying values and how they envisioned
proper development.70 Since its founding in 1993, CNU has grown to over 3,000
members and by 2010 there were over 1,000 new urbanist kinds of developments
across the United States and elsewhere. New urbanism, though it may not have
influenced as many units as conventional development, is now an important
planning ideology in this country.

New Urbanism and Public Health

It should be noted that the rise of new urbanism predates the return of interest
of public health in the built environment. It was not until the beginnings of the
obesity epidemic, and the realization that the built environment was potentially
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FIGURE 3.1 Age-Adjusted Obesity Rates—United States

1960-
1962

Pe
rc

en
t 

O
b

es
e

0

5

10

15

20

25

30

35

40

1971-
1974

1976-
1980

1988-
1994

1999-
2000

2001-
2002

2003-
2004

2005-
2006

Source: CDC-NHANES

playing a key role in promoting obesity (see Figure 3.1), that public health
returned to the study of the built environment. Rather than influencing new
urbanism, public health adopted new urbanist principles as its own, even before
the availability of any epidemiological evidence to support their utility. The
Charter for the New Urbanism does not mention health except in the very
most broad terms and a close reading of other new urbanist texts, such as the
early book by the new urbanist architect Peter Katz and Andres Duany’s model
new urbanist code, finds that the concept of health is promoted in a narrow
manner that would be recognizable and approved by Southwood Smith in the
early nineteenth century—that is, the goal is to promote access to sunlight
and ventilation.71

But in practice, it appears that new urbanist developments do indeed promote
health. In particular, their emphasis on pedestrian circulation and bicycling rather
than automobile transportation fosters physical activity. Their incorporation
of mixed uses and their embedding of retail and food providers into what
in traditional development would be exclusive residential districts create an
environment that also appears to reduce obesity risk. Their allowance for higher
densities is also important, because density is seen as a key factor for promoting
more physical activity. More controversial, but perhaps just as effective, is new
urbanists’ promotion of interaction among residents so as to improve social
capital. Evidence suggests that individuals with greater social capital have a
higher health status and are more able to withstand negative events.72



 

PLANNING AND URBAN DESIGN 53

There has been criticism of new urbanism. Some critics have maintained
that new urbanist developments are too expensive because new urbanist codes
are difficult to comply with. Others have maintained that the U.S. public does
not want to live in a highly dense and highly interactive environment, and
that these kinds of neighborhoods have been rejected by most of the public for
many decades.73 Some find the codes too restrictive, particularly when they have
been accompanied by very stringent design guidelines that even may control
the choice of paint for exteriors.74 Some architectural critics have maintained
that new urbanism’s architectural idioms are fake, too suburban, and promote
nostalgia for a time and place that was never as workable as we now believe.75

New urbanists have countered that their high prices reflect high consumer
demand for these types of developments which indicates that a substantial portion
of the U.S. public does indeed want to live in these types of development.
They point out that the design guidelines that frame how many new urbanist
developments have been built are no more restrictive than the design guidelines
for many contemporary conventional developments which also limit exterior
options. New urbanists believe that their choices of architectural idiom are valid
and reflect long-standing ways of building this country. The debate continues.

From a health perspective, a larger concern centers on the external con-
nectivity of new urbanist developments. They may well have great internal
connectivity and accessibility with their short blocks and mixed uses, but they
are often not well connected to the surrounding neighborhoods, communities,
and metropolitan areas. Many new urbanist developments have been built at
relatively low densities and may lack parks, retail uses, and other amenities. This
criticism surfaced even as early as the 1990s when architecture critic Vincent
Scully suggested that the movement be called ‘‘new suburbanism’’ because that
was where the majority of projects had been built and how many looked.76

Many of the developments, like the original Seaside, are built in rural areas
and are only accessible after long drives from metropolitan centers. Others are
built in suburban or peripheral metropolitan locations and are a distance from
other populations and only accessible by car. Even some of the urban devel-
opments are almost walled off from the surrounding streets and inaccessible to
neighbors. To the extent that these developments lack external conductivity or
mimic conventional development, this limits their health-promotion ability.

Form-Based Codes

The new urbanist codes and similar development guidelines are known as form-

based codes. The conventional zoning code has grown into a document of
more than 1,000 pages, with standards for almost every imaginable land use. In
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contrast, a form-based code focuses on general outcomes rather than on detailed
allowances and prohibitions for how each land use is accommodated. Form-
based codes encourage architects and land owners to think creatively on how to
meet the goals and guidelines.77 A form-based code will describe the outcome
for an area and allow each new development to meet these goals however it can.
Rather than detailed lists of what is permitted, setbacks, and so on, the process
is much more open.78 The result is a much shorter code and one that focuses on
outcomes rather than process.

Metropolitan Structure and Health

By the end of the twentieth century, the U.S. population was experiencing an
alarming rise in obesity.79 This increase happened too rapidly to be attributed
to genetic causes, so researchers began to study the built environment to see
what might be contributing to increased obesity risk. There are most likely many
different factors including, but not limited to, stress, diet and access to healthy
food, exposure to chemicals, and so on. Some of these factors are related to the
built environment and are discussed elsewhere in this book, such as access to
supermarkets, fast food policies in schools, walkability, and the like. Others, such
as television watching, may be very important obesity risk factors but are less
related to the environment, and are not included in our discussion.

In terms of metropolitan form, the most studied factor is the potential
association of obesity with urban sprawl. Heavily influenced by the urban
planning literature, researchers looked at the overall level of urban sprawl in
metropolitan areas and began to research whether sprawl was associated with
increased obesity. Sprawl is an old term, first coined in the 1920s, and could have
imprecise meanings; the first thing researchers had to do was to come up with
measures of sprawl that were objective, adequately described existing conditions,
and structured in such a way that they could be used in epidemiological research.
One of the first sprawl measures was developed by an organization called
Smart Growth America, which combined 24 measures into one overall measure.
Though this measure was complex and difficult to calculate, it was available for
over 75 large metropolitan areas using 2000 data.80 Other measures followed,
some of which were simpler, but available for all metropolitan areas and for
other years besides the year 2000.81

Public health researchers were aided by new data sources and new tech-
nologies that allowed them to analyze risk factors on both the individual and
metropolitan level. Individual factors that might influence obesity risk included
age, sex, race/ethnicity, smoking, and other similar factors. But now multilevel
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modeling allowed for simultaneous inclusion of individual metropolitan areas’
sprawl factor into regression equations.82 The first data source for these studies
was the Centers for Disease Control and Prevention’s (CDC) Behavioral Risk
Factor Surveillance System (BRFSS), an annual telephone survey overseen by
the CDC but conducted by the states, which is available at a minimum in both
English and Spanish.83

The BRFSS, like many other surveys, uses self-report to calculate body mass
index or BMI.84 The use of BMI to determine obesity status is controversial.
For one thing, there is evidence that self-reported height and weight may not be
reliable. There are also concerns that the cutoffs used by the CDC to determine
who is overweight or obese are not appropriate. In general, an adult is considered
to be overweight with a BMI over 25 and obese with a BMI over 30. Critics have
suggested that this can cause those individuals who are overly muscular or athletic
to be considered obese or overweight when they are merely very physically fit.85

In general, studies have found a link between the level of sprawl in a metro-
politan area and the risk of obesity: as sprawl rises, so does obesity risk. The
sprawl-to-health pathway hypothesis suggests that sprawl increases the need for
driving, reduces physical activity, increases distances to sources of healthy food,
and ultimately results in increased obesity. The individual components of this
pathway have been tested against sprawl and the preliminary evidence appears
to support this hypothesis.86

But it should be stressed that the sprawl–obesity link is yet to be definitively
established. Critics have pointed out that cross-sectional studies cannot test
causality. In the case of sprawl versus obesity, it is not known whether obese
people seek out sprawled metropolitan areas or whether the increased obesity
risk is really the result of living in these sprawled communities.87 There have
been attempts to use longitudinal databases, studies that track individuals over
time, but these tend to have relatively small numbers of subjects and may not be
sensitive enough to identify increased risks from sprawl.88

Features of a Healthy Community

More than a decade into the twenty-first century and fifteen years after planners
and public health professionals began to restudy the built environment, a
growing body of evidence is suggesting, but is not yet providing definitive proof,
that certain types of features are associated with increased physical activity and a
decreased risk of obesity, two of the most important factors influencing health in
our time. In general, almost everything that promotes walking and reduces the
need for using a car has health benefits. There are also additional benefits for the
environment, including improvements in the overall health status of individuals



 

56 THE BUILT ENVIRONMENT AND PUBLIC HEALTH

and communities, and the strengthening of community ties (social capital). Many
of these factors are also discussed in the chapters on transportation and housing.

In the general order from the largest to the smallest scale, these features
include:

Compact Metropolitan Area. Though the evidence is not yet conclusive, more
compact, less sprawled metropolitan areas appear to have residents with greater
physical activity levels and lower rates of obesity. This may suggest that persons
in these metropolitan areas have lower rates of diabetes, cardiovascular disease,
and other conditions associated with those risk factors. Most likely, sprawl harms
health because residents drive more and are less likely to walk or bicycle to work.89

Sprawl may result in longer ambulance response times as well.90

Higher Densities. The public often opposes density because they fear it will create
traffic congestion, foster crime, or lower property values. The conventional health
argument was that higher densities make access to sunlight and ventilation more
difficult and therefore density is harmful to health. Though higher densities may
be associated with increased traffic, it also appears to be associated with lower
obesity risk, lower risks of traffic-related accidents, and increased social capital.91

Public Transportation Systems. In general, communities that rely solely on cars
have lower health status than those where people have a variety of transportation
options (See Chapter Four). People who use mass transit to commute to work are
more likely to report walking as well. This may be because riders often walk to
and from transit stops as opposed to traveling by car, which is more likely to be
door to door.92

Access to Employment, Goods, and Services. Most walking is purposeful; people
walk to a destination rather than just for the sake of walking. Therefore, having
destinations within walking distance, having something to walk to, is associated
with increased physical activity. This concept is often operationalized as mixed
use. Different land uses within close proximity to residential areas encourages
walking in those neighborhoods. The conventional alternative is the strict separa-
tion of land uses that many late-twentieth century communities mandated through
their zoning codes. This may reduce the utility of nonautomobile transport.93

Evidence also suggests that having walkable destinations also increases social
capital.94

Parks and Playgrounds. Large-scale regional parks may be visited by peo-
ple from long distances, but most neighborhood parks are primarily used by
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neighbors. Similarly, surveys of residents suggest that most will not use a park or
playground unless it is within a quarter mile of their house. These facilities are
important because they help promote physical activity.95

Connected Street Networks. Conventional developments, particularly those
built after 1975, are more likely to use what are known as dendritic street
networks, a pattern of cul-de-sacs, collector streets, and large arterials that make
it almost impossible for pedestrians and bicyclists to access destinations. The more
traditional gridded street pattern, which predominated until well after World
War II, facilitates walking and biking because it simultaneously slows down
traffic and creates many pathways between homes and potential destinations.
Therefore, connected street networks facilitate physical activity.96

Lower Traffic Speeds. Pedestrians and bicyclists tend to fear high-speed traffic
because it makes them feel unsafe. When cars speed, they may dramatically
increase the risk of injury and death. Thus anything that can lower traffic speeds
can encourage people to feel safer and make them more likely to walk or bicycle.97

Sidewalks. Many suburban and most rural areas lack sidewalks. Some sidewalks
found in many urban areas may be in extreme disrepair. Where there were no
sidewalks or sidewalks are poorly maintained, pedestrians may be forced to walk
in the street, placing them at risk of passing cars. This also discourages walking.98

Pedestrian-Friendly Street Crossings. Some of the greatest sites of pedestrian-
automobile accidents are street corners where pedestrians are crossing busy
intersections. Many intersections have been highly engineered to promote easy
turning by cars, but these can be problematic for pedestrians. Solutions range
from the simple to the complex and can include everything from stop signs to
pedestrian countdown signals that alert both drivers and pedestrians of how
much time is left for individuals to get across the street.

On-Street Parking. Given the profound fear of traffic, any kind of barrier be-
tween sidewalks and streets make pedestrians feel safer and thus encourage
physical activity. Simply allowing on-street parking can often make the sidewalks
appear safer from traffic on the streets. On the one hand, this is another easy way
to encourage physical activity or at least make it appear safer to pedestrians. On
the other hand, making on-street parking difficult also encourages walking.99

Street Trees. Trees can encourage walking and physical activity in several ways.
Their shade can help promote physical activity during hot summer days, their
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bulk helps protect pedestrians from cars, and their very presence can help
promote better mental health. All of these factors may help explain why the
presence of street trees encourages pedestrian activity.100

Streetlights. Streetlights help make streets feel safer for pedestrians at night.
They may reduce the amount of crime and thus may promote walking by
mitigating fear of crime.101

Houses Oriented Toward Streets. As incomes have risen and tastes in domestic
architecture have changed, building lots have become larger and the setback
from house to street has increased in size. In many communities, the need for
larger garages to house more cars has led to garages and driveways taking over
more and more of the space in front of the house. Pulling buildings away from
the streets tends to make pedestrians feel isolated and more unsafe. Therefore,
anything that can be done to make the fronts of houses close to the street along
with appropriate façades that emphasize windows from living quarters rather
than garage doors, can help facilitate walking and physical activity.102

Crime. The fear for personal safety is one of the main reasons why people
say they will not walk to work or let their children walk to school. Addressing
crime may be critical to encourage people in certain communities to be physically
active.103

Solutions

There are, perhaps, two main ways of action to create healthier metropolitan
and neighborhood environments: retrofit existing communities and change the
way new areas are designed. But rebuilding existing communities and shaping
the development of new areas so that they promote physical activity and increase
interactions between neighbors is not easy. There is a great deal of inertia because
many neighborhoods are totally built out using problematic designs and many
communities are not familiar with more healthy alternatives. Changing how
we build our neighborhoods is going to take actions on many levels. Part of
this may involve educating individuals and families on the health consequences
of the residential choices. This may result in promoting increased demand for
healthier environments. It may include working with state and local government
to encourage the adoption of laws, codes, and policies that prioritize and
promote healthier designs.104 Developers need to be educated on the changing
taste for communities that promote physical activity. These types of efforts may
increase the supply of healthy neighborhoods. Finally, there is a need to rebuild
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or reengineer existing communities so that they are healthier for their residents.
None of these actions will be easy and most will be expensive. However, if we
are to improve the built environment they are all vitally necessary. Some of
the programs and policies that have been developed in the past several decades
are described below. This is not an exhaustive list; it just demonstrates some
of the ways people in communities have worked to implement alternatives to
conventional development.

Smart Growth. If sprawl is associated with increased obesity and decreased
physical activity, then efforts to reduce the levels of sprawl may have positive
health effects. Over the past several decades one of the most comprehensive set
of policies to change how communities are designed and built has been smart
growth. The policies that are part of the smart growth agenda include increasing
densities, promoting mixed-use developments, emphasizing the need for pedes-
trian amenities, prioritizing walking and biking over automobile use, providing
incentives for reusing older, potentially contaminated parcels known as Brown-
fields, pushing for increased development near mass transportation facilities,
restricting low-density and peripheral development, encouraging inner-city revi-
talization, and other similar development strategies. A particular challenge for
smart growth has been the lack of regional government in this country. Some-
times, smart growth policies are adopted by a single municipality even though
other cities and towns in its metropolitan area have their own conventional
development strategies. Other times, smart growth policies have been adopted
by county or state governments but not all the local governments that actually
control development have signed on. One of the few comprehensive programs
to promote smart growth was the effort that began in the late 1990s in the
state of Maryland. Under the leadership of Governor Parris Glendenning, state
development monies were focused on promoting smart growth at the local level.
Though these strategies may be adopted on the local level, they may be more
effective if adopted on the metropolitan or state level.105

Urban Growth Boundaries. Another way to manage growth and to reign in
sprawl is to establish urban growth boundaries which force new development
inside the boundary, leaving areas outside the boundary for nonurban pur-
poses. More compact metro areas may ultimately increase physical activity and
reduce obesity risk. One of the first urban growth boundaries was in Lexington,
Kentucky, but the most famous is around Portland, Oregon. In Portland, a
boundary was drawn beyond which government services were not extended and
further development not allowed. The adoption of growth boundaries has been
controversial and some have claimed that they are an infringement on the rights
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of property owners to use their land as they wish. Others claim that it has led
to an increase in housing costs and reduced affordability in the Portland area.
The evidence for both of these claims is mixed. It does appear that the Portland
growth boundary has been successful, though there has been a problem because
some development seems be pushed across the state border into neighboring
Washington state. One lesson may be that a growth boundary must be com-
prehensive and that any gaps in the boundary will lead to a burst of growth in
that area.106

Greenbelts. A greenbelt strategy to rein in urban sprawl differs from the growth
boundary method in that government or nonprofits purchase land at urban
peripheries to keep it from being developed.107 Again, the goal is to promote
physical activity and reduce obesity risk. This has the advantage of guaranteeing
that the land will be protected from development in perpetuity but it suffers
from the drawback of being very expensive. Perhaps the most comprehensive
greenbelt is the one around San Jose, California, which was funded by parcel
taxes and other dedicated revenue sources that has resulted in the purchase
of several hundred thousand acres of land around that city and its suburbs.
The strategy is successful and the metropolitan area has grown substantially
in terms of population without consuming significantly more land. Similar to
the controversy in Portland, Oregon, this greenbelt strategy has been criticized
because it leads to higher housing costs and most of the preserved open space is
only accessible to higher-income households on the edge of the metropolitan area.
One study, however, has found that the greenbelt strategy in San Jose resulted
in only a modest reduction in the size of the housing stock (most preserved land
was in areas with steep slopes) and by implication, has contributed very little to
that city’s high housing costs.108 Another study has found an association between
urban containment programs and physical activity.109

Zoning Code Reform. If the conventional building and zoning codes are
promoting unsafe and unhealthy development that is highly dependent upon
automobile use, then one strategy may be to simply change the code. The goal is
to change codes so that they permit and encourage development that is more con-
sistent with new ideas about promoting physical activity or access to amenities. In
response to concerns about the quality of conventional development, the conven-
tional codes have been modified so that communities can now adopt standard
code language that permits mixed-use development, higher densities, and more
pedestrian-friendly street layouts. But there are challenges in reforming building
and zoning codes. One challenge is to get them adopted. Some neighborhoods
and cities may not want new urbanists or more pedestrian-friendly designs and
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FOCUS ON

Eminent Domain

One of the more controversial government powers is what is known as eminent
domain. This is the right of the government to take private property, with
compensation, to use for a public purpose.111 Understandably, when someone’s
home, business, or other property is taken by the government, the experience
can be quite emotional.

One major issue is what constitutes proper compensation. The U.S. Constitu-
tion establishes the right of government to use eminent domain, but only when
property owners are paid for the taking. But establishing value can be difficult.
Oftentimes, independent appraisers are used, but property owners may feel that
these appraisals do not adequately reflect either the economic value of the land
or their long-term emotional ties to the property. Sometimes landowners will
challenge the compensation in court.

Another major issue is what constitutes a proper public use. Many commu-
nities were devastated by eminent domain that was used for urban renewal and
highway construction in the second half of the twentieth century. At least in the
case of highway construction, the land and the use were clearly in the public
realm even if the people losing their homes for the construction of a new highway
neither drove nor had any need to use the new highway. Similarly, taking land for
school construction or other similar public use may be difficult for those who lose
their properties but is generally more supported by the public as a whole.

More difficult is the case when land taken by eminent domain is to be used
for economic development so that it would be ultimately turned over to a private
developer or nonpublic enterprise. Is the goal of economic development and pro-
viding more jobs in the community a justifiable public use? In a controversial
decision in 2005, the U.S. Supreme Court ruled that the City of New London,
Connecticut, could take the property owned by Susette Kelo et al., so that it could
be used by a pharmaceutical company to build a new facility.112 In the years since
that decision, many states have passed legislation or constitutional amendments to
curb the use of eminent domain in their jurisdictions. The controversy continues.

may not want the kinds of pedestrian amenities that are known to foster physical
activity. There may be opposition from the government agencies responsible for
implementing these codes because they are not familiar with them or do not like
these new provisions. Finally, even if the codes are actually adopted they may be
difficult to implement. It is often hard to retrofit existing communities, developers
may be reluctant to try new untested designs, and communities may oppose any
actual changes in the zoning designations on a given parcel. Again, one of the
answers to these issues is education for everyone involved.
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Density Bonuses. The more houses or square feet of commercial office space that
can be built on a given piece of land, the more potential there is for profit for
developers because the per-unit land cost is reduced. Therefore, some commu-
nities have provided density bonuses as an incentive to encourage developers to
produce the designs that they feel will be more healthful.110 In addition, higher
densities themselves will promote walkability. The problem in granting density
bonuses is that neighbors are often concerned about the density of the original
proposal or may be very against any increased density at all.

Rezoning and Upzoning. If one problem is simply that too much land is zoned
at too low a level of intensity of use, then one solution may be to change the
zoning restrictions so that more intense use or mixed uses are allowed.113 The
idea is that over time, as parcels are redeveloped, densities will slowly increase.
The underlying health concept is that increased density will lead to higher levels
of physical activity. This often becomes a political issue because many committees
are opposed to any higher-intensity uses, usually because they fear that these
higher intensities will bring in increased crime and traffic. Though this technique
has been used in certain limited areas in many cities, there has not been a
comprehensive upzoning of a major portion of any large city in the United
States.

Transit-Oriented Development. As noted above, transit use is associated with
physical activity, but users have a limited distance they will walk to a station or
bus stop. Increasing density and the scale of buildings near transit centers may
lead to an increase in the number of people who use transit. As pointed out in the
description of smart growth, one strategy is to encourage development around
existing transit nodes such as light rail stops, rail stations, and major bus lines.
The idea is that if people have access to good-quality public transportation they
will not need to drive as much. Critics have suggested that this has not resulted
in increased public transportation use and that car usage in these communities
is as high as it is elsewhere.114 Some studies suggest, however, that although
transit-oriented development does not result in eliminating all car usage in a
household, it may reduce the number of households that have more than one car
and may reduce the number of noncommuting automobile trips.115

Rebuilding Commercial Districts. The large-scale parking, lack of access, and
other disincentives for pedestrians posed by conventional commercial develop-
ment may be a barrier to physical activity or access to food. In the country as
a whole and in many local communities, there is too much commercial space,
resulting in much of it being underutilized or vacant. In particular, older strip
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developments and abandoned big-box retail stores are problems in many areas
and represent underutilized land. This also offers an opportunity. Strategies have
been created to redevelop older underutilized parcels and include demolish-
ing existing buildings, rebuilding and refocusing commercial uses at particular
nodes, providing wider sidewalks and pedestrian amenities, reducing parking
or placing parking in structures rather than on open lots, and increasing the
overall intensity of use of these parcels.116 One of the more ambitious of these
types of projects is one covering several hundred acres in the White Flint area of
Montgomery County, Maryland. If completed as envisioned, the development
would be much more pedestrian friendly, would feed into an existing Washington
Metro stop, and would provide more tax revenues for the county.117

Building Pedestrian and Other Amenities. As discussed above, pedestrians are
very sensitive to street designs and traffic. Thus, if the goal is to increase pedestrian
activity as a way to encourage physical activity, the design of streets and
neighborhoods must be carefully considered. Retrofitting residential areas can be
more difficult than changing how commercial areas are built. There tend to be
more property owners, making it challenging to reach a consensus for change. If
there is a need to purchase land to create new streets or facilities, this becomes a
potentially difficult political process and can be prohibitively expensive. Targeted
homeowners may not want to sell or move and, once built, street layouts are
difficult to change. Thus there have been few attempts to open up a traditional
dendritic neighborhood to create better connectivity and pedestrian circulation.
However, some residential areas can still be improved to make them more
pedestrian friendly or more amenable to physical activity. Many developments
contain small pieces of land that did not end up built on and these can be
used for parks, playgrounds, or sitting areas. Residential development that did
not initially include sidewalks or street trees can have these amenities added.
Streetlights can be installed to make streets safer at night, and traffic patterns
can be studied so that car speeds are reduced, and crosswalks and other safety
measures are installed. There can be some opposition to installing sidewalks
because some communities feel that this would result in an unwelcome change
to the rural feeling for that neighborhood. But a bigger problem is cost. It is
difficult to find the dollars for capital improvements that these changes often need.
Some communities have tried what are known as local improvement districts in
which property owners are assessed a tax to pay for the improvements. These
have been controversial. It also is difficult for low-income communities to afford
increased property taxes even if there is a desire for these new amenities. Some
cities have turned to federal and state grants and other funding sources to pay
for these improvements.118
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Summary

For most of the twentieth century, conventional development promoted car
use, dendritic street designs, separation of land use, and other norms that
are now thought to be associated with increased environmental burdens and
increased obesity. A number of alternatives have been proposed that include
New Urbanism, growth management efforts, transit-oriented development, and
actions that promote pedestrian and bicycle uses.

The issues and solutions outlined in this chapter are closely related to
transportation and housing. Indeed, the connections between transportation,
land use, and housing are strong; programs to significantly change or improve
a neighborhood may have to address all three. As will be seen in the next two
chapters, the factors that can lead to healthier populations are very similar across
these areas of concern.

Key Terms

Conventional development

Form-based codes

Gentrification

Greenbelts

Planned unit development

Rural health advantage

Smart growth

Discussion Questions

1. Name the key features of what we call conventional development.
2. Describe the potential benefits and problems associated with conventional

development.
3. What is New Urbanism? Why might it promote healthier living?
4. What is urban sprawl? Discuss the evidence linking it to obesity.
5. Describe the features of a healthy built environment.
6. Name five programs or policies that might help promote a healthier build

environment.
7. Discuss barriers to these programs and policies. Why might it be difficult to

get communities to adopt them?
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C H A P T E R 4

T R AN S POR T A T I O N
PO L I C I E S

LEARNINGOBJECTIVES

� Describe the overall pattern of transportation mode choice in the United States.
� Name the groups most at risk for transportation-related deaths and injuries.
� Explain the relationship between land use and transportation.
� Explain why dendritic street patterns may inhibit physical activity.
� Compare the meanings of mobility and accessibility.
� Describe the differences between highway and mass transit funding.
� Differentiate between the strategies of preventing accidents versus reducing injuries

caused by accidents.
� List some of the ways that pedestrian activity can be promoted.

How do you travel from your house, dorm, or apartment to school or work? Did
you walk, ride a bike, take public transit, or travel by car? Why did you travel
the way you did? Do you have options? Now think about how your choice of
transit mode might affect your health. Was your trip to work or school stressful?
Dangerous? Were you physically active or did you sit the whole time? How did
you feel once you arrived at your destination? As these questions suggest, how
you travel to and from destinations is highly influenced by the built environment
and your choice of travel mode, and your experience while moving to and from
a place can have profound impacts.

Transportation has a major influence on health. There are its direct impacts
on accidents and injuries and a variety of indirect effects that include transporta-
tion’s influence on physical activity, air pollution, the production of greenhouse
gasses, and the destruction of natural habitats. This chapter begins with an
overview of travel behavior and touches briefly on transportation theory. It
then covers issues related to individual modes: automobiles, transit, bicycles,
and walking. It ends with a summary of design initiatives aimed at promoting
pedestrian activity and reducing the risk posed by automobiles.
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Current Patterns of Transportation in the United States

Some of the main sources of information on U.S. transportation patterns are
the U.S. Census and the periodic National Household Transportation Survey
(NHTS) conducted by the U.S. Department of Transportation. These data
indicate that the main way people in the United States move around is by auto-
mobile. Sometimes there are multiple people in one vehicle, but most people
drive alone to their destinations, at least when it comes to traveling to work. The
past several decades have seen increases in the share of people who drive and
an increase in the number of miles driven per capita. These trends appear to be
true for both adults commuting to work and children going to school. It was only
when the price of gasoline spiked to over four dollars a gallon followed by a deep
recession in 2008 that this trend was blunted. In general, U.S. residents drive
even for short trips of less than one mile. Collectively, the U.S. population drove
2.4 billion miles in 2008 and the transportation sector accounts for about 25%
of the total amount of greenhouse gases emitted in the United States.1 In 2007,
75.8% of people traveled to work by car by themselves, 10.4% carpooled, 4.5%
took public transportation, 2.8% walked, and .5% rode a bike (see Figure 4.1).2

Part of the cost of this travel is congestion, which can consume large amounts of

FIGURE 4.1 Workers 16 and Over—Commuting Mode Choice
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time. The Texas Transportation Institute estimates that nationally commuters
spent 4.2 billion hours stuck in traffic at a cost of $83.2 billion or $750 per
person in 2007.3

Mobility Versus Accessibility

Transportation planning has traditionally been concerned with mobility,4 how
to get people from point A to point B. This can be thought of as the engineering
of pipes that connect people to destinations. In this conventional planning
paradigm, there is no questioning of where people want to go or where these
destinations should be; the role of the transportation planner is simply to connect
various points in a metropolitan area and beyond with the assumption that almost
all trips will be made by car. There is also no questioning of why people are
driving or how the connection of distant points relates to the needs of individuals
and households. One outcome from this type of policy is an emphasis on building
roads and improving the ease of automobile-based transportation.

In recent decades, there has been greater attention paid to demand man-

agement.5 In a sense this is looking at where and how people join or leave
the pipe. Solutions under this type of transportation planning have included
limiting access or egress to highways, metering of highway access (putting in
lights that slow down the number of cars that enter the highway in a given
amount of time), or changing how feeder streets connect to arterials. There
have also been movements toward implementing congestion charges and
tolls, and increasing fees during high demand times.6 Again, this says nothing
about where people live, where they want to go, or why they may want to go there.

Since the 1990s, there has been a movement to change transportation
planning away from its focus on mobility toward a concern for accessibility.7

This movement posits that people have no innate desire to travel long distances
to get to jobs, shopping, or other destinations. They travel, instead, simply to
access these destinations.8 The goal of people is not to drive, but to access goods,
services, and jobs. Therefore, rather than accepting the distribution of housing,
jobs, and amenities as a given, resulting in narrowing the focus of transportation
planning simply to connecting trip beginning and end points regardless of dis-
tance, an additional goal of transportation planning should include reducing the
distance between points and thus reducing the need for travel itself.9 The results
for consumers would be more accessibility and a reduced focus on mobility. But
the public would not notice this because they are still accessing all the goods,
services, and amenities that they need and demand. By focusing on accessibility,
the total amount of driving decreases, the time spent on driving diminishes, and
ultimately the cost of driving falls. These reductions include direct costs such as
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gasoline and wear and tear on cars as well as indirect costs, including the amount
spent on road construction and the total amount of greenhouse gases produced.10

The policy responses that arise from this shift in emphasis to accessibility include
linking transportation and land use, broadening the work of transportation plan-
ning to include how people will live and work in communities, consideration of
other transit modes, and incorporation of concerns about the built environment.

Intersection of Transportation with Land Use

The way people use transportation is intimately associated with the type of land
use in their community.11 Most people seldom walk for the sake of walking or
even rarely walk to meet physical activity goals; most walk to get to a destination,
either for work or for other purposes. But these other types of walking trips are
only feasible if there are destinations within walking distance and if walking to
and from these destinations is safe.

Studies suggest that people who live in denser communities and those who
have nonresidential land uses within walking distance of their homes are more
likely to walk. Similarly, most users of neighborhood parks are people who live
within walking distance of these amenities and people will not walk if there is no
place to walk to. This highlights the importance of coordinating land use and
transportation.12 But transportation planning too often takes place in a vacuum
with little consideration of its ties to the walking needs of residents; sometimes
routes are selected based on the cheapest available land, rather than on the
public health needs, and transit can be dislocated from surrounding residents.
For example, many transit authorities seek to maximize their catchment areas for
commuters and surround stations with large parking lots and garages. Though
these may assist people who drive to a station and then take public transit, they
may also discourage walking for those near these facilities.

The answer to these kinds of issues has been transit-oriented develop-

ment, a subset of planning that seeks to integrate land use and transportation,
developing higher density housing, retail, and other uses within walking distance
of a station, and taking care that the station area is safe and accessible for
pedestrians.13 These types of developments do not necessarily result in residents
giving up cars altogether, but they can reduce the number of car trips in the area
and reduce the number of households who have more than one car.

The relationship between land use and transportation mode choice is strong.
This means that if policymakers desire to reduce the amount of automobile
travel, there may be a need to change the underlying land-use patterns in a
community. This may not be easy and may be very expensive but ultimately
could prove necessary. However, given that so many trips by car are under
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one mile in length, it may be possible to promote alternatives to cars without
massive changes in the built environment, but through small-scale changes such
as making streets more connected and safer for walking.14

Epidemiology of Transportation-Related Injuries

Given that people in the United States drive so much, it should not be surprising
that injuries and deaths from automobile-related accidents are a major public
health issue. Though they have declined in recent years, there are over 43,000
deaths annually from automobile accidents and 5 million visits to emergency
rooms.15 Automobile-related fatalities are the leading cause of death for young
people in this country and one of the leading causes of death overall.

Among subpopulations, accidents and fatalities are more likely among the
younger and older driving populations.16 This may be related to the greater pro-
pensity for risky behavior overall and a lack of experience for younger people
and the increased risk of impairment and slower reaction times for the elderly.17

Driver education, license restrictions, raising minimum drinking age laws, increas-
ing alcohol taxes, and other public health campaigns have been used to
address youth driving risks.18 Some states have called for increased vision
and driving testing of elderly drivers and others have advocated for public health
campaigns to publicize the special needs of elderly drivers.19 In addition, people
in rural areas are more at risk than those in urban areas, perhaps because urban
travel speeds are lower, there is less driving in cities, and more urban streets have
appropriate protective infrastructure.20

Children, the elderly, and Hispanic people are at increased risk for pedestrian
injuries. The greater rate of cognitive problems, lower reaction times, slower
walking speeds, and other problems may explain some of the elevated risk
for elderly pedestrians.21 Children’s increased risks may be best addressed by
parental, driver, and child education programs and modifications of the built
environment to promote safety.22 The reasons for greater Hispanic risk is yet to
be well characterized, but their elevated risk suggests a need for more research
and programs targeted to this population.23

Commuting

Commuting refers to the daily movement of people from homes to jobs and
back. Data from the latest transportation surveys indicates that most people
drive to work alone or, to a much smaller extent, drive with others. Recent
years have seen discussion on what are known as extreme commutes, commutes
that take 45 minutes, an hour, or longer. Data from 2000 suggest that almost as
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many as 10 million Americans have extreme commutes and, given the changes in
development patterns in the past decade, where much of the growth has occurred
adjacent to or outside metropolitan areas, these numbers may have grown.

Commuting, regardless of transit mode, is not a health-neutral act. On the
contrary, there may be a number of health risks that are associated with
commuting that may potentially include decreased physical activity, increased
risk of obesity, increased stress, greater exposure to pollutants, and increased
risk of accidents. It is not just the time spent on commuting that harms health
but also the unpredictability of the commute (accidents and traffic jams) and
the general level of impedance, all the things that happen along the commute
that may slow the trip. Preliminary studies suggest that those individuals with
longer, more unpredictable commutes are more likely to suffer from psychological
and physiological problems associated with commuting. The type of job may
also affect commutes. Some workers have less flexibility at work and may face
consequences if they are late. Though some workers can modify their start times
to ease their commutes, others do not have this ability.

The effects of commuting may also result in a decreased amount of time
available for nonwork and noncommuting activities. Commuting takes away from
the amount of time available for families, physical activity, and other actions that
might reduce stress. Potentially, these negative impacts could be much greater for
those with extreme commutes. Research on these topics is limited, but suggests
that those who make trade-offs that result in living far from jobs in order to access
more affordable housing may be negatively affecting their health.24

Safety Benefits/Problems with Dendritic Street Designs

There is a growing concern that the conventional dendritic street pattern of cul-
de-sacs to collector streets to arterials poses safety and health problems. One
reason that these street pattern became popular was that they reduce the amount
of traffic on cul-de-sacs and they make the residents feel safer because they can
identify people who do not belong there.25 In addition to the problems posed
by the lack of street conductivity outlined above, there may be other problems
with dendritic street designs.26 By reducing traffic on the cul-de-sacs they are
increasing traffic on arterials and collector streets, making those streets less safe.27

But cul-de-sacs have also been opposed by firefighters and other emergency
responders because it makes it difficult for fire engines and ambulances to access
houses along cul-de-sacs during an emergency. In a gridded street design system,
if there is a blocked street, responders can quickly find alternative routes to the
emergency. But in a dendritic street pattern, a street blockage, such as that caused
by an accident or a stalled vehicle, can result in an entire neighborhood being
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closed off. Thus local fire marshals and other emergency agencies can become
allies in efforts to reform how suburban neighborhoods are laid out.28

Transportation for People with Disabilities

There are a growing number of people who, because of age or illness, have dis-
abilities. Unfortunately, conventional street designs often do not accommodate
the needs of people who have visual issues, difficulty walking, or other types
of disabilities that make it difficult for them to maneuver in conventional
built environments. To accommodate this growing population, advocates have
begun to assess outdoor spaces with the goal of eliminating barriers to people
with disabilities. In addition to the many types of pedestrian-friendly designs
mentioned above, these can also include carefully monitoring curb heights,
increasing the legibility of signage, raising crosswalks at intersections, and other
improvements that enable people to use the environment. The result can be
areas that are more usable for people with limitations, reduced risk of accidents,
and an increase in physical activity for people with disabilities. Note that in the
process of designing streets to assist people with disabilities, the walkability of the
neighborhood is increased for everyone.

Who Can Drive?

It must be stressed that a substantial percentage of the U.S. population cannot
drive. This includes everybody under the age of 16, a significant percentage of
the elderly, and an important percentage of those of working age. Many
households cannot afford a car, some people can’t drive because of medical
conditions, and others may have lost their licenses.29 For these people, living in
an environment that is only accessible by car is severely constraining. It makes
them dependent on other people and makes it difficult for them to access medical
care, food, jobs, and all the other things that we require outside our homes.30

Therefore, from a public health perspective and from an egalitarian view of
urban planning, it may be necessary to address the accessibility needs of such
people and households.31

Automobiles and Health

Data from the American Community Survey from 2005 to 2009 indicate that
over 95% of households had a least one car and 32.5% had three or more cars.32

As noted above, cars and automobiles dominate the U.S. transportation system
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FIGURE 4.2 Total Annual Miles Driven in the United States
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and though there was a small decline in miles traveled by car in 2007 when
gasoline prices exceeded $3 per gallon, there is no sign that this dependence
on cars is changing (see Figure 4.2). Thus automobiles are of major importance
when considering transportation’s impact on health.

Driving Safety

Even in the context of the overall growth in vehicle miles traveled in the United
States, there has been a long-term, slow decline in mortality associated with
automobile use, and driving has become safer since the 1960s. There are three
broad categories of actions behind this improvement in safety: roads have been
engineered to reduce the likelihood and severity of accidents; cars have been
modified to make them safer for passengers in the event an accident occurs; and
laws, programs, and policies have been put in place to reduce some of the causes
of accidents.

Roads have become safer.33 For example, better engineering results in
smoother mergers on and off highways. This helps reduce the likelihood that
there would be a crash at this key conflict point. There has also been a systematic
change in the areas along highways so that there are fewer hard barriers that
cars can crash into. For surface streets, better design of intersections (for cars),
improvements in roadway management, and other types of innovations have
also contributed to increased safety.34 Another reason that traffic fatalities have
declined is that cars have become safer. Seatbelts, airbags, better braking systems,
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and other improvements mean that occupants in cars are safer when crashes
occur. The growing use of seatbelts is also an essential component to this effort
to make streets and highways safer. Finally, laws to reduce impaired driving,
publicize the problem of risk behaviors, and other similar actions have been
major public health priorities.35

FOCUS ON

Cell Phones

The increase in the use of cell phones over the past two decades has prompted
concerns about their health impacts. The potential connection between cell phone
use and brain cancer is beyond the scope of this book, but there are other serious
problems associated with cell phone use that are more closely related to the
built environment. The most important problem is the growing evidence that
cell phone use is associated with increased risk of accidents.36 The problem
stems from the way talking on a cell phone distracts drivers. Unlike talking with
passengers, which appears to have minimal effects on concentration or accident
risk, recent studies suggest that talking on a cell phone is as risky as driving while
intoxicated. Drivers on phones can sometimes ignore driving conditions around
them, they may not notice pedestrians, other cars, and sometimes even stop signs
and stoplights. It is not only distracted drivers who are a potential health risk; some
evidence suggests that even pedestrians on cell phones are more likely to stumble
or walk into fixed objects because of the distractive potential of cell phones.37

Some states have passed laws requiring hands-free headsets or prohibiting
drivers from dialing their phones. Unfortunately, talking on a phone may be
as risky as dialing and therefore these laws may have limited effects. No state
has moved forward to ban all cell phone use while driving, though the federal
government has prohibited drivers of public transportation vehicles from doing
so. This may be a case where there needs to be more education focused on the
general public so that they begin to understand the health risk of this seemingly
innocent activity.

The Cost of Driving

One reason why people in the United States drive so much more than residents of
other countries is that automobile use in the United States is highly subsidized.38

The actual cost of constructing and maintaining roads is greater than what is
raised by gasoline taxes. Estimates vary on the amount of this subsidy, but some
studies suggest that federal and state gasoline taxes pay as little as 20% of the total
cost of driving cars in United States.39 These subsidies come from various sources
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and include gasoline taxes that support road and highway construction. But there
are other, additional subsidies that are more or less hidden so that drivers are
not even aware of their benefits; such subsidies are embedded in the free parking
provided by both employers and businesses.40 These include parking in an office
park or at a mall, which may seem to be free, but actually includes (1) land costs
borne by property owners who must set aside land for parking even though it
does not generate revenues, and (2) the foregone property taxes that cities and
localities lose because they cannot tax the land under roads—and streets are
much wider now than they would need to be if people drove less. There are also
the health costs caused by pollution and traffic accidents. Some have suggested
that to the extent that foreign and military policy is used to protect petroleum
sources, those costs should be added to the total amount of subsidies as well.41

The amount of these subsidies matters because of a well-known economic
principle that when a good or service is subsidized, people will consume more
than if they are paying the full cost. This means people drive more, the negative
effects on the environment are greater, and the consumption of land use is greater
than if drivers bear the full cost of driving.42 These subsidies ultimately have
helped increase the amount of driving in the United States as well as contributed
to urban sprawl.43 Furthermore, since the extent of the subsidies is not really
known to the public, they may be particularly difficult to reduce. For example, if
people in the United States believe that gasoline taxes are more than adequate to
pay for all the costs of driving, they may be resistant to the idea that taxes should
be raised.44 The reality—that gasoline taxes do not pay for the full cost of road
and highway construction, much less their maintenance and other costs—is not
well known by the public.

Despite these subsidies, the cost of driving is a major burden on many
households in the United States, particularly the poor.45 It has been estimated that
the average household spends approximately $9,000 per year on transportation,
almost all of that on driving. This makes driving the second largest budget
expense in many households, second only to the cost of owning or renting a
house. Though many low-income households and many nonpoor households in
inner cities get by with only one car or without a car altogether, most households
in the United States have at least one car for each person of driving age. Some
have more than one car per person. Not only does this result in costs borne by
households; it has major land use implications.

Impact of Highway Construction on Urban Communities

The era of large-scale highway construction in inner cities, which began in
earnest in the 1950s, had a profound impact on urban communities.46 The very
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siting of these highways was often problematic as they were often purposely
used to wall off or destroy African American or low-income neighborhoods. The
results of this scale of destruction on long-standing African American business
districts were severe and the effects on residents were great.47 From Miami’s
Overton district to East Los Angeles, there have been concerns that as highways
have been constructed and/or expanded, established communities have been
destroyed, businesses lost, and housing left to deteriorate.48 The fact that these
highways have been disproportionately constructed in low-income and minority
communities also raises an environmental justice issue.49

The effects on cities as a whole were also significant. One of the goals
of building highways was to connect downtown business districts to distant
suburbs and thus strengthen their economic position within metropolitan areas.
However, the effects may have been quite the opposite. Building highways to
the suburbs made it easier for upper- and middle-income families to leave the
cities, weakening the tax base. The chaos and destruction caused by highway
construction further debilitated inner-city neighborhoods and pushed even more
people to leave cities. One study suggests that each highway segment into a
downtown commercial district from a distant suburb resulted in a population
loss of 15% in that city.50 Thus the overall effects of highway construction were
profound.

Partly because of federal, state, and local transportation funding priorities,
the building of highways expanded rapidly in the period 1954–1980 while transit
systems stagnated.51 Perhaps this is one reason why transit use is low in the
United States.52 Highways are also barriers in neighborhoods.53 They often
result in only a limited number of crossings, so communities on one side of a
highway are isolated from those on the other. This can decrease connectivity,
which may further reduce the utility of walking and biking. It may also further
exacerbate the decline of neighborhood commercial districts.54

Highways and Health

The past decade has seen growing evidence that highways have major environ-
mental impacts on the neighborhoods near them. They are major sources of
air pollution; residents who live near highways are more likely to be exposed
to higher levels of particulates, oxides of nitrogen, carbon monoxide, and other
pollutants. These exposures have been linked to a number of illnesses including
asthma, cardiovascular disease, and certain cancers. Reducing these exposures
may be problematic.55 A related issue is that these roads are often alongside
or in the middle of low-income and minority communities.56 Traffic engineers
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try to increase speeds to reduce idling along stretches of urban expressways
but as traffic volume and congestion increase, these efforts become more and
more difficult. Another solution is to address the pollution of cars themselves;
as cars become more fuel efficient or less polluting, the pollution impact of any
single individual car will be reduced. The problem is that as cars become more
fuel efficient, the cost of driving decreases and the amount of driving increases,
potentially negating some of the gains from lower polluting cars.

Another problem is the noise that highways produce. People who live near
highways are more exposed to higher levels of ambient noise and these increased
exposures have been associated with stress and illnesses and may be a factor in
cardiovascular disease and other health problems.57 The solution, in many places,
has been to construct sound barriers and it is not uncommon to see mile after mile
of cinder block or concrete walls lining highways in urban areas.58 Another way
to reduce noise exposures is to bury highways below grade, but this can be very
expensive. Perhaps the most problematic roadways in urban areas are elevated
highways because (1) it may be difficult to introduce some mitigation measures
on these roads, and (2) they have a greater potential for visual blight. Perhaps
houses near highways could be retrofitted to reduce exposures to air pollutants
and noise, but this would be expensive and wouldn’t address outdoor problems.59

Mass Transit and Health

Some evidence suggests that public transit has the potential to promote health by
encouraging pedestrian activity. A few studies have found that transit riders often
walk to and from transit points during their trips. This walking has the potential
to provide an important percentage of overall physical activity needs.60 Transit
also has environmental benefits, producing lower amounts of greenhouse gases
per passenger mile traveled,61 and if the transit mode uses electricity, natural gas,
or cleaner diesel technology, fewer particulates and other air pollutants.62

There are some health concerns regarding transit, however. Though accident
rates are low, injuries can still be a concern and there have been periodic calls
to require seatbelts on school buses.63 Air quality can be problematic in subway
stations and trains.64 However, the health benefits of transit may outweigh
these issues.

Intermodal Surface Transportation Efficiency Act (ISTEA)

For many decades, the federal government only provided grants for highway
construction and localities had limited access to federal funds for mass transit or
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nonautomobile projects.65 They either had to agree to the construction of more
highways, or else forgo the funds and the jobs they created. This changed in 1991.
In that year’s highway bill, funds were set aside for the first time to fund other
modes of transportation including pedestrian and bike improvements.66 The
law’s name, Intermodal Surface Transportation Efficiency Act (ISTEA),
reflects its new perspective on transportation policy: it was to be intermodal, not
just focused on automobiles, and it connected its broader options to the goal of
making the transportation system more efficient. In comparison to funding for
automobiles, the funding for alternative transportation is still relatively small.
However, ISTEA has survived into later funding cycles and it remains part of
the United States’ transportation strategy.67

Federal Funding of Mass Transit

Federal funding for transit is handled differently from how the government funds
highways. Money for highway construction is distributed using a formula that
includes population, land area, and other factors. States and localities more
or less get the money from the government through a formula that includes
population, land area, and other related factors. The only question is how
many total dollars have been set aside in the latest highway bill.68 In contrast,
mass transit is funded by a much more cumbersome process. For example,
local transportation authorities have to apply to the federal government in a
competitive process. Extensive documentation for the application is required
and the application process includes an assessment regarding whether revenues
are sufficient to maintain and operate the new transportation infrastructure.
Funding for mass transit in recent years has been set at no more than 20% of the
total federal transportation construction budget, an increase from earlier decades
when funding for mass transit from the federal government was essentially zero.
Thus transit funds are much more scarce than highway funds and much more
difficult to secure.69 Therefore, local governments have to find alternatives to
fund capital and maintenance costs of transit.70

Some critics hold that because car use represents well over 90% of all trips,
the overconcentration of funds on highways is legitimate and represents proper
public policy.71 These arguments contend that because consumers have decided
they want to use cars rather than transit, the federal government should simply
support this choice, and that if anything, there is too much money spent on
mass transit.72 These arguments, however, ignore the great amount of subsidies
for automobile transportation. And they also ignore the fact that policy should
be proactive and focused on planning for future needs, rather than reinforcing
past trends.73
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State and Local Financing of Transit

The majority of dollars for construction, maintenance, and operation of mass
transit in the United States comes from state and local governments.74 The
funding mechanisms for transit include fare box revenues, sales taxes, property
tax levies, and other sources. One problem with this is that state and local
governments have less ability to raise large sums of money than the federal
government. Another issue is that these revenues tend to steeply decline during
times of recession, forcing local transportation agencies to cut back service
during times when people may be more dependent on transit for mobility
and accessibility.

The constraints on the fiscal capacity of local transportation agencies mean
that they may have limited capacity to expand service to areas that are under-
served or may be unable to make the changes that public health and neighborhood
activists may have determined are best for their communities.75 There have also
been concerns that the priorities of some local transportation authorities have
favored wealthier suburban communities over poor inner-city neighborhoods.
The Los Angeles Bus Riders Union, for example, successfully sued the Los Ange-
les County Metropolitan Transportation Authority because that agency was
extending rail service into distant whiter suburbs while systematically draining
resources from the bus system that serves predominantly Latino and African
American riders.76 This issue, known as transportation justice, has been raised
by communities across the United States.

Role of Active Transport in Health

Current Centers for Disease Control and Prevention (CDC) guidelines for
physical activity suggest that adults have 5 hours of moderate activity or 2.5
hours of vigorous physical activity each week. Children should have one hour
of physical activity each day.77 In the context of busy lives for both adults and
children, it can be very difficult to meet these minimum standards if physical
activity involves a special trip to the gym or a park. It is much easier to meet
these guidelines if physical activity is incorporated into other daily activities.
Therefore, many public health advocates have been trying to promote more
active modes of transportation to meet these activity needs.78 The fact that many
short trips are made by car represents an opportunity for increasing physical
activity, if the built environment can promote noncar transportation and if the
public can be educated about the value of incorporating physical activity into the
routines of daily living.79 In addition, people who use public transportation walk
more than those who use cars.80
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Bike Safety and Infrastructure

An ongoing concern in the United States is how to best accommodate alternatives
to cars in cities and suburbs. Most U.S. cities have fragmented and minimal
infrastructure for bikes compared to the extensive systems in many European
countries.81 Amsterdam and Copenhagen, for example, have large numbers of
interconnected bike lanes that are heavily used. Some cities, including New York
and Portland, Oregon, are also working to develop bike systems. The lack of
infrastructure may be one reason that fewer people use bicycles in the United
States and why biking is much less safe in this country.82 A priority public health
program in the United States has been to encourage bicyclists to use helmets.
This is consistent with the U.S. emphasis given to individual responsibility for
maintaining health and is a much lower-cost alternative than the community-
level approach of making streets safe for bicyclists. In contrast, few European
bicyclists use helmets, but their head injury rate is a fraction of that in the
United States.83 This highlights the relative effectiveness of bike infrastructure
versus bike helmet strategies, though given the traffic and infrastructure patterns
in the United States, educating the public to wear helmets is essential. These
types of interventions parallel the effort to make automobiles safer. Part of the
effort involves infrastructure improvements (bike lanes, and so on) to reduce
the probability and severity of an accident, and part includes increasing the
survivability of an accident (bike helmets).

A comprehensive bike infrastructure program would include separate lanes
for bicycles that protect them from both moving and parked cars. It would include
special signaling to accommodate bikes at intersections, attention to roads so that
streets are smooth for bikes, and places to safely store bikes while they are not
in use.84 Though some communities have a few locations with bike lockers or
require business to provide showers and other accommodations for bicyclists, for
the most part these types of infrastructure are rare.85

Modifying streets for bike lanes, widespread in Europe, is also fairly uncom-
mon in the United States. There are several reasons for this. In addition to the
fact that there is rarely political pressure to accommodate bikes in transportation
plans, there is a reluctance to implement any program that reduces a street’s
capacity to accommodate cars. Taking away parking or a lane of traffic for bikes
would be very controversial in most communities. Conventional transportation
planners and engineers are often against it and as a result, there are few well-
connected, extensive, and well-maintained bike networks in the United States.

There has also been a philosophical dispute regarding bike lanes among
bike riders. Some bicyclists are very strong advocates of their right to ride in the
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street in traffic, and they fear building bike lanes will force them out of the street.
Others believe that bike lanes are actually less safe than street riding, though the
epidemiological and accident evidence contradicts this. In any case, efforts to
build bike lanes often face opposition from both car advocates and members of
the bicycling community. There is a need to better understand which types of
bike infrastructure lead to the greatest increases in safety and use. Though these
have not been studied in enough detail to make definitive conclusions, it could
be that the greater the separation of bikes from cars, the safer and more used is
the infrastructure.86

Bike-Sharing Programs

One factor that may discourage bicycling in cities is the lack of places to store
them and the high cost of buying and maintaining a bike. In order to address
these issues, some cities have started large-scale public bike-sharing programs.
These have mostly been implemented in Europe in cities including Paris and
Barcelona. They have also been started in Washington, D.C., and Denver. In
general these programs work by having would-be riders sign up in advance,
paying a small annual fee. Then riders can swipe a card at selected locations,
pick up a bike, and travel to a site near their destination where they can return
the bike, swipe their cards, and go on with their day. There were fears that
these programs would not be very successful because of (1) theft and vandalism
of bikes, (2) the prices necessary for the economic stability of the system would
be too high to attract riders, and (3) there was little demand for bicycle riding
in general. Even though there have been problems with theft and vandalism,
these programs appear to be successful and popular.87 When there are enough
destinations around the city so that would-be riders can easily pick up or drop
off a bike, these programs tend to be highly used.88 Though their usage may not
be large enough to have a major impact on mode choice, such services may still
be valuable for communities wishing to increase physical activity, decrease the
amount of automobile traffic, and make an environmental statement.

Walking and Health

The U.S. population has a high rate of sedentary behavior and the number of
people who do not meet CDC guidelines for physical activity is high.89 Walking
can provide an important percentage of overall physical activity and has been
associated with lower risk or lower severity of cardiovascular disease, obesity,
cognitive decline, diabetes, and other health problems.90 The benefits of walking
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can accrue to all segments of the population. One study has even suggested
that walking may assist children with attention deficit hyperactivity disorder
(ADHD).91 But as stressed many times in this book, walking behavior is highly
dependent on the built environment and therefore one way in which public
health workers may address physical inactivity is by making changes to walking
environments.92

Many communities may not be safe for walking. They may lack sidewalks,
place pedestrians too close to high-speed traffic, or present other barriers.93

Intersections are a particularly dangerous place for pedestrians where accidents
caused by cars making turns or proceeding through the intersection may be
serious.94 The elderly and people with disabilities may be at particularly greater
risk. Given the need to encourage walking, these may be priority issues in some
communities.95

Encouraging Children to Walk to School

The shifting of travel behaviors in the United States away from walking and biking
to automobile-only transportation has not been confined to adults commuting to
and from work. Children are much less likely to walk to school than they once
were. A generation ago (1969), approximately 42% of children walked or biked
to school each day; the percentage was down to about 16% in 2001.96 The big
change has been the increase in the numbers of parents driving their children
to school. There are several negative impacts in this mode shift. For one thing,
the area around schools has become greatly congested with traffic as hundreds
of cars converge on a school each morning and afternoon. This also increases
pollution problems and is a potential safety hazard. In addition, walking to and
from school is a major source of physical activity and given that childhood obesity
rates in the United States have significantly increased in the last two decades,
increasing the percentage of children walking to school would be a major policy
to address childhood obesity.97

The decline in children walking to school has several causes. Very important
is safety. Parents feel that their children are at risk for abduction or other safety
problems if they walk to school. Increasing traffic is also an issue. As the number
of cars increases and the numbers of children walking to school decreases, so
does the sense that walking to school is unsafe.98 The increased number of cars
around the school itself may discourage others from walking. Another problem
has been changes in where schools are located. Older schools tend to be located
closer to housing, but changes in state laws have mandated larger school sites,
often forcing the opening of new schools to peripheries that are quite distant
from where children live. In addition, land costs are often lower at these more
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distant locations and this provides another incentive for schools to be located at
peripheral locations.

It response to this decline in the number of children walking to school, several
policy initiatives have been suggested. One is a change in law so that schools are
not forced to move to the edge of towns. This can be accomplished by allowing
school districts to petition for waivers to land requirements or through subsidies
for school construction in high land cost areas. Another program has been to
encourage children to walk to school. Sometimes this takes the form of ‘‘walk
to school days,’’ schoolwide efforts to have parents accompany their children
to school on foot rather than drive them. The idea is that by demonstrating
the feasibility of walking to school more parents will feel comfortable letting
the children walk. Another idea has been ‘‘walking school buses.’’ Under this
program, parents are put in contact with each other so that children can walk
together and fewer numbers of parents are necessary to walk with a given number
of children. Still another initiative involves close scrutiny of the streets around a
school with careful consideration given to places where children are potentially
at risk from traffic. Then schools and parents work with their local government
to make changes at these points in order to reduce traffic risks. The end result is
safer walking enhancements for children.99

FOCUS ON

Portland, Oregon’s Transportation System

Though the oldest, largest cities in the United States have well-developed public
transit, most newer and smaller metropolitan areas tend to have limited transit
options. Many have built light rail systems in the past fifteen years, but in most
parts of urban America, the vast majority of people travel by car. One important
exception is Portland, Oregon, which for an American city of its size has a well-used
network of transit and bicycle infrastructure.

How did this happen? For one thing, Portland has a strong tradition of land
use controls that dates back to the 1970s. Its urban growth boundary is discussed
in Chapter Three. Portland has invested in a light rail system, street cars, and
a commuter rail system. It has been a leader in promoting transit-oriented
development and pushing for increasing densities around transit centers.100

Most important, Portland has decided to build an extensive system of bike
routes including bike lanes and bike boulevards, streets that permit car use but are
designed to prioritize bicycle riding.101 As a result, in Portland the share of bike
commuting to work is the largest in the United States.
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Changing Transportation Choices

In general, studies suggest that people in the southern United States, those
without access to public transportation, households with higher incomes, and
those living in lower-density areas drive more. A major goal of public policy is
to find ways to reduce the amount of driving. Given the range and magnitude
of transportation impacts on health and the environment, planners and health
advocates have developed a number of programs that aim to reduce the use
of cars, promote walking and bicycling, and reduce the dangers to pedestrians
and others. These options are in addition to promoting compact development,
changing land use patterns, building transit, pedestrian, and bike infrastructure,
and so forth. Recall that the effort to make cars safer had two options: reduce the
risk of accidents and reduce the severity of accidents. Many of the pedestrian-
oriented programs and policies discussed here have the goal of reducing the
risk of accidents to pedestrians as a way of making them feel safer. It is almost
impossible to reduce the severity of accidents themselves, so this is the only set of
policy options available for pedestrian travel.

These programs and policies include:

Complete Streets. Begun as a reaction to what appeared to be an overemphasis
on facilitating automobile use rather than all other alternatives in conventional
transportation planning, some advocates have begun to press for what are
called complete streets.102 This is a concept in which streets are designed to
accommodate all potential transportation modes including transit, pedestrians,
bicyclists, and cars. There is no single way in which this goal can be accom-
plished but in general these kinds of street designs include broad sidewalks,
generous pedestrian amenities, medians, corner bulb-outs, extensive signaling,
aids for crossing streets, dedicated lanes for bikes and transit, and other similar
improvements.103 Overall, designing streets to accommodate all users results in
safer streets and more pedestrians and bicyclists, and makes the streets more
usable for people with disabilities.104

Traffic Calming. At one time, street design and neighborhood layouts were
almost exclusively focused on promoting the travel of cars on streets. A negative
side effect of these efforts was that streets were made so efficient that motorists
felt comfortable driving faster. Although this may have been good for car travel,
it had a bad effect on pedestrians and bicyclists because people on foot or on
bikes feel less safe when there are speeding cars on the streets. In response, a
movement has begun to deliberately slow down cars and to make driving less
efficient. These efforts have been collectively called traffic calming.105 Among
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the physical improvements that can be made to slow down traffic and to make
drivers more aware of pedestrians or bicyclists are corner bulb-outs, making the
sidewalk wider at intersections so that the distance to cross the street is reduced
and the sight lines for pedestrians are improved; speed bumps, raised pavement
that results in drivers instinctively reducing their speeds; restoring parking to
streets because studies suggest that drivers slow down when there are parked cars
along a residential street; introducing curves on streets, another physical change
that slows down traffic; narrowing travel lanes or the right-of-way, which can also
pressure motorists to slow down; and other similar transportation improvements
that slow down cars, favor pedestrians, or increase the visibility of pedestrians
and bicyclists.106

Congestion Charges. Discouraging automobile traffic inside urban cores has
been a priority since the 1920s, but few metropolitan areas have been successful
at reducing traffic volumes. In 2003, London, England, implemented a congestion
charge, targeting vehicles entering Central London with a substantial fee. Using
scanning technology that could read license plates as cars pass into the fee
zone, drivers are given a certain amount of time to pay the congestion fee.
Revenues from the fee are to be used to increase transit service into and within
the congestion zone. Despite substantial initial opposition, the fee has appeared
to have met its goals: traffic in central London has been reduced and travel
times across the core have increased without any substantial negative effects on
business inside the congestion zone.107

The success in London has prompted other cities to consider congestion
pricing. New York City proposed a zone to cover lower and midtown Manhattan.
The San Francisco Bay Area is considering allowing single-passenger cars to use
commuter lanes based on their paying a fee that rises and falls based on the level
of traffic in these lanes. The New York City proposal was rejected in the state
legislature because opposition from suburban commuters and urban residents
who resided on the edges of the zone proved too strong. The problems with
implementing congestion pricing are as much political as they are technical.

Pedestrian Zones. In an effort to re-create the benefits of suburban malls in inner
cities, a number of municipalities experimented with banning cars from certain
sections of their urban cores. The idea was to encourage shoppers to stroll along
downtown retail districts. The effects of these efforts were disappointing: for the
most part downtown retail sales continued to decline and merchants complained
about the falloff in foot traffic and the loss of revenue. Today, many critics
believe that these types of zones are at best ineffective and at worst detrimental to
downtown retail districts. A substantial portion of pedestrians drive into central
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districts and the lack of clear sight lines might discourage shoppers. These
types of streets may also heavily disrupt surrounding traffic patterns. Though
these features remain popular in Europe, they have fallen out of fashion in the
United States.

Eliminating One-Way Streets. Traffic engineers, in their effort to speed traffic
in and out of older areas of cities, converted many streets from being two-way
to one-way travel. The goal was to increase mobility in and out of the core. The
effects of these traffic changes are now thought to be detrimental for the very
same reason they were once thought to be successful: they speed up automobile
traffic and allow people to quickly enter and exit an urban center. This may be
good for the drivers, but it is bad for pedestrians and retail activity. Pedestrians
feel threatened by the higher speeds and retail activity declines. Some cities,
including San Jose, California, are now reestablishing two-way streets in their
downtown areas.

Eliminating All Traffic Signs and Controls. Based on the success of traffic
calming, some communities have decided to eliminate all traffic signs and
controls altogether. This might seem to potentially create hazards for cars, bikes,
and pedestrians, but the impact may be the opposite, because when drivers feel
less safe and less sure of how to proceed, they drive more slowly and are more
likely to yield to bikes and pedestrians. The evidence for these types of street
designs is still being evaluated, however.

Roundabouts. Communities once used roundabouts to accommodate rapidly
rising levels of car traffic. Without resorting to signals, roundabouts allow for
a smooth movement of traffic around and through an intersection and they
reduce the speed of cars as well. In the effort to make streets safer for bikes and
pedestrians, some communities have revisited the idea of roundabouts and have
built them in residential neighborhoods.108 Based on preliminary evidence, these
improvements do seem to reduce speeds and may reduce accidents. But there
have been concerns that the design is unfriendly to pedestrians and bicyclists.109

Signal Changes. Crossing busy intersections can be difficult and dangerous and
many pedestrians avoid them. Large streets can be major barriers to walking. To
make the problem worse, many signals are timed to accommodate cars rather
than pedestrians; it can be impossible to cross a street in the time allowed by
the pedestrian time signal, pedestrians may still not be able to cross because cars
will not yield to them, or the signals can be so poorly timed that pedestrians give
up waiting for a light. To encourage walking and make intersections safer for
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pedestrians, some cities have reevaluated their pedestrian signals. At a relatively
low cost, signals can be reprogrammed to provide longer times to cross streets, for
example. Another simple but highly effective idea has been to let pedestrians begin
to walk before cars can proceed through an intersection. Cars are more likely to
yield to pedestrians already in a crosswalk rather than yield to pedestrians about
to leave the curb. Other cities have experimented with allowing simultaneous
four-way crossing of intersections. Some have made crossing lights automatic and
not dependent on someone pushing a button. Retiming lights involves careful
analysis of existing traffic and pedestrian patterns. Another helpful innovation
is to include countdown signals that let pedestrians know how much time they
have left to cross the street.

Eliminating Right-Hand Turn Lanes. One common potential source of conflict
between pedestrians and automobiles is at intersections, and intersections with
right turn lanes pose a particular problem for pedestrians because cars often feel
that these lanes give them the right to turn without stopping and it makes drivers
less likely to watch for pedestrians (a hazard for bicyclists as well). As a response,
some pedestrian advocates have proposed eliminating these types of lanes
altogether. The opposition often comes from motorists and some transportation
engineers who fear that eliminating these lanes will result in decreased traffic
speeds and more congestion. Of course this is one of the very reasons why
pedestrian advocates want these types of lanes in the first place. Eliminating such
lanes or at least requiring cars to make a complete stop (difficult to enforce and
often just as controversial) may reduce some of the risk but would not eliminate
it altogether.

Intersection Safety. Given the dangers posed to pedestrians, improving intersec-
tions might be a priority in many communities. Among the strategies that have
been implemented are timed pedestrian signals, allowing pedestrians to cross
before cars can proceed, curb cuts, bulb-outs, and other similar improvements.110

The goal is to make pedestrians more visible, reduce accidents, and improve
overall safety.

Summary

Transportation is highly related to land use patterns. There has been a shift
from an emphasis on promoting mobility to a concern with access. Most U.S.
residents travel by car, which has led to increased accident rates, air pollution,
and contributions to global climate change. A particular concern is commuting,



 

TRANSPORTATION POLICIES 89

which can create health and social issues for those with what are known as
extreme commutes. Bicycling can be a healthy alternative, but it is important to
consider ways to improve the infrastructure that supports bicycling. Promoting
pedestrian uses can include a variety of measures that aim to increase safety and
help pedestrians feel safe.

Key Terms

Accessibility

Complete streets

Congestion charges

Demand management

Intermodal Surface Transporta-
tion Efficiency Act (ISTEA)

Mobility

Traffic calming

Transit-oriented development

Discussion Questions

1. How do people in the United States travel to and from work?
2. What are some of the factors that govern travel behavior?
3. Who is most at risk for traffic accidents?
4. What is the difference between mobility and accessibility?
5. Why do public health advocates place such great emphasis on promoting

walking?
6. What are some of the problems associated with long commutes?
7. Name ways we can make pedestrians safer.
8. What are the advantages of ‘‘complete streets’’?
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C H A P T E R 5

H E A L T H Y HOU S I N G
AND HOU S I N G

A S S I S T AN C E P ROGRAMS

LEARNINGOBJECTIVES

� Describe how the ‘‘housing problem’’ has been redefined over time.
� Differentiate the federal role in housing from that of state and local governments.
� Discuss the problems associated with mid-twentieth-century public housing.
� Name the major problems associated with housing today.
� List the seven key features of healthy housing.
� Describe Integrated Pest Management.
� Discuss the contribution of homelessness to poor health.
� Explain how displacement and gentrification may affect the health of individuals and

communities.

Let’s talk about where you live. Fortunately, most of us live in places that are
generally safe. And most dwelling units, if they are up to code, have a bathroom
with running water and a functioning toilet, a refrigerator and a place to cook,
and each full room has a window. As we have discussed, all of these standard
features of homes, dorms, and apartments are now required because public
health reformers advocated for their being required in housing. Think of what
it would be like to live in a place without these features. Consider how having
them makes the place where you live healthy.

This chapter begins with an overview of housing policies including both
historical and current practices. It then discusses overall housing quality and
concludes with highlights of some of the special issues that affect certain subpop-
ulations.
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The Housing Problem

People spend the majority of their time indoors, much of that at home, so the
features and quality of their housing can have an important influence on health.
At one time in the United States, the quality of housing for many households was
quite poor, particularly for those with low incomes.1 But in the past two centuries
we have seen a progressive improvement in housing quality brought on by the
general rise in living standards, improved technologies and building practices,
and ever-tightening government regulation. There has also been a change in how
housing problems are characterized. In the early nineteenth century, housing
was seen to be a problem of tenant responsibility—landlords were not held
liable for housing problems even after such extreme events such as when a
staircase collapsed.2 Slowly, legal responsibility for housing quality shifted to
landlords and property owners and the period from the mid-nineteenth century
to the first decades of the twentieth was a time of new laws, codes, and means
of enforcement. After the 1920s, housing quality was reenvisioned to be an
economic problem: poor people could not afford safe and healthy housing.3 This
prompted a number of new initiatives including the public housing programs
of the 1930s to 1970s in addition to the more lasting and much larger-scale
program of mortgage subsidies and assistance to home buyers.

As late as 1950, one-third of housing units in United States lacked indoor
plumbing, full kitchen facilities, or both.4 The quality of the U.S. housing stock
dramatically improved, as evidenced by the American Household Survey, a
biannual portrait of the country’s housing stock funded by U.S. Department of
Housing and Urban Development (HUD) and conducted by the U.S. Census that
provides important information on the state of the country’s housing (Table 5.1).
In 2007, there were approximately 110,000,000 housing units, of which 32%
were rental, 65% were single-family detached homes, and 64% were built before
1980. Approximately 18% of total units had exterior physical problems including
10% with exterior water leakage, about 8% had interior water leakage, and 9%
had blown fuses or circuit breakers. About 8% had no working smoke alarm
and 67% had no carbon monoxide alarm.5 Because by 1970 most housing had
indoor plumbing and full kitchen facilities, the U.S. Census stopped asking about
these features in the decennial census.6 Housing problems are more likely to exist
in units occupied by low-income households, African Americans, and Hispanics.
There continue to be issues with the enforcement of standards, an ongoing
problem of affordability, and a need to address the health problems associated
with conventional suburban development.
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Table 5.1 Occupied Housing Units—Reported Housing Problems

External Building Conditions
Sagging roof 1,888
Missing roofing material 4,640
Hole in roof 1,458
Missing bricks, siding, or other outside wall material 2,323
Sloping outside walls 1,167
Boarded up windows 821
Broken windows 2,984
Bars on windows 3,318
Foundation crumbling or has open crack or hole 2,227

Internal Building Deficiencies
Holes in floors 1,141
Open cracks or holes (interior) 5,517
Broken plaster or peeling paint (interior) 2,378
No electrical wiring 84
Exposed wiring 355
Rooms without electric outlets 1,274
Total occupied units 111,806

Numbers in thousands

Source: American Housing Survey, 2009

There have been changes in housing features over the past several decades.
In general, more housing has been built in the suburbs than in center-cities or in
more heavily built-up areas, potentially indicating increased sprawl. Interestingly,
the average size of a house has substantially increased over the past several decades
even as household size has decreased—or, in other words, smaller households
are occupying larger houses.7 This may have important energy use implications
and contribute to problems of long-term sustainability.8

The Regulatory Framework

The responsibility for housing reflects the complicated multilevel structure of
government in the United States. In general, the federal government has a very
strong role in housing finance programs but a very limited one in the regulation
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and enforcement of housing quality standards at the local level. The overall pat-
tern, on the one hand, is for local governments to be responsible for housing
enforcement because they have been given this authority by state enabling
legislation. On the other hand, local governments tend to have limited resources
to provide financial incentives to promote housing construction, though they may
have some powers and abilities to do so in some places. They can help promote
construction through their zoning authority by increasing the supply of build-
able land or by providing incentives for the development of affordable housing.
Though there may be exceptions, states tend to not be directly involved in the
enforcement of housing quality because they have delegated this authority to local
governments. Many states, however, provide some support for assisted housing.9

Federal Housing Programs

Federal programs to promote housing and homeownership date back to the 1930s
when the desperate state of the construction industry, along with long-standing
concerns regarding tenement conditions, prompted a number of initiatives to
promote homeownership. Most famously, the Federal Housing Administration
(FHA) and other related federal programs did much to improve the housing stock
in the United States since their beginnings during the Great Depression.10 To
qualify for an FHA-approved loan, construction had to meet certain minimum
standards and as this was one of the few sources of mortgage money, developers
built to this standard. Partly as a result of FHA and other similar programs,
almost all the housing built after these programs began is safe and healthy if it
has been properly maintained and the building envelope is secure from leaks.
There may be a problem with lead paint, asbestos, or other legacies of older
building materials used, but buyers and renters of housing can for the most part
safely assume that the broader aspects of this housing are healthy. The mortgage-
support programs also increased the affordability of housing. Collectively they
lowered the monthly cost of owning homes so that many more families could
afford to do so and it was only in the past two decades, in select metropolitan
areas, that housing prices have been consistently higher than most middle-
income households can afford.

But there were also substantial problems with these programs, particularly
in the first several decades of their existence. Most serious was the discriminatory
nature of the initial programs. FHA guidelines were strongly prejudiced against
African American people and the neighborhoods that housed them. For the most
part, FHA-backed mortgages were denied to people of color, to anybody who
wanted to buy a house in a mixed race or African American neighborhood,
or even to people looking to buy houses in neighborhoods that were at risk of
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becoming mixed-race or predominantly African American. The result was an
extremely negative impact on people of color and on inner-city neighborhoods.11

African Americans were unable to become homeowners, or if they did have
the resources to buy a house, they often had to turn to unregulated and often
unscrupulous non-FHA financing mechanisms. This led them to be vulnerable
to lenders offering very high interest rates, or even worse, forced many to use
what was known as contract buying, a system of financing that combined high
interest rates with punishing terms that limited the ability of black homeowners
to build up equity or often left them at risk of losing their homes altogether.
The effects on neighborhoods in inner cities were also very negative. Because
certain neighborhoods were off limits to FHA-backed mortgages, their decline
was almost guaranteed. These so-called redlined neighborhoods, denied access
to capital, saw their housing stock decline because homeowners and investors
could not get the loans they needed to buy, maintain, and upgrade homes
and apartments. By the mid-1960s, when federal legislation finally guaranteed
that all persons had to be allowed to access FHA and other federal housing
programs, many inner-city communities had declined to the extent that they
were the sites of large-scale abandonment and deteriorated housing.12 Even after
the regulatory barriers were eliminated, there have continued to be problems of
access to mortgages and housing.

A related problem resided in the FHA guidelines for what constituted
eligible housing. These guidelines resulted from the assumption that single-family
homes in suburban-like settings were the only appropriate housing type for fami-
lies. The guidelines mandated minimum lot sizes, parking, and single-family uses
that even in the absence of race-based mortgage guidelines made it very difficult
for inner-city properties to qualify for FHA mortgages. Until the guidelines were
broadened several decades later to allow for the financing of multifamily proper-
ties, condominiums, and cooperatives, FHA mortgages were very strongly tilted
towards the financing of suburban homes and away from inner-city housing.13

Public and Publicly Assisted Housing

Given the expense of constructing housing and the difficulty that many low-
income families have in renting housing, there have been almost seventy years of
government efforts in this country to create housing opportunities for low-income
households. In general this takes two forms. Some housing is actually owned by
a branch of government, usually a Local Housing Authority (LHA), established
by state enabling legislation, but often operated by local government. But the
United States also has a long tradition of private ownership of housing specifically
for low-income people. Some of this may be simply market housing that for one
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reason or another can be affordable for persons who have low incomes without
any type of government assistance. In addition, there is what is known as publicly
assisted housing. Private developers, both for profit and nonprofit organizations,
use a variety of government programs that all have the aim of reducing housing
costs for low-income renters. Typically, developing this type of housing involves
an intricate process of putting together the various programs to reduce housing
costs so that the offered rent can be affordable. These programs include direct
development subsidies, loan subsidies, special tax incentives, and rental subsidies.
To a certain extent, this multitude of programs reflects a history of the reluctance
to have government intervene in housing markets and a piecemeal approach to
addressing the problems of housing affordability.14

Public housing, units owned by local housing authorities, also dates back
to the Great Depression. There had been opposition to public financing of low-
income housing. Real estate and building interests opposed the program because
they saw public housing as a rival and a threat to market housing. Others
were philosophically opposed to this expansion of government responsibilities,
believing that the private sector should be the sole provider of housing. Despite
this opposition, in 1937 the United States passed a law that provided for federal
support of local area housing for low-income families. But there was limited
funding for the construction of public housing in the 1930s, so it was not until
the housing act of 1948 that large-scale public housing was funded.15

Today, there are still well over one million units of public housing and the
quality of these developments varies greatly. Some have been recently rebuilt
or have benefited from appropriate long-term maintenance. Others have been
deteriorating for several decades and may be abandoned or at the brink of
abandonment. Congress typically provides an annual appropriation for the
renovation and redevelopment of public housing units, but these funds are only
a small fraction of what is necessary for the full-scale upgrade of the total public
housing stock. Thus local housing authorities and tenants continue to struggle
with the legacies of this underfunded program.

Other Current Housing Programs

Housing affordability remains a major issue because many families do not
have sufficient income to pay the prevailing rents in their communities and,
though the magnitude of housing assistance programs in the United States is
smaller than it once was, there continue to be a range of programs to assist
low-income people. There remains, for example, a substantial program for
building housing for low-income senior citizens. This housing is popular among
communities because it enables many seniors to remain living in their long-term



 

HEALTHY HOUSING AND HOUSING ASSISTANCE PROGRAM 97

neighborhoods. This program has encountered little public opposition because
seniors are seen as nonburdens on government services, senior citizen housing
tends to be inclusive of all races, and the quality of the housing itself has been
generally well maintained. There also continue to be mortgage subsidies and
other programs for private-sector (usually nonprofit) developers of low-income
family housing that allow for lower financing and development costs and, when
combined with other subsidies, can result in quality housing; however, the
demand is much larger than the total number of units available from these
programs. A major program for the redevelopment of existing public housing
family developments is the HOPE VI program that often results in complete
reconstruction or very substantial renovation of developments.16 This program
often results in mixed-income developments, a reduction in the number of units
for low-income families, and the incorporation of what are now seen as health-
promoting designs including orienting buildings and building entrances toward
streets, minimizing the number of units that share entries, reducing densities,
and other features.

The other major program for housing assistance for low-income households
is called the Section 8 rental assistance program.17 It currently provides subsidies
for 2,000,000 households through what are known as vouchers or certificates.18

There are two types of Section 8 rental certificates. One type is dedicated to
specific units. In return for guaranteed rent payments from the LHA over a
certain time period—twenty or thirty years—the owners of these units promise
to only rent to qualified low-income families. If a low-income family moves out,
they are replaced with another qualified household throughout the lifetime of
the Section 8 contract. In the other type of Section 8, the certificate goes to a
family in need. That family then uses the certificate as a voucher that promises
a landlord a certain rent level. The tenants pay a percentage of their income,
usually 30%, toward the rent and the LHA or other administrative agency of
the Section 8 program pays the rest. In general, these programs have been a
success. But one of the greatest problems for both types of Section 8 certificates
has been their limited availability; there are not enough rental certificates to
meet demand. Thus the amount of housing that can be built with Section 8
guarantees is limited. Similarly, there tend to be long waiting lists for Section 8
housing vouchers. Sometimes there can be problems with the rent levels set by
the U.S. Department of Housing and Urban Development on a metropolitan
by metropolitan basis. If the rent level is set too low, landlords will not rent to
tenants with certificates because they can receive more money from private
market tenants. If the rent levels are set too high, other families may be priced
out of the market, exacerbating affordability problems, as well as resulting in too
few families receiving assistance. Given that these rates are set by the federal
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FOCUS ON

Community Development Corporations

One of the major nonpublic providers of housing for low-income households in
the United States are Community Development Corporations. CDCs grew out of
community activism in the 1960s and a dissatisfaction with urban renewal and
top-down planning.21

There are different ways in which CDCs are organized. Many are nonprofit
organizations organized under section 501(c)(3) of the federal tax code. This
allows them to accept grants and charitable donations to support their work and
frees them from many tax liabilities. Some CDCs have for-profit subsidiaries to
operate housing and business projects. Some are chartered by states with specially
mandated boards, others have been created by local boards of trade or groups of
community activists.

Many CDCs have broad goals, including community advocacy, business
development, open space creation, social service programs, as well as housing.
Most of the housing they develop and manage is for low- or moderate-income
families or the elderly. Given the cost of providing housing, these projects take
a considerable amount of public resources and the development process often
consists of a painstaking bringing together and applying for funds from a number
of programs. Funding sources can include federal rental and mortgage subsi-
dies, similar state programs, funds derived from fees on local development, and
charitable contributions.22

government and that market conditions can fluctuate rapidly, it can be difficult
to guarantee that rents are at the right level.

The Section 8 program helps boost health in several ways. Directly, it ensures
that families have safe and healthy housing because there is a requirement that
units be inspected before a Section 8 rental contract is signed and the tenant is
allowed to move in. Therefore, all tenants of the Section 8 housing in the private
market should be in safe and healthy housing—though many of the unit-based
Section 8 developments have had maintenance and quality issues similar to those
that have affected LHA-owned housing.19 Indirectly, Section 8 housing helps
low-income tenants because it reduces the burden of housing costs; tenants with
lower housing costs have more resources available to purchase food, clothing,
and all the other essentials of modern life.

It should be noted that for the most part a far greater amount of resources
are dedicated toward providing assistance to middle- and upper-income home-
owners than there is available for low-income renting families. Federal and state
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mortgage interest deductions on income taxes represent an annual subsidy for
homeownership in the hundreds of billions of dollars.20 In contrast, the total
amount of housing assistance available for low-income families is less than $2
billion per year.

Housing and Health Issues

Though housing in the United States is generally safe and the effort to ensure
that all households have access to kitchen facilities and indoor plumbing has
been long won, there remain a number of problems that can affect housing and
health of residents. These include the following:

Mold. Mold in housing has been associated with asthma and a complex of
symptoms that range from minor respiratory distress to severe systemic reactions.
In general, mold needs a food source such as paper or other organic substance as
well as water to grow; its presence reflects too much moisture in a house.23 There
are several ways moisture can accumulate in sufficient amounts to facilitate the
growth of mold. One major cause is that there can be leaks in the building
envelope, particularly from roofs and around windows. There may be leaking
plumbing, including both supply and waste lines; moisture penetration from the
exterior; or there may be a buildup of moisture from cooking, cleaning, bathing,
and inhabitants that is not adequately ventilated.24 Sometimes mold is difficult
to detect, particularly if it is growing inside walls, behind furniture, or under
carpets. However, mold does not have to be visible to cause health problems.

Removing mold can be expensive and difficult. In addition, the moisture
source that is driving the growth of mold must be addressed or the problem
may recur. This may include sealing leaks in exterior walls where moisture can
enter the building; ventilating interiors; fixing interior plumbing problems; or
addressing other related housing problems. There is little government regulation
of mold, though most building codes say that mold is a violation of standards,
but the federal government does not set mold exposure standards.25 Consumers,
particularly homeowners, are often left on their own to deal with mold as many
homeowner policies specifically exclude payment for mold damages. Tenants
may have rights under local housing codes and laws to require landlords to clean
up mold, but these may not be available to help in all individual circumstances.

Lead. Even though lead was recognized as a toxin as early as Roman times, the
use of lead in household paint was not banned in the United States until 1978.
As a result, much of the United State’s older housing stock is contaminated with
lead and with the phaseout of leaded gasoline, lead paint remains one of the main
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sources of lead poisoning. There is a stark geographic pattern to the distribution
of child lead poisoning cases: they are heavily concentrated in poor and minority
communities with old housing. Newer suburban areas have less pre-1978 housing
and more affluent areas tend to have well-maintained homes that reduce the
risk of lead paint exposure (or have been deleaded over the years). But inner-city
communities with large belts of older housing and many units in various states of
disrepair tend to have the most cases of lead-poisoned children.26

Lead has been associated with a number of health problems, but its most
serious effects are on mental cognition and development in children. The most
problematic lead exposures in housing often occur during a critical time in the
mental development of children from one to three years of age. This is also the
time when children are beginning to explore their environment and often are
crawling and beginning to walk as well as touching everything and putting their
hands in their mouths. Thus the potential for exposure is at a peak at the same
time the potential for cognitive effects is at a maximum. Untreated, exposures
during this age can result in a lifetime of cognitive difficulties.27

The response has been to develop coordinated programs of education,
enforcement, testing, and subsidies.28 The U.S. Environmental Protection Agen-
cy has set standards for lead removal in housing.29 Enforcement includes the
adoption of strict laws that establish landlord liability for ensuring that children
are protected and the careful establishment of procedures that guarantee safe
removal of lead paint.30 Testing is one of the main ways that children who
have been poisoned by lead can be identified and many states mandate periodic
testing of infants, toddlers, and preschoolers so that any children who are found
to have elevated blood lead levels are quickly treated and the lead in their
environment identified and remediated. Enforcement includes follow-up by
local health departments and building departments so that housing is brought
up to code and lead laws complied with.31 Subsidies are necessary because of
the high cost of deleading units; many landlords cannot afford to delead, and
the presence of programs can be used as an incentive to help bring more units
into compliance. Education is necessary so that parents are aware of the need to
have their children tested and landlords understand their responsibilities under
the law. Though there has been a large decline in the number of children with
elevated lead levels (Table 5.2), these rates should be as near to undetectable in
as much of the population as possible and there is still much work to be done.32

One major effort to address childhood lead poisoning on the local level has been
childhood lead coalitions, groups that bring together housing code enforcers,
health providers, tenant advocates, and others to oversee assistance programs,
public education, and other strategies to reduce exposures to lead.33

A related problem is lead in soils around housing. This can be a risk to
children because they play in yards and outdoor soil can be tracked into homes,
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Table 5.2 Percentage of U.S. Children with
Confirmed Elevated Blood Lead Levels

Confirmed EBLLs as % of
Year Children Tested

1997 7.61%
1998 6.50%
1999 5.03%
2000 3.96%
2001 3.03%
2002 2.56%
2003 2.27%
2004 1.76%
2005 1.53%
2006 1.31%
2007 1.00%

Source: CDC

contributing to the burden of indoor lead. It can also be a problem if certain
foods grown in these soils are consumed. The lead can be the result of exterior
paint flaking off buildings or it could be a legacy of lead in gasoline. Solutions can
include removing lead-contaminated soils, covering these soils with clean dirt,
rock, or other barriers, or using phytoremediation or other protective actions.34

Indoor Air Quality. This issue is covered more extensively in Chapter Seven.
Typically the sources of indoor air pollutants are mold, chemical releases from
building materials or interior furnishes, personal consumer products, tobacco
use, or sources outside the home. The health effects of indoor air quality depend
on the particular toxicants involved and the sensitivity of the residents inside
the home. In general, there is little outside regulation of housing air quality and
residents have few resources they can use to identify and remedy these problems.
The solution tends to include avoiding problematic materials, guarding against
leaks, and ensuring proper ventilation inside units.

Fires. The CDC reports that fires are a leading cause of injury and deaths. In
the United States in 2008, there were over 400,000 residential fires resulting
in more than 13,500 injuries and 2,700 deaths (not including firefighters).35

Smoking was the leading cause of fire-related fatalities, and cooking was the
leading cause of fires overall. Children and the elderly are at greater risk of fire
injuries and deaths, and African American, Native Americans, rural residents,
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persons in substandard units, and low-income households have a greater risk
of fires.36

Education and code enforcement are the major ways to address fires and
the risk of fire-related injuries and deaths. Education centers on informing the
public about the causes and prevention of fires, the importance of a plan to
evacuate in case of a fire, and the proper use and maintenance of smoke detectors.
Code-enforcement measures can include ensuring that smoke detectors are
properly installed and operational and inspecting wiring and heating systems.37

The well-known national program of using the resetting of clocks for daylight
savings in spring and fall as a reminder to check the functioning of smoke
detectors is an example of an effective public health campaign.38

There has been a movement to mandate the use of sprinklers in residential
construction.39 These have already been required in most high rises, offices,
and in many multi-unit residential buildings where their strong contribution to
reducing deaths, injuries, and damages caused by fires has been well documented.
Residential sprinklering has been opposed by builders who fear it may raise costs
and by some property owners who fear it may be a maintenance problem.
However, sprinklering can also reduce insurance premiums.

Household Injuries. Homes are a major location of injuries, with the young and
the elderly are most at risk.40 Injuries include falls, drownings, poisonings, and
burns. Falls are a major life threat to the elderly, who can end up hospitalized or
at increased risk of medical complications from falls.41 Children are at risk from
drownings and poisonings. The key to injuries is prevention, which may include
ensuring that railings and other protective items are well maintained, close
supervision of children and persons with impairments that may place them at
increased risk of injuries, and the proper storage of toxic household chemicals.42

Proper lighting may help prevent injuries. Another important action is the identi-
fication and remediation of potential safety problems.43

Attributes of Healthy Housing

In general, there is a developing consensus as to what constitutes healthy housing
that includes factors inside homes and in features of the surrounding community.
Healthy and safe housing should mean that units are without substantive
housing quality issues and that the housing itself should be in neighborhoods
with nonautomobile access to amenities such as parks, schools, grocery stores,
medical care, and other features that promote health.44 Housing should be close
to employment so as to reduce the need for long commutes, yet distant from
factories, highways, or other sources of pollution. Communities should have good
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pedestrian, bicycle, and mass transit infrastructure, access to clean water, and
well-functioning waste disposal systems. In addition, there should be a variety
of housing types that are appropriate for households of different incomes and
persons of all ages.45 The overall ability of housing to meet these goals varies
widely from place to place.

Codes and Housing Regulation

In general, the responsibility for the enforcement of housing laws and regulations
is given to local government, usually the municipal or county building or
code enforcement department. The codes themselves are typically not the
product of state or local government, but have been developed by large-scale,
independent, nonprofit organizations such as the International Code Council,
the International Building Code, Underwriters Laboratory, and the National
Fire Protection Association.46 These organizations have extensive engineering
and research departments and have the ability to investigate accidents, fires,
emerging health and environmental issues, and other problems that might be
affecting housing quality, health, and safety. They can use this information to
produce modifications of their codes as necessary.47 Note that these organiza-
tions tend to use engineering evidence, not epidemiological studies, to test and
modify their codes. States typically adopt these codes as a whole, though they
may include some modifications, because they lack the engineering and other
expertise necessary to produce these codes and keep them up to date. The
individual codes can be thousands of pages long and may include everything
from definitions of what is safe egress to electrical safety to what are acceptable
plumbing fixtures. Local governments and builders tend to like these codes
because by complying with the code they can reduce their liability in the case
that something goes wrong; in addition, the use of the code allows for uniformity
of building practices across the United States, easing training, compliance, and
enforcement.48

This uniformity of codes, along with the standardization of building materials,
may have contributed to a decrease in building costs. Individual building materials
such as door frames, plumbing fixtures, and other items are standardized and
thus can be manufactured in large volumes, making building materials more
affordable. This standardization and the resultant lowering of costs had been a
dream of architects and urban visionaries since the 1920s.

Housing Code Enforcement

Despite the general improvement in housing quality, there are still many units
that are not in compliance with current standards, particularly in lower-income
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areas. Thus there is an ongoing need to enforce housing regulations. Creating
the right enforcement program is not always easy, however. Overly zealous
enforcement of housing codes can result in backlash from property owners,
which cities often want to avoid. In addition, rigorous enforcement that results
in tenants being evicted or displaced is also undesirable. There have also been
concerns that enforcement has not always been carried out in ways that really get
to the root problems in housing, perhaps focusing so much on details that it may
miss overall problems with housing quality. In response, organizations such as
the National Center for Healthy Housing (NCHH) have developed new criteria
for enforcing housing quality. NCHH has proposed enforcement and inspection
methodology that focuses on the seven features that together help ensure that
housing is healthy.49 These are:

Dry. As described earlier, moisture can result in deterioration of finishes and
structures and it is a prime factor in the development of mold. Hence careful
attention to roofs and windows, repairing outside surfaces, painting, and other
potential sources of outdoor moisture penetration should be a major priority.
Vapor barriers to prevent outdoor moisture in the air from entering buildings
and the careful engineering of building systems can help keep housing safe.
Indoors, plumbing should be free of leaks and there should not be overly high
moisture content in indoor air.

Clean. Not only is the overall level of cleanliness a potential indicator of housing
quality, dirt and left-out food can promote pest contamination or be a factor in
injuries.

Ventilated. The proper rate of exchange between indoor and outdoor air can
be extremely important. Too much air exchange can lead to high energy costs
and may be an indication that the building envelope is unsecured and at risk
for moisture penetration. Too little air exchange can result in the buildup of
moisture or the concentration of toxics in indoor air.

Pest-Free. Insects and rodents are a major problem in many homes. In addition
to posing serious quality-of-life issues, they can exacerbate asthma and other
respiratory problems.

Safe. Given the problems posed by injuries and fires, the safety of housing must
be a major priority. Thus special attention should be focused on potential safety
problems including the presence and proper operation of safety features, the
identification of factors that may pose fire, electrical, or other types of injuries,
and the quick remedy of any identified problems.
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Contaminant-Free. Many household use and store a variety of chemicals that can
have important health effects. Cleaning products, pesticides, building materials,
and other products can pose poisoning or indoor air problems. Off-gassing from
building materials may be a problem. Safer alternatives are often available and
can assist in reducing the amount of chlorinated hydrocarbons (CFC), polycyclic
aromatic hydrocarbons (PAHs), and other potentially problematic chemicals.
The key may be to educate the public about the potential health problems of
these products; their proper use, storage, and disposal, and the use and availability
of alternatives.

Maintained. Keeping housing safe is highly dependent on the proper main-
tenance of building envelopes, systems, and interiors. Improper maintenance
can result in the deterioration of housing quality and contribute to many of
the problems highlighted throughout this chapter. Maintenance needs to be a
priority of both property owners and tenants.

By focusing on these factors, inspectors can help ensure that housing is healthy
and also avoid some of the problems associated with overzealous enforcement
of the highly detailed housing code. Another proposed solution to improve
the quality of housing code enforcement is to have professional certification of
housing inspectors. Currently, there is no national adopted set of qualifications
for being a housing inspector and the quality and expertise of these inspectors
may vary greatly from place to place. As a remedy, housing advocates have
proposed a national certification program whereby would-be inspectors would
receive certification after completing a training course and successfully passing
an exam. This has been a slow process to implement due to resistance on the local
level but ultimately it may well help improve housing quality across the country.

Community Legal Advocacy

There is an important connection between housing quality and health, and many
of these issues first come to the attention of health personnel when children or
other residents visit emergency rooms because of asthma exacerbations, injuries,
or other housing-related health problems. The traditional response has been to
address the individual health conditions by treating the medical problem that is
presented. But several inner-city hospitals have developed an advocacy program
that works to solve the underlying housing problem that has led to the medical
emergency. This can include working with code enforcement departments, filing
injunctions and other legal actions, or working to secure adequate housing
services for low-income families.50 The overall goal of these programs is to
provide primary prevention and keep the family safe so that further medical
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emergencies do not happen. These programs can be expensive and may require
employing advocates in emergency rooms and clinics. Funding may be difficult,
but the positive results may be great.

Integrated Pest Management

The potential health and quality-of-life impacts brought on by cockroaches, rats,
and other pests have resulted in a wide range of efforts to address pest infestations.
The problem is that some of these efforts may cause health problems themselves.
The very chemicals used to kill roaches, for example, may pose neurological,
respiratory, and other health risks. In other words, households may be at risk if
they have a pest infestation and may be at risk if they take certain actions to address
these infestations.51 Given past uses and current practices regarding chemicals
to address pest infestations, it is not surprising that many housing units are
contaminated with pesticides of varying potencies and with a range of potential
health effects. For example, surveys of public housing in Boston demonstrated
that there are a large number of pesticide residues in units, including pesticides
that have been banned for a number of years because of health and environmental
concerns. It is not known if these residues are the result of current use or are a
legacy of past use, but given the number of children who live in such housing,
the results were of concern to tenants and the housing authority.52

A response to these kinds of problems has been the growing use of what
is known as Integrated Pest Management (IPM). In general, the features
of an effective IPM program include extra-careful cleaning, the control of food
sources, the elimination of access points, and the selective use of pesticides.
Cleaning routines should include the use of vacuum cleaners that have high-
efficiency particulate arresting (HEPA) filters, which have the ability to pick up
both particles and other pest residues, the use of special soaps that can eliminate
some of the chemical aspects of pest contamination, and routine follow-up to
keeping units clean. There must be absolute control of potential food sources
because even the remains of a single meal can reinforce a pest infestation. Thus all
food must be kept in secure containers and every surface wiped down after every
meal. Limiting access points for pests includes identifying leaks that might serve
as water sources for pests and plugging holes under doors, around plumbing,
and between floors and apartments. Pesticides can be used, but only specially
approved pesticides should be applied, sprays and aerosols should be avoided,
and whenever possible, pesticides should be applied as gels or other types of
products that do not get released into the general household environment.

In all of these practices, is critical that the occupants and managers of housing
be involved and engaged. For a single-family home this means every member
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of the family must understand the goals and principles of IPM and participate
in the day-to-day practices that help keep housing pest free. In multifamily
housing, there must be extensive education of tenants and maintenance staff,
which can take time and money.53 In both cases, there is a need to ensure that
best practices continue to be followed indefinitely. If proper long-term practices
are not maintained, an infestation may recur.

Abandoned Properties

A growing issue in many communities is that the housing downturn that began
in 2006 has resulted in large numbers of abandoned houses. This is not a new
problem in some areas. As populations declined in many center-city neighbor-
hoods from the 1950s onwards, the absolute number of households also declined
and properties were abandoned.54 Making the problem worse, many of these
properties had fallen behind in paying property taxes and the owners were difficult
to locate, making enforcement actions difficult to accomplish. Abandoned houses
can be a major blight in a neighborhood because they attract crime, depress
property values of occupied homes around them, deteriorate and become
structurally unsafe, and become prime targets for arson.

In response, many cities move to demolish these homes as quickly as possible,
but this also poses a number of problems. First of all, the procedures governing
local governments’ taking ownership of abandoned properties is a legal process
that can take years to complete. The process for condemning and demolishing
houses can also be lengthy and throughout these processes, the buildings pose
hazards to their surroundings. In addition, demolition can release asbestos and
lead into the environment; some cities have developed special programs to
reduce the environmental impacts of demolition.55 Further complicating the
management of abandoned properties, the problems with do not end with
demolition. The resulting vacant land may become overgrown, attract criminal
activity, may make neighbors feel reluctant to walk on these streets, become sites
for illegal dumping, or otherwise be a detriment to the community at large.

In some cities that have suffered from extensive population loss, abandoned
properties, and now vacant land, there have been proposals to consolidate this
cleared land, which collectively can be substantial. This situation has led to
what is known as the shrinking city movement, which in places such as
Detroit and Youngstown, Ohio, has proposed returning land to agricultural
or natural uses. But abandonment usually happens property by property with
residents continuing to live around these eyesores rather than resulting in entire
blocks emptying out. This may mean that other, existing residents would have
to be bought out and relocated, a difficult and expensive process. There are
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also concerns about the social justice implications of such programs because
these may end up causing forced evictions and may disproportionately affect
low-income and minority households.56 So there is controversy as to what to do
with the residents of those neighborhoods that had been selected to be cleared.
Fortunately most cities do not have to make these tragic choices.

Abandonment has begun to occur in distant suburbs as a result of the housing
crisis that began in 2007. Unlike center-city governments, which often have
professional and experienced housing departments that know how to manage
these properties, many of these abandoned homes are in peripheral locations
that have weak or inexperienced local government. These abandoned homes
may experience many of the health and safety issues associated with inner-city
abandoned properties but may also have problems with abandoned swimming
pools and other potential sources of disease and health problems. Again, there
may be the issue that many of these properties will never have the potential to
be reoccupied and thus local governments may be confronted with the problem
of how to manage and dispose of these properties. This is an issue that may
dominate exurban housing policies for the next ten years.

FOCUS ON

Housing for Special Needs Populations

Though in general, housing in the United States is healthy, there are many people
who because of disabilities, development issues, substance abuse problems, family
status, and so on cannot live in the general housing stock but require special types
of housing.

The type of housing depends on the needs of the individuals.57 Some can
live on their own, but they may require special adaptations to meet the needs
posed by sensory or mobility impairments. Others may best be housed in group
quarters where they can live in a situation that gives them structure as well as
personal privacy. Still others may need highly supervised situations. Decades ago,
many people with special needs were simply institutionalized, but since the 1970s
there is a recognition that these institutions were often dehumanizing, expensive,
and subject to abuses.

Two of the major problems that people with special needs face is discrimina-
tion and barriers in the built environment.58 Some landlords may not rent to them;
other housing may simply not be appropriate. The goals of housing for people
with special needs is to allow individuals to live as independently as possible and
to recognize that everyone should be treated with respect and dignity.
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Homelessness

The United States has a significant homeless problem. The estimates of the
number of homeless people in this country vary but could be over 600,000.59 A
1994 study found that 14% of the U.S. population had experienced homelessness
at some point in life.60 One issue is that it is very difficult to count the homeless
because the population is larger than the number of people who are in shelters;
it includes people who are living in temporary and transitory conditions such
as moving in with family members or friends when their own housing was lost,
those who are living on the streets and are beyond contact with service providers,
and others.61 There are groups who are at more risk for homelessness, including
low-income households, people who have just been released from institutions or
have aged out of programs for children, people who are unemployed, the elderly,
and those with mental illnesses.62

There are many causes of homelessness. Very important is affordability and
the lack of enough housing assistance programs to reach all the people who might
be in need. Given the high cost of housing in many parts of this country, it may
be difficult for even some employed people to afford prevailing market rents in
certain areas. In other situations, households may be able to afford the rent but
they may not have sufficient resources to pay realtor fees, security deposits, and
other costs associated with renting an apartment.63 Some people may not qualify
for housing assistance and others may have special needs beyond the ability of
service providers to meet.

Homelessness can have serious consequences for health and well-being.
Among children it may contribute to problems with asthma, behavioral and
development issues, and may have a negative impact on school performance.
Being homeless can make it very difficult for individuals to cope with chronic
diseases such as HIV, high blood pressure, diabetes, and other problems that
need detailed and frequent treatment.64 Homelessness has been associated with
tuberculosis and an increased risk of mortality,65 and can exacerbate mental
health problems because of the stresses associated with it. The stress could also
make it difficult to keep other diseases under control.

Addressing homelessness requires a comprehensive set of programs that ide-
ally should work on prevention and on providing safe and effective interventions
should homelessness occur. For many reasons, shelters might not be the best way
to address homelessness. Shelters can be dangerous for some homeless people,
may create new stresses, or may have inflexible rules that make it difficult for
some people to acquire the economic resources to find housing. Traditionally,
service providers worked to address underlying mental health or substance abuse
problems prior to addressing the issue of homelessness. An alternative approach
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has been to work first on the housing problem and then provide the services
necessary to address underlying problems.66

Displacement and Gentrification

In a sense, the amount of housing and other activities in a given urban area is
fixed. New development can occur but it is often time-consuming, expensive,
at the periphery, or otherwise not available or accessible to much of the urban
population, particularly those who are poor or lack the resources to compete
with others for this limited space. This situation has led to the idea that cities are
contested space where different groups compete for communities and neighbor-
hoods; others have proposed that in an ethical city, there is a ‘‘right to the city’’
and that all groups must be accounted for and housing should accommodate
households of all incomes.67

A consequence of the scarce resource of housing and neighborhoods is that
many cities have seen large-scale displacement of people over time. Between 1950
and 1970 this was often the result of intentional government programs that aimed
to demolish housing for low-income people and eliminate African American
neighborhoods. Since the 1970s, and perhaps earlier in some places, there has
been a phenomenon that is called gentrification. This is a process by which higher-
income individuals and households supplant lower-income households in a given
community. Often, there was a race component to gentrification where an influx
of more affluent white residents leads to lower-income nonwhite residents having
to move out because they can no longer afford to live in the neighborhood.68

Gentrification is a global phenomenon and has been extensively studied in
places such as London and has been identified as a process affecting many
U.S. cities, including Boston, San Francisco, and New York City. Gentrification
can happen slowly and be a process that takes decades to complete or can be
fairly rapid, with a neighborhood changing substantially after only one or two
years.69

The causes of gentrification may be related to issues such as globalization,
other economic changes such as the movement from manufacturing to services,
increasing income inequality, or might reflect changes in attitudes toward urban
living or the rights of the urban poor.70 There may be corporate support for
neighborhood change and in many cases, government policy and subsidies are
directed to encourage gentrification.71

As early as the 1960s, there was a growing recognition of the health conse-
quences of clearing entire neighborhoods and dislocating entire populations.
Sociologists and psychologists compared the process to grief and documented the
physical and mental anguish of those who have been displaced.72 Furthermore,
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community psychologist Mindy Fullilove has noted that large-scale displacement
caused by urban renewal resulted in entire communities collectively suffering
from dislocation in a term that Fullilove called ‘‘rootshock.’’73 Deborah and
Roderick Wallace have observed how displacement in the South Bronx, a
process that was in part the consequence of government policy that deliberately
withheld services to this low-income community, helped foster the spread of HIV
infections from the early center in the Bronx to African American communities
throughout Brooklyn and Queens.74 Gentrification may also have a negative
impact on social capital.75 The full health effects of gentrification are not yet
identified, in part because there is much study yet to be done.

Preventing dislocation and gentrification may not be easy. Although
large-scale government programs, such as urban renewal, that removed millions
of people from their homes are no longer in existence, the total demolition of
public housing developments that have hundreds or more units continues.76 The
large-scale movement of people caused by gentrification is a problem in many
areas. Preventing gentrification might be more effective than trying to address
the problems caused by it; some of the programs that have sought to stabilize
communities have included the building of affordable housing, organizing
community institutions to own land and buildings, homeowner or renter
assistance programs, and other community-based projects.77 Unfortunately,
these necessary programs are expensive and there may not be sufficient funds
to pay for some of them.

Segregation and Housing

As noted in many parts of this book, residential racial segregation, particularly
of African Americans, is a large problem in the United States.78 Some of the
issues associated with the built environment and segregation are covered in other
chapters. For example, the contribution of segregation to unequal exposures
to the factory pollution and hazardous waste is covered in Chapter Thirteen,
Environmental Justice, and the contributions of segregation to health problems
such as infant mortality are discussed in Chapter Ten, Vulnerable Populations.
The role of segregation in influencing housing quality is discussed here.

The great migration of African Americans from the rural South to urban
areas from California to the Northeast began during World War I and ended
around 1970.79 This was also a time of very high levels of discrimination in
housing markets.80 Thus, at a time when the population was growing rapidly in
many communities, African Americans were specifically excluded from many,
if not most, parts of many recipient metropolitan areas.81 Part of the results of
segregation has been that African Americans have tended to live in the worst
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housing in a community, often pay a disproportionate amount of their incomes on
rent, overpay to buy housing, and do not benefit from the wealth-producing effects
of homeownership that many other segments of the U.S. population receive.82

The legacy of this nearly hundred years of housing segregation may be one reason
why in 2010 African Americans were more likely to live in substandard housing.83

As sociologist Bunyan Bryant and others have pointed out, in a sense African
Americans have been forced to live in an ecosystem that includes housing that is
often contaminated with lead.84 Their housing often has mold and other problems
that exacerbate asthma, they are at increased risk for injuries associated with
housing, and they are more likely exposed to the mental health issues associated
with poor housing.85 As discussed elsewhere in this book, African American
communities are more likely to lack parks, supermarkets, hospitals, and other
features of the built environment that are protective of health. They are likely
to be communities that are affected by pollution, unwanted land uses, or other
factors that may harm health.86

Addressing segregation is not easy. Enforcement of fair housing laws is
essential and addressing both overt and covert discrimination is very impor-
tant.87 Programs that target housing quality and neighborhood environmental
issues are essential if the problems associated with segregation are to be mitigated.

Affordability

As early as 1919, Edith Elmer Wood pointed out that central to the housing
problem in United States was affordability and the lack of economic resources
to purchase adequate housing.88 As noted elsewhere, particularly in Chapter
Nine on food accessibility, housing affordability can be a major problem for
many households, and households that are paying too high a percentage of their
incomes for rent or other housing costs are more likely to have problems with
food insecurity, and may be at risk for other difficulties as well.89 Addressing
affordability may be important if these issues are to be mitigated.

As noted above, there are approximately 3,000,000 housing units subsidized
by federal and state government to be more affordable by the poor. There are
approximately 9,000,000 families who were below the official federal poverty
line in 2009.90 Thus many of the poor do not receive any housing assistance.
Addressing affordability, which will enable focusing on homelessness, food
insecurity, and other associated problems, may require additional resources.

Mental Health and Housing

There are a number of ways that housing may affect mental health.91 These
may include the stresses that are associated with overcrowding and poor-quality
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housing, the need for housing to accommodate persons with special needs, the
effects that living in poor-quality neighborhoods with limited access to services
may have on mental health, and the contribution of good-quality housing to
overall well-being that manifests itself in better mental health.92 These issues
may indicate that one way to improve the mental health of individuals and
communities would be to address housing issues. These issues are further
discussed in Chapter Eleven, which discusses mental health.

Summary

Over time, housing has been redefined from being a problem of enforcement
to one of affordability. There are a variety of public programs and government
responsibilities for housing that include production, subsidies, and code enforce-
ment. In general, maintaining healthy housing includes keeping it dry, pest free,
and safe, along with other basic health promoting attributes. In addition, there
are problems with past legacies of asbestos and lead paint. Many current housing
problems that affect specific vulnerable groups include the effects of homelessness
on low-income and handicapped individuals, displacement of longtime residents
through gentrification, and the special vulnerabilities of people with mental
health issues.

Key Terms

Integrated Pest Management (IPM)

Shrinking city movement

Discussion Questions

1. Describe the various ways the ‘‘housing problem’’ has been defined.
2. In general, what is the difference between federal and state/local government

involvement with housing?
3. How might Section 8 and other housing voucher programs help make housing

safer?
4. Name the main problems associated with housing quality in the United

States.
5. Why is lead in housing a problem?
6. What are some of the policies to reduce lead exposures?
7. What are the advantages of national housing codes?
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8. What is Integrated Pest Management?
9. How might abandoned housing affect health?

For More Information

Alliance for Healthy Homes. www.afhh.org.
Healthy House Institute. www.healthyhouseinstitute.com.
Healthy Housing Coalition (formally the National Center for Lead Safe Housing). www

.leadsafehousing.org.
National Center for Environmental Health—Centers for Disease Control and Preven-

tion. Healthy housing reference manual. www.cdc.gov/nceh/publications/books/housing/
housing.htm.

National Center for Healthy Housing. www.nchh.org.



 

C H A P T E R 6

I N F R A S T RU C T U R E AND
NA TURA L D I S A S T E R S

LEARNINGOBJECTIVES

� Describe the role of advance planning in addressing public health needs during a
natural disaster.

� List the ways a hurricane can harm lives and property.
� Identify the potential health effects associated with flooding.
� Explain the role of building codes in preventing injuries and deaths from earthquakes.
� Describe the role of social isolation in vulnerability to extreme temperature events.
� Name some of the barriers to Brownfields redevelopment.
� Describe the role of maintenance in securing the protective features of infrastructure.
� Identify ways in which parks and playgrounds might promote health.

The news media often has stories about natural disasters: floods, hurricanes,
earthquakes, heat waves, and so on. If a crisis were to strike in your community,
how might your home or neighborhood be affected? Who in your community
might be most at risk? Let’s think about the large- and small-scale features of
the built environment that keep you safe. In some areas, there are dams and
levees. Less obvious, but more ubiquitous, are safety plans, first responders, and
other ways that society is organized to meet the challenges of natural disasters.
Consider how these contribute to your health and safety.

Though many people would like to think that those of us living in this most
modern and wealthy society are immune to the effects of natural disasters, events
in the past several decades have continued to highlight the vulnerability of people
to natural disasters even in those countries that consider themselves to be the most
advanced. In the United States, there have been the repeated disasters caused
by hurricanes, most notably Hurricane Andrew in 1992 and Hurricane Katrina
in 2005. In addition, portions of the United States are highly vulnerable to
earthquakes, with the 1989 Loma Prieta earthquake responsible for 63 deaths
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FIGURE 6.1 Annual Number of Declared Disasters

1953
0

90

80

70

60

50

40

30

20

10

1960 1967 1974 1981 1988 1995 2002 2009

Source: FEMA

and billions of dollars in damages, including the failure of a freeway in Oakland,
California. More subtle, but perhaps just as deadly, are extreme weather events,
which have killed thousands in the United States and Europe in the past fifteen
years. (See Figure 6.1.) While these deaths are perhaps not as dramatic as those
caused by earthquakes and hurricanes, collectively they are responsible for many
more deaths.

But infrastructure is not just a factor in preventing mortality; well-built
and well-maintained infrastructure can be central in the promotion of health.
Much of this health-affirming infrastructure is discussed elsewhere in this book,
for example, the role of sidewalks in promoting health is presented in Chapter
Four and the ability of well-designed communities to promote physical activity
is addressed in the Chapter Three. But there are other issues associated with
infrastructure and this chapter will begin with a discussion of hurricanes and
other types of natural disasters, then move on to a presentation on infrastructure,
and conclude with an outline of how parks and playgrounds affect health.

Natural Disasters: An Introduction

A major theme in a discussion of natural disasters and health is that even though
the exact timing of many of these events cannot be predicted, their effects can
be anticipated, protective measures adopted, responses planned, and deaths
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and injuries prevented. There is no inevitability about the deadliness of natu-
ral disasters.

Hurricanes

Even before Katrina, the destructive power of hurricanes was well known and
the history of the United States contains examples of very destructive hurricanes,
including the one that struck Galveston, Texas, in 1900 and the New England
hurricane of 1938. The former killed over 6,000 people; the latter, over 700. Hur-
ricanes kill and destroy property in several ways. There is the wind, which can tear
off roofs, cause buildings to disintegrate, or propel objects into people or buildings.
There is the flooding that results from the heavy rains that often accompany hur-
ricanes, and these floods can cause rivers to overflow their banks or flood streets.
In addition, these rains and floods can overwhelm storm sewers. But the most
dangerous aspect of a hurricane and the feature that is most deadly is the storm

surge, the rise in coastal waters that can exceed 10–15 feet in height, drive vast
amounts of water far inland, and result in high-powered waves smashing into
buildings and submerged coastal properties.1 It was the storm surge that was
responsible for the destruction of Galveston and it was a storm surge pushing
through the canal system in New Orleans that caused the flooding in that city.

The failure of local, state, and federal government before, during, and after
Hurricane Katrina highlights the role of infrastructure and advanced planning in
the protection of lives and property. Hurricane Katrina also demonstrated who
is most vulnerable during a natural disaster and how these vulnerabilities are not
randomly distributed across the population; Katrina starkly showed how disasters
reinforce existing vulnerabilities in a society. It was the very poor, the elderly,
the nonwhite, and those with other preexisting social and health vulnerabilities
who were most at risk of losing their lives and their homes. Katrina also exposed
how these vulnerabilities must be anticipated and addressed in advance of the
disaster itself.2

Although many aspects of Hurricane Katrina remain controversial, several
lessons from the destruction in New Orleans have become clear. First of all, the
very vulnerability of certain geographic areas can be highly anticipated. It was
known for decades, if not longer, that the special geographic location of New
Orleans placed it at risk to hurricanes. Much of the city is below sea level and
the whole area is sinking even as sea levels are rising. Thus, with each passing
year, the danger to the city was increasing. Much of its protective infrastructure of
levees, pumps, and drainage canals was poorly engineered and badly maintained.
Worse, some of the local infrastructure served to increase the vulnerability of
the city rather than decrease it. For example, the Mississippi River Gulf Outlet
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(MRGO) has been credited with funneling in the storm surge that caused multiple
failures along its length.3 All these failures had been anticipated or predicted,
but over the years little had been done to prepare for the inevitable hurricane.
Instead of working to protect the city, there was inertia at all levels.

It was the inability of government to function during the crisis that captured
much of the media attention immediately after the hurricane. Evacuations were
delayed, hospitals and temporary shelters overwhelmed, and rescue efforts idled
while flood waters rose. But again, it was during the planning period before the
hurricane struck where many of the failures began. Which layer of government
was ultimately responsible for these failures is controversial and beyond the
scope of this book. However, some of the broader lessons of these failures include
the following:

Inadequate Evacuation Plans. The standard response to an imminent hurri-
cane is to order the evacuation of people from coastal and at-risk areas. In New
Orleans, these plans did not anticipate the problems of evacuating very poor,
isolated people situated in the most low-lying areas in the city. Many of these
people did not have access to cars and could not respond to an evacuation order
that did not include assistance to get them out. Many of those who could have left
chose to stay because they feared that leaving would place their properties at risk
from looting and vandalism, or they feared leaving because they had no place to
go and no money to provide for necessities during the evacuation.4 Then there
were those who were in such frail health that they could not move themselves, so
any evacuation of these people would have had to be carefully planned. For all
these groups, the proper response of government should have been to identify in
advance who would be most at risk during an evacuation, develop a plan to get
these people out safely, preassign responsibilities to specific individuals to carry
out evacuations, monitor the evacuation while it was going on, anticipate the
needs of vulnerable peoples while they are evacuated, and finally, plan for an
evaluation so that the response to the next disaster will be improved.5

Inadequate Protective Infrastructure. The failure of New Orleans’s protective
levee system was obvious, but less well known and just as problematic was the
failure to protect the surrounding wetlands that could have served to blunt some
of the impacts of the storm. Development and erosion have caused thousands of
square miles of marsh and low-lying land in the Mississippi Delta to disappear. If
these lands had been maintained they would have provided space for the storm
surge to dissipate or at least lose some of its force. But in their absence the full
force of the storm could move closer to the city. An important lesson in this
failure is that the preservation of natural areas, particularly critical environments
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FOCUS ON

The San Francisco Bay Delta

The region where the Sacramento and San Joaquin Rivers enter San Francisco Bay
is illustrative of many of the problems with infrastructure in the United States. At
one time, the delta was subject to large-scale seasonal flooding by winter rains and
by spring snow melt from most of interior central California. This was probably a
very productive ecosystem that supported migrating flocks of birds and provided
breeding grounds for aquatic life.8

But over the past 150 years, substantial changes both in the delta itself and
throughout its watershed have created problems. Many of the major tributaries to
the two main rivers have been dammed to control flooding, create hydropower,
and supply water for agriculture and large urban populations in both northern and
southern parts of the state. Levees were constructed in the delta itself to create
farmland. Major highways cross through the delta and the large metropolitan
areas of San Francisco, Oakland, Sacramento, and Stockton border on this fragile
area. Water from north valley dams is channeled through the delta on its way to
provide water in southern metropolitan areas. The area has been fundamentally
altered from how it looked 150 years ago.

One issue confronting the delta region is the potential of a catastrophic
failure in its levee system: As the levee system slowly deteriorates, rising sea level
has resulted in much of the dry land of the delta being below sea level.9 One
failed in 2004. Another issue is that the delta is home to endangered species.
Continued demand for water for agriculture and consumers, along with a series of
droughts in the past ten years, has reduced inflows of fresh water, harming water
quality, harming endangered species, and possibly threatening the viability of the
transport of water through the delta.

Fixing the problems of the delta has not been easy. First, there is a lack of
consensus on how to meet the conflicting demands of water users, residents (the
delta is a major source of tourism and recreation revenues), and environmentalists.
Second, there is a problem of paying for improvements, which could potentially
cost billions of dollars.

such as coastal wetlands, is vital for the protection of communities.6 It is not
a luxury, but must be funded so as to be effective. A corollary lesson is that
although building and maintaining an effective infrastructure is very expensive,
to not do so may be more costly.

Inadequate Communication. Part of the tragedy of the hurricane was the way
people were left waiting for help in the days after the disaster struck. Even as
much of the world was transfixed by media images of people stuck on rooftops
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or in evacuation gathering centers, some of those responsible for getting help
to these people seemed to be unaware of what was occurring. Again, this is a
situation that should be anticipated and planned for. A major trait of disaster
planning must be securing alternative ways of communicating during the height
of the problems of the disaster.7

The effort to protect vital areas from hurricanes must begin far in advance
of an approaching storm. Infrastructure must be properly engineered and
maintained if areas are to be preserved. Communications systems must be tested,
emergency plans practiced, and potential problems anticipated. In addition,
building codes and code enforcement must be part of these preparatory efforts.

Floods

Flooding from all sources, high storm waters, rising streams, and so on, is a major
cause of property damage as well as of deaths. In general, planners and engineers
tend to focus on what is known as the hundred-year flood. This is based on histor-
ical records of what was the maximum high water level in a given area. There are
two problems with this. One is that as development patterns change and imper-
vious surfaces increase, the risk of flooding in a given area may also increase. The
other problem is that due to global climate change, the frequency of large-scale
and extreme weather events is increasing; thus, interpretations of what areas
might be at risk of flooding based upon what has flooded in the past few decades
may not be a good predictor of future risks.10 Local communities tend to rely on
maps of potential flooding areas produced by the Federal Emergency Manage-
ment Agency (FEMA). These FEMA maps represent the best official estimate of
flooding potential across the United States. Governments, insurers, and individ-
uals often turn to these maps to gauge the amount of potential flooding risks in an
area. They are not 100% accurate; just because the area is not identified as being
in a potential flood zone does not mean that the flooding risk there is minimal.

A major problem in many, if not all, floods is that floodwaters are often
contaminated with chemicals, pesticides, and sewage. As floodwaters rise, they
can take in all the various toxins that are in the environment, such as chemicals
stored in warehouses, worksites, and houses or pesticides and other chemi-
cals that are used in agriculture. The floodwaters can spread these potential
contaminants widely across the environment and may affect the health of people
who are caught in floodwaters, those who go out to rescue stranded persons,
people engaged in flood cleanup, and those who occupy the buildings after the
floodwaters recede.11

Contamination from sewage may be one of the greatest problems arising
from floods because a small amount of sewage can contaminate a large amount
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of floodwaters. While it is unlikely that a flood in the United States would pose
a risk of cholera because that disease is not normally present in this country
at any given time, there are many other waterborne diseases that can cause
very uncomfortable illnesses. Though the risk of death from these diseases for
most healthy people is fairly remote, the problem of water contamination during
flooding is serious.12

Another problem is that flooding can often lead to a buildup of mold, which
can create health problems for those cleaning up after the flood or for those
living in these buildings after the floodwaters have receded, sometimes becoming
so widespread that entire interiors need to be replaced or buildings become
contaminated beyond repair. Mold can be very costly and time-consuming to
remove safely. In any case, the safe removal and disposal of mold-covered debris
must be carefully monitored and the public made to understand that unsafe
removal of mold can create health problems.13

Because floods can often happen quickly it is essential that local governments
develop a warning system so that the number of lives lost is kept as low as possi-
ble. Infrastructure can help reduce the risk of flooding, but as time has gone on
it is increasingly recognized that there are limits to the ability to stop floods by
erecting structures such as levees. Unfortunately, levees can often serve to simply
move the location of the flood upstream or downstream or they can become
particularly problematic if they fail. They may be essential in some places, but
in other areas it may be better to limit the construction in floodplains or other
flood-prone areas. (See the discussion on restricting building in vulnerable areas).

Earthquakes

Many parts of the United States and other countries are at particular risk for
earthquakes. These include not only California, which is well known for its
earthquakes, but also areas as far distant as Missouri and other states. The major
way in which earthquakes kill and injure is the failure of buildings and other
structures that can be caused by either the shaking of the structures themselves
or through the failure of the land underlying these structures. An earthquake
may cause a number of stresses on structures as the force of the shaking causes
acceleration that can displace buildings off their foundations, causes walls to
collapse, or dislodges objects in the building that can strike people.14 Some
buildings are more vulnerable than others. For example, unreinforced masonry
buildings or buildings in which the ground floor has been opened up for windows
or parking are more likely to fail during an earthquake.15

Ground or soil failure is also a major problem during an earthquake and
causes some of the most severe damage. Many soils may lack the strength to
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sufficiently hold up the weight of a building above them during an earthquake
leading to the building sinking or even resulting in its total collapse. Some soils,
particularly those that are made up of fine clays or poorly consolidated fills in
areas with high water tables can undergo a process known as liquefaction. In
simple terms, shaking causes soil particles to become suspended in water and lose
all ability to support any kind of structure on top of them, including foundations
or even roads and water pipes.16

The most vulnerable places during an earthquake are those communities
with unreinforced masonry buildings on landfill. It was this type of neighborhood
that was the scene of some of the worst destruction during the 1989 Loma
Prieta earthquake: though the Marina District of San Francisco was distant from
the earthquake’s epicenter, the neighborhood had many unreinforced masonry
buildings and was built on landfill. Buildings collapsed; gas pipelines exploded.17

Planning for earthquakes must begin decades before they strike. Though the
exact day, year, or even decade of a major earthquake cannot be predicted given
our present technology, the fact that an earthquake will strike at some point
should not be a surprise to those who live in earthquake country. The first step
to prepare for earthquakes is the adoption of strong protective building codes.
Though the technology of building earthquake-safe buildings is evolving and is
modified over time, some of the most vulnerable building practices should be
prohibited and buildings that predate these more restrictive codes need to be
retrofitted and brought up to current safety standards. It is often the case that
low-income property owners may not have the resources to upgrade their homes
and funding mechanisms to assist these owners may be necessary. Codes should
be continually reevaluated and updated based on new information from quakes
in other parts of the world. For example, studies of building failures in the Long
Beach earthquake of 1931 prompted changes in school construction codes in
California18 and it was after a series of earthquakes in the Los Angeles area in
the 1990s that engineers identified a problem with buildings that have opened
first floors (walls removed to accommodate parking or storefronts). Efforts are
now being made to reduce the risk of collapses of such buildings.

As in the other natural disasters described in this chapter, disaster plans
must be put in place in advance of the earthquake itself. One very important
factor regarding earthquake planning is that an earthquake can put at risk
the various facilities that emergency responses may need during the disaster.
Hospitals can collapse, highways and major roads that emergency vehicles need
may fail, the buildings that house emergency services may be knocked out, and
water and power supplies disrupted. The potential for failure of these facilities
must be assessed and mitigated. Another important factor regarding earthquake
preparedness planning is the very large scale of seismic-related disasters. A major
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earthquake in a large metropolitan area could leave millions without electricity,
access to emergency medical services, or even access to food and water. Thus it is
very important that individuals be educated on how to prepare for an earthquake
or similar large-scale disaster. However, it should be recognized that simply
telling households they should stockpile food, water, and extra medications for
emergency will still leave some people vulnerable. For example, many poor
households cannot afford food to meet immediate needs, much less pay for
food they may not use for many months or years. Low-income households
often move frequently, which makes it even harder to stockpile food and water.
Many poor households, those with inadequate insurance, or even those who
may have insurance but whose insurance companies do not allow for the
stockpiling of extra medications may not be able to maintain a supply of critical
medicines that they would need in the event of a disruption of transportation
infrastructure. Again these problems need to be anticipated in advance of the
disaster itself.19

Extreme Temperature Events

Extreme weather events, particularly heat waves, are important health problems.
The elderly may be most at risk during these events because of preexisting
conditions, medications they are taking, fear of crime and personal safety issues,
and because of social isolation. Again, the solution to protecting elderly people is
planning and identifying those elderly who are most at risk, advanced structuring
of services and emergency responses, and practicing these plans well before an
actual emergency.

There have been several major events regarding extreme heat or extreme
cold across the developed world in the last two decades that have severe impacts
on health. One of the most dramatic of these was the Chicago heat wave of
1995, when over 600 people died. In 2003, a heat wave across Europe killed over
35,000, over a third of them in France.20 Heat waves are not uncommon and it
is not that these temperatures are not regularly seen in more tropical places, but
humans in temperate areas have a special sensitivity to heat events. Again, the
most vulnerable people in Chicago and Europe were the elderly, the poor, and
the socially isolated. Low-income African American elderly were at particular
risk in the Chicago heat wave.21

The elderly appear to have a special physiological vulnerability to heat.
As people age, they lose their ability to regulate their body so that ambient
temperatures can leave them at risk for heat-related illnesses. In addition, many
of the medications that are used to treat conditions prevalent among the elderly
can exacerbate their vulnerabilities to heat and lessen their ability to meet heat



 

124 THE BUILT ENVIRONMENT AND PUBLIC HEALTH

problems. The elderly may not be aware that their health is at risk or may not be
able to seek medical attention.22

The social vulnerability of the elderly may also be very important. Many
elderly people are poor and may not be able to afford air-conditioning, or they
may live in older buildings that may not be well sealed against leaks, making
cooling costs higher. In addition, some elderly live in neighborhoods where they
may be reluctant to leave their homes because they fear for their physical safety
or worry that their homes may be burglarized or vandalized. They may be afraid
to open windows to take advantage of natural ventilation, further increasing
interior room temperatures. The elderly may be so isolated that there is no one to
take care of them or check up on them during the event, and no one to summon
help from authorities.23

Again, these vulnerabilities must be anticipated and planned for in advance
of a heat wave emergency.24 Addressing the underlying social and economic
vulnerabilities of the elderly is important. In addition, procedures must be
planned, responsibilities assigned, and procedures tested. The first step is to
identify at-risk elderly in advance of a heat emergency so that they can be
monitored while the heat wave is happening. Some cities have used voting lists,
elder service providers, health outreach workers, or door-to-door surveys to
identify at-risk persons. Once the heat emergency is declared, the action plan
needs to be implemented. This may include periodic visits to at-risk persons in
their homes, setting up special cooling centers (places with air-conditioning that
can accommodate the numbers of people who might need to go to such a place),
setting up emergency response teams so that those who have a heat-related
medical event can be quickly brought in for treatment, and other similar kinds of
community-based actions. Again, any plan must include provisions for evaluation
so that future events can be better addressed.25

Wildfires

Strategies to reduce the impact of household fires are discussed in the chapter
on housing. Many parts of the western United States are arid or semiarid, or
are subject to periodic dry spells so that they are prone to forest or grassland
fires that can affect thousands of acres or more. Aside from the effects of
natural environments, these fires could be catastrophic to neighborhoods or
other human-built structures in their path. The 1991 fire in the Oakland Hills in
California, for example, destroyed 3,500 housing units and killed 25 people.26

It appears that these wildfires can be periodic events in many parts of the
arid west, but there are many ways that built environments can be modified so as
to reduce their impact on people and property. These actions, often required by
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state or local law, can include special building codes that prohibit certain types of
materials such as wood-shingled roofs and encourage the use of nonflammable
building materials; creation and maintenance of buffer zones around buildings
so that fires cannot reach up to the edge of structures; development of emergency
procedures to inform residents in at-risk areas in the event of a fire and to create
plans for evacuating places very quickly; and other similar measures. These
efforts require enforcement, which can be expensive or politically difficult to
achieve, but if carefully adhered to, these measures can reduce property damage
and protect lives.27

Mudslides and Landslides

Another problem that often strikes semiarid areas on the edge of metropolitan
areas is mudslides. These are common in Southern California, where there
appears to be a pattern of a dry weather series of fires followed by problems with
mudslides once wet weather returns. One of the first indications that there may
be a mudslide problem is geologic evidence of past mudslides in an area or a
fire the summer before. Some committees have tried to prevent the potential for
mudslides by creating barriers and some areas have tried to develop procedures to
warn of mudslides and evacuate residents when one occurs. Strategies to reduce
the effects of mudslides include prohibiting construction in mudslide-prone
areas, the building of special retaining walls and other protective infrastructure,
the prohibition of using unconsolidated fill on hillsides, and so forth. Again, these
efforts may be expensive and politically difficult to achieve.

Natural Disaster Response

Responsibility for responding to natural disasters depends upon the magnitude
of the disaster and the relationship between local, state, and federal government
in the United States.28 The federal agency that usually takes the lead during an
emergency is the Federal Emergency Management Agency (FEMA). In general,
FEMA only acts after a state requests assistance and a disaster is declared.29

This explains some of the lack of coordination between local officials in New
Orleans and FEMA during Hurricane Katrina.30 Many states have agencies
that parallel FEMA to provide for state resources during the disaster. Local
governments, which may be cities or counties, tend to rely on police, fire, and
public health agencies to respond to an emergency but may have emergency
coordinators to plan and coordinate emergency responses. However, these local
organizations themselves may be adversely affected by the disaster.31 There is
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also a network of nongovernment agencies such as Red Cross, who have the
training and ability to assist during and immediately after a disaster.32 In general,
utilities are responsible for restoring local electrical and water services.

During an emergency and immediately afterwards, disaster response may
include search and rescue operations, responding to immediate threats to loss
of life or property, and other similar activities.33 Once the emergency itself is
past these agencies may also coordinate cleanups and distribution of supplies to
people in the affected area.34 The community may need water, food, electricity,
and shelter. Again, all this takes advance planning and coordination to minimize
loss of life and property and assist the community to meet the needs of the disaster
and its immediate aftermath.35

There may be immediate and long-term health consequences to a disaster,
which, depending on the disaster, may include injuries, heat- and smoke-related
issues, reactions to contact with mold or sewage, and post-traumatic stress disor-
ders or longer-term mental health issues.36 People with preexisting chronic
illnesses such as cardiovascular disease and diabetes may also need medical
assistance.37 Local medical resources may be strained.38

Again, as demonstrated by Hurricane Katrina, Hurricane Andrew, and the
floods in Grand Forks, North Dakota caused by the Red River of the North in
1997, and many other disasters, recovery from a disaster can take years.39 Many
people do not have flood insurance or they may not have sufficient financial
resources on the road to pay to rebuild and restore homes and businesses.40

Local governments may be overwhelmed by a sudden surge in building permits,
a lack of building materials, and a shortage of skilled labor. And the economic
uncertainty that can follow a disaster can further slow down rebuilding.41 Thus,
in 2011, six years after Hurricane Katrina flooded large parts of New Orleans,
some parts of the city have recovered and other neighborhoods remained very
much in distress.42

Often, the declaration of a disaster makes local communities eligible for fed-
eral and state loans to assist rebuilding. Sometimes grants are secured for restoring
infrastructure and some states have provided tax credits and other incentives for
reinvestment in destroyed neighborhoods.43 Private donations and volunteer
labor may also be important in bringing community back to what it once was.

Brownfield Restoration

A major problem in many communities that have suffered from disinvestment
and deindustrialization are abandoned or underutilized sites that may have
some type of contamination that could affect the health of the environment.
These sites where there are known or suspected contamination are also called
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Brownfields.44 The U.S. General Accounting Office estimates there are
425,000 Brownfield sites across the United States, though others have suggested
there may be as many as 5,000,000 abandoned industrial sites.45

Brownfields have a negative impact on the neighborhoods around them
in several ways. They may release their contamination into the surrounding
environment, or people and animals may come in contact with pollution on site.46

There is often a special fear that children may be exposed to toxins if they visit
the sites to explore or play. The sites also have a negative economic effect, as they
can reduce property values or create eyesores. There are environmental justice
concerns in that they may exist disproportionately in low-income neighborhoods
and communities of color.47

Often there are barriers to redeveloping the sites. Environmental laws of the
United States tend to place liability for contamination on any person or entity
who ever owned the site even if they were not responsible for the pollution or
contamination. Therefore many investors may be reluctant to get involved in
redeveloping a Brownfield site because of this fear of liability.48 Furthermore, the
cost of identifying the full extent of contamination and the cost of remediation
may be so high that it makes redevelopment plans uneconomical. These may all
contribute to these sites continuing to be unused or underutilized.49

Addressing Brownfields has developed into a major program in many states
along with the federal government. Some of the programs that have been devel-
oped to encourage redevelopment include:

• Grants to pay for site assessment
• Low-cost loans to pay for cleanups
• Agreements to limit liability in exchange for site remediation50

Though some sites have been cleaned up under Brownfields programs, many
sites remain contaminated. One problem is that there have tended to be limited
dollar amounts for assisting with Brownfields redevelopment while the potential
need for the program is very large. Another is continuing fears about liability.
Often, neighbors and communities can oppose redevelopment plans particularly
if the remediation plan does not result in a full cleanup of the site (sometimes
pollution sources are capped and left in place rather than removed) or there may
be concerns with the proposed redevelopment use.51

Restricting Building in Vulnerable Areas Versus Building Protective Barriers

Even before Katrina, major floods from rivers and high tides associated with
storms in coastal areas prompted a reexamination of policies to protect people
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and property from floods. Rebuilding flooded homes and businesses or buildings
along coastlines is expensive. It is very difficult to get flood insurance for these
properties and many have come to rely on flood insurance provided by grouped
pools administered by state and federal governments or assistance from FEMA
to rebuild. But even these institutions have reached the limits of their ability to
provide funds for rebuilding.

Increasingly, public agencies,—city and town planning boards, state coastal
management agencies, and FEMA—are requiring that areas most prone to
floods not be built on. In particular, these programs and policies are enforced
after an event that has destroyed buildings. This can be unpopular with property
owners, who often want to keep or replace their homes in these areas, but
there are several arguments against rebuilding. It is expensive to protect these
areas and the problem is made worse because the forces that are responsible
for making these areas at risk can be expected to continue and future floods
or destruction may be inevitable. There is an equity issue resulting from the
use of public funds, often collected from poorer taxpayers or those who do not
enjoy the serenity and views of these properties, to pay for the protection of
at-risk properties or for subsidizing insurance costs. And there is the fact that by
preserving natural places—flood plains, wetlands, seaside dunes—areas further

FOCUS ON

Moving a Town to Prevent Flooding

Sometimes, the potential for flooding can be so great that it is easier to move a
town rather than try to construct sufficient levees to protect it. Such was the case
of Valmeyer, Illinois. The 1993 flood in the upper Mississippi River basin was one
of the worst in recent history. Despite billions of dollars in flood control, there
was substantial flooding along the Missouri, the Mississippi, and many important
tributaries. The winter before had seen heavy snowfall, followed by above-normal
spring rains. The result was that much of the flood plain of these rivers and beyond
was underwater for much of late spring and the summer.

Valmeyer was built in the flood plain of the Mississippi, north of St. Louis. The
town was inundated and was faced with two options: (1) rebuilding, which was
strongly discouraged by the providers of flood insurance and would have meant
that the town would eventually flood again, or (2) the entire town could move
to higher ground. This was the option agreed to by town residents and the new
town was built three miles east. There hasn’t been a major flood event since the
town was moved, but the new location may well prove to be less flood-prone
than the old site.53
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inland are protected from flooding and the undeveloped habitats provide a
resource for wildlife. The issue of whether to rebuild or to protect these areas
is controversial and present in almost all at-risk areas. Furthermore, purchasing
properties is expensive and may require subsidies from state or federal programs
and successfully implementing these programs is not easy. Areas at risk must be
identified and the public educated regarding the need for such a program.52

River Restoration

In the mid-twentieth century, the standard way to prevent a river from flooding
and protect surrounding property often included substantial channelization and
reconstruction of once untouched waterways. Channels were straightened and
any barriers to water flow were removed. Often these projects resulted in rivers
being lined with concrete floors and walls, eliminating all vegetation along
the banks and eventually killing most of the wildlife and fish in the river. As
a result, these waterways were often little more than concrete-lined ditches,
unsuitable for any use except drainage, and the channelized streams deprived
communities along these rivers of a potential recreational resource. In addition,
these measures sometimes proved to be ineffective. Channelization increases the
speed and volume of runoff, potentially making floods more extreme.54

By the end of the twentieth century, environmentalists and the communities
along rivers were demanding a rethinking of how urban rivers and streams were
managed. In response, current ideas about how to manage these streams have
changed. Natural channels, which can include rocks and other barriers, can slow
down the speed of currents, increase the absorption of water into aquifers, and
provide places for fish and wildlife to thrive. Similarly, maintaining the natural
curve of rivers is also better for water management because these slow down the
velocity of flood waters, lessening their destructive impacts. Another alternative
is to restrict buildings so that rather than build up levees, the flood plain is left as
open space. The result is that floods spread out and dissipate without destroying
property and the surrounding areas can be used as farms or parkland. There
is also a new understanding that trees along waterways can cool the water and
help maintain the vitality of natural ecosystems. These efforts are a nationwide
phenomenon, but perhaps the most famous is the effort to restore the Los Angeles
River in California. In the past, it was such a smooth concrete wasteland that
it was used in several movies as the site for car races, and though many parts
remain channelized, more and more stretches of the river have been restored to
a more natural environment and the river is becoming a resource for many of the
poor neighborhoods along its course.55 The restoration also promises to promote
health by increasing access to recreation and improving social capital.56 There
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are a number of barriers to these types of programs: expense, public opposition,
jurisdictional difficulties, and so on.

Reducing Impervious Surfaces

One feature associated with the built environment is that large amounts of land
become paved over with concrete or asphalt or become occupied by buildings.
The problem is that these types of surfaces do not absorb water and thus can add
to the volume of runoff from storms. This can lead to an increase in overall storm
volumes, which increases the risk of flooding. There are a number of ways that
these effects can be mitigated, including using pervious rather than impervious
surfaces for sidewalks and parking areas, amending codes so that the percentage
of land that can be covered by pervious services on a given lot is limited, relying
on site storage of storm waters, and other similar factors.57

Decaying Infrastructure

A major problem in the United States is that the infrastructure to protect against
floods, deliver clean water, clean up or eliminate sewage discharges, facilitate
transportation, and provide other vital services has not been well maintained.
There is also a lack of capital investments for new infrastructure to keep up
with population increases or to address an evolving understanding of what is
needed to protect human health and the environment. As a result, there are
periodic well-publicized failures of infrastructure such as the collapse of the
I-35W Mississippi River bridge in Minneapolis in 2007 as well as less publicized
failures that resulted in problems with pollution or threats to human health.

The cost of maintaining and improving infrastructure in the United States is
very large. The Congressional Budget Office estimated that in fiscal year 2007,
federal, state, and local expenditures on transportation and water infrastructure
alone totaled $356 billion. But the Environmental Protection Agency estimated
a need of between $300 and $500 billion for water improvements alone between
2006 and 2010.58 And the American Society of Civil Engineers estimated a need
for $1.6 trillion for total infrastructure maintenance and improvements during
that same time.59

Financing Infrastructure

Protecting the public from natural disasters and building and maintaining infras-
tructure is clearly very expensive.60 Municipal finance, capital planning, and
public bonds are a specialty beyond the scope of this book, but there are some
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important aspects of this process that should be kept in mind here. In general,
public works are built by local entities, either state or local government or
special districts set up under state law to build and/or manage infrastructure. For
example, the Massachusetts Water Resources Authority (MWRA), a quasi-state
agency, built the large-scale treatment plant to clean up Boston Harbor. In Hous-
ton, the Public Works and Engineering Department of the city provides water and
manages the infrastructure for delivering water to homes and businesses. Some-
times the federal government, such as the Army Corp of Engineers, builds public
works.61 The Army Corp of Engineers operates an extensive system of dams and
facilities to reduce the risk of flooding along the Ohio River, for example.

The financing of public works is also often subject to state and local regulation
and laws and, in general, there are important constraints on the ability of these
governments and agencies to borrow money for capital projects.62 Projects funded
by the federal government are very different because the federal government
does not directly borrow to pay for these infrastructure projects (beyond the
amount to pay for the entire federal budget deficit); instead they are counted
as expenditures from the annual budget. Though occasionally state and local
government will pay for some type of infrastructure out of its annual operating
budget, this is rare and, in general, improvements are paid for out of a state or
local entity’s capital budget. Furthermore, the usual way these are financed is by
borrowing money, usually by issuing bonds.

There are two kinds of bonds: general obligation bonds and special issue
bonds. General obligation bonds are backed by the full financial power of the
issuing entity; all tax dollars and user fees collected by the entity can be used by
the entity to pay back the bonds. Special issue bonds are backed by certain types
of revenues. These can include fees paid by the customers of a water district or
tolls paid by users of a bridge.

The ability to float bonds to pay for infrastructure is subject to many potential
limitations. Some states place caps on the bonded indebtedness of cities, and
agencies and localities must apply to float a new bond issue. Other states require
a vote of the taxpayers, or the total electorate, to approve a new bond project.
Sometimes these votes are subject to supermajorities rather than just more than
50% of those voting. Most important, states and local governments and agencies
are limited in how much they can borrow by the amount of income they can
rely on to repay the bonds. If the bond sellers (the underwriters) think an entity
already owes too much money relative to its projected revenues, the interest cost
of the bond can rise or there could be no buyers for the bonds. Thus there are
limits to these kinds of financing.

Many types of infrastructure are funded by state and city government. Police
and fire facilities usually are central municipal functions. Though there may be
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a targeted tax, such as a development impact fee to pay for these improvements,
the funding of these projects is fairly straightforward. But parks, waters, sewers,
and transit are often planned, funded, built, and managed by special districts
that rely on special taxes. A flood protection district may use a parcel tax or a
property tax to pay for levees and flood protection or a transit district may use
a sales tax, along with fare box revenue, to pay for a new light rail line. Again,
local ability to pay for improvements is limited by the amount of revenue they
can raise.63

Maintenance

Just as important as the financing of infrastructure improvements is their long-
term maintenance. Unfortunately, because maintenance is usually an operating
rather than a capital expense, sometimes maintenance is cut back to reduce
expenditures and deficits, or because maintenance often has less political support
than new capital spending. But maintenance is critical and without proper and
long-term maintenance the useful life and effectiveness of infrastructure can
degrade. It’s hard to establish constituencies for maintenance but doing so may
be as important to protecting health and property as is the construction of infras-
tructure itself.

Parks and Playgrounds

The role of infrastructure is greater than simply protecting health; it can have
a positive impact as well. The infrastructure of streets, neighborhoods, and
metropolitan areas is described in previous chapters, but the positive role of
parks and playgrounds will be discussed briefly here. There are a wide range of
recreational open spaces from national parks to local playgrounds, and though
the national, state, and regional open spaces are important, the role of local
infrastructure to support physical activity should not be overlooked.64

Parks and playgrounds are important for providing opportunities for phys-
ical activity and may also play a role in improving the cognitive skills of young
children.65 Studies suggest that most users of parks and playgrounds come from
a very local area, usually not much more than a quarter mile.66 In particular,
low-income and minority populations are most dependent on having access to
free, accessible, quality open spaces for recreation.

Well-maintained playgrounds and parks can be assets for the neighborhood
around them.67 They may increase the livability of a community and contribute
to residential stability and increased property values.68 Parks have been associated
with increased social capital and provide an opportunity for community members
to interact.69
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Some parks may have issues with crime, drug use, or other problematic
behaviors.70 If neighborhoods don’t perceive a park as being a safe place, they
may not use it.71 Park maintenance is critical if parks are to be perceived and
used as community assets.72

These facilities should be designed to have age-appropriate equipment, ac-
commodate different groups, and have equipment that meets current safety
standards. Our understanding of what constitutes a safe playground is evolv-
ing, but organizations such as the Consumer Product Safety Commission
publish guidelines for safe playgrounds.73 In addition, these spaces must be
well-maintained and if necessary, should be sensitive to issues of crime and safety.

Summary

People in the United States are vulnerable to a variety of natural disasters includ-
ing hurricanes, floods, earthquakes, heat waves, and fires. Planning to prevent
death and injuries is crucial and should include the preservation of natural
buffers, sound infrastructure planning and maintenance, strict building codes
and enforcement, identification of at-risk populations, and advance practicing
of emergency procedures. Infrastructure can also promote health; for example,
parks and playgrounds can be important for physical activity.

Key Terms

Brownfields

Liquefaction

Storm surge

Discussion Questions

1. Name the ways hurricanes destroy property and injure people.
2. Describe how wetland preservation might help protect urban areas from

tidal surges.
3. What is the role of a building code in protecting people from earthquakes?
4. Why is advance planning important for preventing injuries from natural

disasters?
5. Who is most at risk from natural disasters such as heat waves?
6. What are Brownfields?
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7. Why is maintenance of infrastructure important?
8. How can parks improve and protect health?
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C H A P T E R 7

I N D OOR AND OU TDOOR
A I R QUA L I T Y

LEARNINGOBJECTIVES

� Describe major trends in outdoor air quality.
� Discuss the association between land use and air quality.
� Describe the federal-state framework for maintaining air quality.
� Evaluate the ability of government regulation to ensure indoor air quality.
� Explain the different regulatory frameworks between criteria and noncriteria air

pollutants.
� Discuss the biological pathway between particulate exposures and cardiovascular

disease.
� Identify the strategy of preventing indoor air quality issues through ventilation,

securing of building envelopes, and reducing use of hazardous building materials.

Take a deep breath and let it out. Do you ever worry about the air quality where
you live? Does anyone you know have a problem with asthma or heart disease
that gives you concerns about pollution levels near where they live? Furthermore,
what can you do about it? What laws and regulations are there to protect you and
your family’s health? In this chapter, we will not just talk about federal policies
to enhance air quality; we will explore ways in which the built environment
influences patterns of pollution.

Overview

The pollutants in both indoor and outdoor air can have a substantial impact
on health. Traditionally, environmental health scientists have described three
main pathways that chemicals can enter the body: absorption, ingestion, and
inhalation, and thus air exposures are an important pathway between toxins
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and health.1 Because oxygen is vital to human life, the lungs have a tremendous
surface area and have a very large capacity to absorb oxygen and pollutants. To
protect health, the respiratory system has a system to defend itself from negative
chemicals and compounds in the air. As will be seen, however, these protections
can fail and the lungs, as well as the entire body, can be at risk from air pollution.

The built environment plays an important role in shaping the risks inherent
in poor-quality air. Certain features may result in an increased production of
pollutants. For example, land use patterns may encourage the use of cars and
therefore contribute to the concentrations of volatile organic compounds and
oxides of nitrogen in ambient air.2 Other features of the built environment may
play a role in concentrating pollutants or facilitating exposures as in the case of
radon gas accumulating in certain dwelling units that are poorly ventilated and
prone to the seepage of radon-containing groundwater. The role and implications
of these factors varies from pollutant to pollutant. For an additional discussion
on the effects of transportation-related air pollution, see Chapter Four.

Air Pollution Trends

With important exceptions, the outdoor air in many parts of the United States is
cleaner that it was in the 1970s when the major anti–air pollution programs were
first enacted. Overall levels of sulfur dioxide and oxides of nitrogen have been
reduced, volatile organic compounds’ concentrations are declining, and there
are generally lower levels of particulates. Most of these reductions have come
from restrictions on emissions from factories and power plants, the requirement
of catalytic converters in cars, higher fuel efficiency standards, and other similar
large-scale regulatory practices implemented on the federal level but sometimes
administered by states and local authorities.3 However, ozone levels in many parts
of the country continue to be above standards set by the U.S. Environmental
Protection Agency (EPA) and it may be that the improvements in particulate
levels may not have been sufficient to protect health. In addition, ambient air
may still have concentrations of toxics that may place significant health burdens
on the general population as well as on susceptible populations. Another issue
is that exposures to air pollution are not evenly or randomly distributed across
the population. In general, Hispanics and blacks are more likely to live in areas
with higher levels of air pollution than whites.4 Furthermore, the Clean Air Act,
as interpreted for most of the past twenty years, has not covered carbon dioxide
emissions, which are a major threat because of global climate change; however,
there have been recent efforts to bring the production of greenhouse gases into
the purview of the act.5 Though the overall air in the United States is cleaner, it
may still not be clean enough to protect the public’s health.
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It is not clear how indoor air quality has changed over time because there has
been no systematic monitoring of it. Some of the most dangerous contaminants,
such as asbestos, are now banned, and education and mitigation efforts may
have reduced some exposures to such dangers as radon gas. But the use of
solvents and problematic building materials has continued and may have even
increased. New design and construction methods, aimed to reduce energy and
environmental impacts by sealing building leaks and reducing the amount of
infiltration of outdoor air, may be contributing to a decline in indoor air quality
because they can reduce the rate of exchange of outdoor air. Because the relative
impacts and magnitude of these trends are not known, it is not possible to assess
the change in the overall quality of indoor air in this country at this time.6

Land Use, the Built Environment, and Air Quality

As discussed in other chapters, there are close links between land use and health
on both the local and regional level that operate through many pathways. These
linkages represent one of the most important ways that the built environment
affects health and can reinforce inequities in exposures and health between
various demographic groups.

At the local level, highways and sources of air pollution can increase expo-
sures in neighboring residential areas. As noted elsewhere, there is evidence that
these land uses are disproportionately likely to be in low-income neighborhoods
and communities of color. Low-density land use patterns associated with sprawl
can also produce more automobile use, further burdening some communities
and metropolitan areas.

Sprawl’s effects on driving behavior help produce many of the regional
impacts of the built environment on air quality. As noted elsewhere in this book,
sprawl increases daily vehicle miles traveled, which then creates more of the
pollutants associated with driving.

Regulatory Framework

There is a complex regulatory framework for both indoor and outdoor air. In
general, the EPA has established air quality standards for a number of substances
known as criteria air pollutants. These include carbon monoxide, particu-
lates, volatile organic compounds, sulfur dioxide, ozone, and oxides of nitrogen.7

Lead was on this list but as lead in gasoline has been phased out, it has become less
of an air pollution issue except in certain locations near smelters and other similar
local features. The federal government sets a standard for ambient air for these
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criteria air pollutants and requires states to meet these standards. Though many
parts of the country remain out of compliance, especially for particulates and
ozone, in general a locality has to make progress toward meeting the standards
or it may face the loss of certain types of federal funds. To meet their obligations
under the Clean Air Act, states and their local air quality authorities have used
their permitting system and regulatory authority to reduce factory emissions,
have addressed mobile sources such as ports and highways, and have even
limited the use of wood burning in certain urban areas during certain weather
conditions.8 It should be noted that these permits and regulations may not result
in what the neighbors of facilities believe to be adequate protection; in addition,
many permitted heavy emitters of pollutants, such as oil refineries and smelters,
continue to affect conditions in their surrounding communities. The distribution
of these facilities has been questioned by environmental justice activists, who have
concerns that they may be disproportionately burdened by them. In addition,
large power plants have also been accused of spreading pollutants over a large
geographic area.9

Indoor air is much less highly regulated and, with the exception of radon,
there are few guidelines as to what would be clean and healthy indoor air.10

Furthermore, states and the federal government are reluctant to monitor homes
or assist homeowners in maintaining healthy indoor air quality because of
concerns about privacy and the great expense it would take to test and mitigate
these problems. In general, building codes provide some guidance as to allowable
building materials, proper installation procedures, recommended rates of air
exchange, and so forth, but these may not always be helpful to occupants of older
buildings, single-family homes, or buildings that have significant health problems.
There are standards for some occupational exposures to indoor air pollutants,
but these are not necessarily relevant for office workers and residential exposures.
For one thing, these standards are set for healthy workers and are not designed
to take into account susceptible populations such as infants, children, and the
elderly. Another problem is that they may be set to prevent acute effects, which
often occur at different levels than what may be needed to prevent chronic effects.
So a maximum eight-hour exposure standard for a workplace pollutant is not
meant to address what would be a safe exposure over a lifetime for a population.
As pointed out in other chapters, mold and indoor air are a particular issue in
many low-income and minority households.

Health departments, with the exception of indoor tobacco use at worksites,
generally do not become involved in air issues unless they are called in to inves-
tigate a problem in an individual building; ambient air is usually a responsibility
of other municipal, county, or regional authorities.11 This does not mean there is
not a role for public health practitioners in combating air pollution issues. Most
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important, they can take the lead in educating the public about issues and how to
reduce exposures. Urban planners can have a role in permitting local land uses
(such as factories) or in establishing land use policies that might reduce ambient
pollution levels, but they do not always make these decisions while taking air
emissions into consideration.

Air Pollutants

As noted above, the built environment can affect both indoor and outdoor air.
The effects in any given place are dependent upon the nature of the pollutants
themselves. Some of the most important air pollutants are discussed below.

Particulates

A major problem with air quality is particulates (see Table 7.1). These go by
various names including soot, smoke, and a taxonomy based on size (PM10,
which is particulate matter less than 10 μ in size, PM2.5, and so on). Over
time, science has increasingly concentrated on the health effects of smaller and
smaller particles. To some extent, this is the result of the ability of the respiratory
system to block or trap larger particles. The upper respiratory tract ensures that

Table 7.1 Source of Particulate Matter Pollution
(PM2.5) 2005

Source Sector Percent of Total Emissions

Electricity Generation 11.5%
Fertilizer & Livestock 0.0%
Fires 9.2%
Fossil Fuel Combustion 4.8%
Industrial Processes 12.1%
Miscellaneous 17.0%
Non Road Equipment 6.0%
On Road Vehicles 3.0%
Residential Wood Combustion 8.5%
Road Dust 21.5%
Solvent Use 0.2%
Waste Disposal 6.2%

Source: EPA
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larger particles do not make it down to the alveoli where they can be absorbed
or where they can cause inflammation. However, smaller particles, particularly
those now known as ultrafine particles (PM2.5 or smaller), are not trapped in
the nose, mouth, or upper respiratory system, and can go very deep into the
lungs.12 Particulates themselves are heterogeneous. In general, they tend to be
predominantly carbon, with or without other chemicals absorbed by or on the
surface of these particles; metals, silicates or other rock-based particulates; or
very fine threads such as those composed of asbestos or the result of textile
manufacturing. All of these can have profound health implications.13

Particulates can harm health in a number of ways.14 They can cause
inflammation, setting off a cascade of effects in the lungs that can result in asthma
or other breathing problems. Over time, chronic inflammation can lead to
other problems as lung tissues become damaged or modified. These can include
asbestosis, chronic obstructive pulmonary disease, and other similar problems.
Sometimes, inhalation exposures can lead to cancers, such as the case of the
association between asbestos exposure and mesothelioma. Other problems occur
when particulates and the chemicals associated with them are absorbed in the
alveoli and then transmitted by the bloodstream to other organs. This can result
in inflammation, tissue damage, or cancer in other organ systems.15 As will be

FOCUS ON

Anti-Idling Campaigns

Bus depots and bus stations represent important sources of air pollution for
surrounding communities. Though diesel fuels are cleaner than they once were
and many buses now run on natural gas or other less polluting sources, these
facilities continue to pose burdens in many communities, particularly those with
high rates of asthma and other respiratory diseases. One factor exacerbating the
health effects of buses is that many sit running while waiting to pick up passengers.
Though some states have laws in place to prohibit idling, these are often ignored.

One response to the problem has been anti-idling campaigns, concerted
efforts on the part of students or community members to educate bus drivers
and operators about the health consequences of idling and the need to reduce
idling in at-risk communities. Residents have distributed brochures, given out
mock tickets, and called in the media to attract attention to this issue. The goal
is to increase awareness among residents, empower youth and other community
residents to work to make their environment cleaner, and reduce exposures to
diesel particulates.18
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discussed, the transport of particulates from the lungs to the heart can lead to
severe cardiovascular problems.

Many particulates are produced by power plants or by diesel-burning engines.
Increasing concerns about the health impacts of particulates has led to changes
in the formulations of diesel fuels and changes in the design of diesel engines.
These have reduced the amount of sulfur emissions as well as the amount of
particulates produced.16

Exposures to particulates can be heavily affected by features of the built
environment. For example, exhaust from ports and bus depots may have
important health impacts on communities downwind from these facilities. Some
communities, such as West Harlem in New York and neighborhoods near the Port
of Los Angeles or along the highways serving the port, have argued that the use of
diesel has negatively affected their health, and neighborhoods across the country
have complained about diesel exhaust from highways.17 Many of these issues are
related to environmental justice concerns in that it has been suggested that these
problems disproportionately impact low-income and minority communities.

Radon

Radon is a colorless and odorless gas that is naturally occurring in the Earth’s
crust, particularly in certain rocks such as granites. It is a radioactive gas that
results from the decay of uranium that in the lungs can lead to increased risk of
cancer, perhaps second only to tobacco as a cause of lung cancer. Because of the
underlying geology and common types of building practices, certain parts of the
country have a higher risk of exposure to radon gas than others and certain types
of housing, such as units with basements, are more likely to have higher levels of
radon in the air.19

The solution to a radon problem is to reduce exposures. In general, this is
done by sealing leaks in basements because water can carry dissolved radon gas
from source rocks into the building; and by ventilation, airing out basements so
that the radon is dispersed into the ambient air rather than seeping into living
areas.20 The federal government sets standards as to how much radon in the air
is safe, though it does not directly intervene in housing itself.21 For the most part,
it is up to individual property owners to measure how much radon they may
have in their indoor air and to remedy any problems that are thus identified.22

Because the primary effort against radon exposure is prevention, programs to
reduce the impacts of radon should work to identify geographic areas that are at
risk for radon exposure and to educate owners to test the air in the basements and
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living areas for radon in these communities. If unsafe levels are found, then it is
important to work with property owners to take actions to mitigate the problem.23

Volatile Organic Compounds and Household Chemicals

A major class of air pollutants in ambient air as well as in indoor air in homes,
schools, offices, and other buildings is volatile organic compounds (VOCs).
These are a set of chemicals that have a wide range of sources and have a wide
range of potential health effects. Outdoor sources of volatile organic compounds
include gas stations, factories, and hazardous waste handlers. Indoors, they can
include chemicals that off-gas from new carpets, furniture, and other consumer
products; chemicals purposely brought into a building such as cleaning supplies
and pesticides; or personal care products such as hairsprays and other similar
products. Many of these result from solvents that are used in manufacturing
processes or are used as vehicles for delivering a chemical or service.24

In outdoor air, volatile organic compounds are considered to be major air
pollutants; releases are subject to regulatory processes and overall levels in the
air are monitored. Indoor air, however, is typically not monitored and for many
years the general consensus was that these indoor exposures did not have any
important health consequences. However, research in the past few decades has
produced evidence that these chemicals can lead to health problems, particularly
for those who are sensitive to these chemicals and compounds.25 For example,
people with asthma may have an acute attack if they inhale commonly used
cleaning products. Also important, biomonitoring of the population has revealed
that many substances are ubiquitous in the U.S. population.26 Sometimes, the
presence of these chemicals that can lead to publicized problems such as sick

building syndrome (discussed later in this chapter). The health effects of VOC
off-gassing from construction materials can be mitigated by the proper phasing
of construction (installation of these products before buildings are enclosed and
sealed) or by temporary use of air filters immediately after installation. Ensuring
adequate ventilation to prevent buildup of VOCs may assist as well.

In the absence of a regulatory framework to address these chemicals in
indoor air and the statutory power to intervene when problems are identified,
the primary tools to address the problems associated with exposures to volatile
organic compounds in indoor air is to educate consumers, building designers,
and building operations and maintenance staff regarding these issues with the
goal of reducing exposures. Designers and construction personnel can be taught
to consider less toxic alternatives to, and installation processes for, building
materials that may have high toxic content such as certain types of furniture,
carpeting, and finishes.27 Manufacturers’ guidelines for installation and use must



 

INDOOR AND OUTDOOR AIR QUALITY 145

be strictly followed—something very difficult to monitor—though it may also
be worthwhile to enforce standards during the building process. Operations staff
can be educated to understand the need for proper ventilation and less toxic
cleaning materials. Consumers can also be targeted for education and the use of
nontoxic alternatives stressed.

Asbestos

A major problem in many buildings constructed in the mid-twentieth century is
asbestos. When it first became commonly used in buildings, asbestos appeared to
solve many problems. It was cheap, easily mined, and easily manufactured into a
wide range of products that included insulation and building materials.28 It was
a great insulator and, wrapped around pipes from air conditioning or heating
units, it could prevent the loss of heat or cooling, reducing energy use and the cost
of operating systems. It helped make central air and central heating possible and
affordable. Very important, asbestos is nonflammable, does not burn or conduct
heat, and thus served to reduce the danger of fire or burns. To make buildings
safer, it was added to flooring, ceiling tiles, and other surfaces that might be at
risk for fires.29

These advantages were eventually found to be accompanied by severe
health risks. By the 1970s, the health problems of mesothelioma and asbestosis
were well known and the accepted premise by the 1980s was that there is no safe
level of exposure to asbestos (though only certain types of asbestos appear to be
responsible for most of the health risks).30 Touching or even ingesting asbestos
is not a problem; it is the inhalation of these fibers that is problematic and thus
well-sealed asbestos may not pose a health risk. But when pipe coverings or
floor tiles are cut or worn, they have the potential to release fibers into the
environment, harming health.31

The use of asbestos has been banned in most products and most exposures
now result from exposures to older, decaying legacies of the asbestos era.32

Public health solutions include monitoring of products that may have asbestos in
them, insuring that these products are properly maintained, training of workers
in how to safely remove asbestos, monitoring that safe removal practices are
being followed, and safely disposing of asbestos-contaminated products. Asbestos
should only be removed by trained professionals using approved methods and
wearing appropriate protective equipment and it must be carefully disposed
of in an authorized landfill. If asbestos is intact and covered, it should not be
disturbed. But if it does pose a threat, safety precautions must be observed.33

Though most of the public is not currently at risk of asbestos-related disease, its
large-scale past use means that there will ultimately be billions of dollars spent
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on its removal and thousands of workers who remove and manage the disposal
of asbestos will continue to be at risk of asbestos-related health problem.

Lead

The elimination of lead in gasoline and the resulting reduction in concentrations
of lead in the air and in the bodies of most of the U.S. population represents
one of the greatest public health triumphs in the last hundred years. Lead was
added to gasoline to improve engine performance, but even at the time of
its introduction it was known that lead was a serious health problem; several
prominent deaths among gasoline refinery workers led to some of the earliest
laws regulating lead in the United States. But well into the 1970s it was common
practice to use leaded gasoline and it was almost impossible to find alternatives.34

The elimination of lead from gasoline was the by-product of another envi-
ronmental policy, the requirement of catalytic converters. There was a pollution
trade-off in the engines of cars. Running the engine hotter reduced the produc-
tion of carbon monoxide and volatile organic compounds, but it increased the
amount of ozone and oxides of nitrogen. Running the engine cooler reduced
the amount of ozone and oxides of nitrogen but increased the production of
carbon monoxide and volatile organic compounds. The solution was a catalytic
converter, which allowed engines to run at a higher temperature but without
pollution by-products. But lead interfered with the operation of the converters
and destroyed them.35 The solution was to eliminate lead from gas, which was
no longer technically necessary anyway because of the discovery of alternative
methods to improve engine performance.

The effects of taking lead out of gas have been dramatic. Blood lead levels
in the general population dropped from a median level that was just under what
would be seen to be actionable by our current standards to undetectable levels
for the majority of the population. By 2000, most people had near zero levels of
lead exposures unless they lived near a lead smelter or other source of lead, or
drank water contaminated with lead. A major exception to this population-wide
improvement in heath is inner-city children exposed to lead paint—another
legacy of past uses (see Chapter Five).36 The health consequences are great and
because there is no safe exposure to lead, systematic reduction of blood lead levels
probably has resulted in important increases in cognitive abilities throughout the
U.S. population.

Carbon Monoxide

Ambient air levels of carbon monoxide are regulated because it is one of the
criteria air pollutants. At the levels often found in outdoor air, carbon monoxide
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may cause cardiovascular or neurological problems and has been associated with
increased hospital admission and higher mortality risks.37 The primary sources
of carbon monoxide in ambient air are motor vehicles and power plants. There
has also been increasing awareness that carbon monoxide is a major threat in
indoor air, but the federal government does not provide oversight of indoor air
levels. Carbon monoxide is the result of incomplete combustion; instead of two
oxygen atoms combining with each carbon atom that produces carbon dioxide,
only one oxygen atom combines with each carbon atom. In indoor air this is
usually the result of poorly operating or poorly vented heaters. Carbon monoxide
is an odorless and colorless gas; occupants of buildings where there has been a
buildup of carbon monoxide have no idea that their health is threatened. Carbon
monoxide kills because it is selectively taken up by hemoglobin in the blood
rather than oxygen, in effect suffocating its victims.

There are several ways to reduce the threat of carbon monoxide. One is
to have properly functioning, properly vented heating equipment; ensuring this
should include periodic inspections and testing of furnaces. Another way to
protect health is to discourage the use of indoor combustion sources such as grills
and space heaters. Many states and communities ban these indoor combustion
sources, but many consumers continue to use them anyway. Thus there is a
need for education, enforcement, and in the case of space heaters, making sure
that there are alternative, safer methods of keeping people warm during the
winter time. The third way to reduce the risks of carbon monoxide is to use
carbon monoxide monitors and alarms.38 These constantly monitor the amount
of carbon dioxide in the air and they sound an alarm, alerting inhabitants if the
amount of carbon monoxide rises above an unsafe level. These can be highly
effective if they are properly maintained and serviced, but a major problem is
that many people fail to install carbon monoxide alarms or they fail to keep them
properly functioning.39 Many communities require carbon monoxide alarms in
all housing and checking that the alarms are properly functioning is a standard
part of a housing inspection. In addition, many state and local jurisdictions are
requiring that carbon monoxide monitors be hardwired into new residential
construction rather than allowing the use of battery-powered detectors.

Hazardous Air Pollutants

In addition to the criteria air pollutants, there are other problematic contami-
nants in outdoor air that are present in concentrations that can potentially impact
public health. Collectively called Hazardous Air Pollutants (HAPS) or air toxics,
these include solvents such as benzene and toluene, metals including chromium,
and complex mixtures. The federal government estimates that only about 20%
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of the total concentration of HAPs results from large stationary sources such as
factories and refineries. Just over 40% of the total concentration is the result of
small local sources including pesticides applied to lawns, painting of cars and
buildings, dry cleaners, and other similar types of operations and household
uses. Just under 40% comes from mobile sources which include cars, buses,
trucks, planes, and trains.40 As with other air pollutants, HAPS are not randomly
distributed. Exposures are greater in low-income and minority communities.41

Taken as individual pollutants, these HAPs may have a substantial impact
on the public’s health, particularly in urban areas and near places where there
are concentrations of these contaminants. They may have important significance
for cancer, respiratory effects, and neurological effects. Less well characterized
are the combined effects of these very different pollutants. It is not known if
collectively these pollutants increase the risks in synergistic manner or if they
cancel each other out.42 Little research has been done in this area.

These HAPs are regulated in a different manner than the criteria air pollu-
tants. The federal government does not set a limit on these pollutants nor does it
require monitoring at the local level. There are several types of solutions to reduce
exposures to HAPs. One is through the federal and state permitting process that
regulates the amount of chemicals that can be released into the air. Another
strategy is to promote the use of alternatives so that industries reduce the quantity
of chemicals they consume and thus limit their releases. This is part of a growing
toxics use reduction movement. Similarly, educating the public so that they under-
stand that their use of chemicals contributes to the overall burden of chemical
exposure for everybody is important. Finally, there have been calls for increasing
regulation of mobile sources, which include greater fuel efficiency for cars so that
the release of toxics per mile driven declines, new regulations on buses and trucks
to reduce their contribution to the air pollution, and similar programs.43

School Indoor Air

Children are particularly vulnerable to air quality problems because of their
relatively high respiration rates, their ratio of lung capacity to body weight,
and the vulnerability of developing respiratory systems. Second only to the time
spent at home, time at school represents a large percentage of indoor hours, so
the potential for problems related to school indoor air quality is important. School
air quality varies greatly from location to location and school to school and may
even vary by classroom within the school.44 Many older schools lack proper
ventilation systems, many schools have mold and volatile organic compound
problems, and many schools may be close to highways or have classrooms close
to places where buses idle.45
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Given the special vulnerability of children to air contaminants and the
necessity that they spend large amounts of time indoors at school, the U.S. EPA
has developed a major program to assist local communities to address indoor
air quality known as Tools for Schools. The program is voluntary, but it has
been adopted by thousands of local communities who wish to improve their
schools and protect the health of children. The program has identified several
important steps, which include: organizing, assessing, creating a plan, taking
actions, evaluating, and communicating.46 Note that this program relies on local
parental involvement in conjunction with the support of school personnel.

Environmental Tobacco Smoke

Environmental tobacco smoke is related to the built environment because most
secondhand smoke exposures occur inside buildings, particularly residential and
commercial buildings that lack proper ventilation. Smoking rates have declined
substantially in the United States over the past several decades so that only
about 20% of the U.S. adult population smokes today. One consequence of
this improvement in smoking is that exposure to environmental tobacco smoke
has substantially decreased as well.47 These exposures can be measured by
biomonitoring the county’s population. For example, the National Health and
Nutrition Examination Survey (NHANES) measures the amount of cotinine, a
metabolite associated with exposure to tobacco smoke, in the blood. It found that
the number of people with detectable cotinine levels has substantially dropped,
but the percentage of nonsmokers who are exposed to tobacco smoke is not
zero, which indicates there is an ongoing problem with exposure to tobacco
smoke. One strategy to reduce exposures has been the banning of smoking in
workplaces, particularly bars and restaurants. Data show that this substantially
reduces exposures for nonsmokers (as well as reducing the prevalence of smoking
itself).48 An additional strategy has been to change social norms so that it is no
longer acceptable to smoke near children or inside homes.49 Again, there have
been benefits of both reduced exposure of nonsmokers to tobacco smoke and the
reduction in smoking itself.

Air Pollution–Associated Health Conditions

Some of the strongest links between the built environment and health are related
to issues around air quality. The research in these areas is ongoing, but the
health impacts associated with cardiovascular disease, asthma, and sick building
syndrome are illustrative of how the built environment can shape health outcomes
of air exposures.
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Cardiovascular Disease

There has been growing concern that there is an association between exposure
to air pollution and the risk of cardiovascular disease and sudden death. At first
the evidence was only found in ecologic and time series studies that compared
the overall levels of pollutants, particularly particulates, and mortality data from
public data sources. The association also seemed to lack biological plausibility; it
was not known how exposures in the lungs could lead to problems in the heart
or the brain. Since that time, experiments on volunteers and other research
have shown that very fine particulates can pass into the bloodstream to the
lungs and travel throughout the body.50 In the heart, for example, this can
create inflammation, which can lead to malfunctions that can result in the health
problems that were seen in epidemiological studies.51 These findings are being
used to call for greater controls on the sources of particulates, particularly power
plants and diesel buses and trucks.52 This also raises concerns about exposures
for people living near highways and other major roadways.

The cardiovascular health consequences of particulates, ozone, and other
air pollutants are profound. It has been suggested that particulates may be
responsible for thousands of hospitalizations and deaths each year.53 Exposure
to air pollutants may also be a factor in infant mortality.54 The economic cost of
this is high as well. To the extent that exposure to particulates reflects features of
the built environment (highways, ports, truck depots, and so on), this may be one
of the essential ways in which the built environment affects health.55 Similarly,
the unequal exposure to air pollution based on race and income may be a factor
that contributes to disparities in health.56

Asthma

A major disease for both children and adults with strong associations to the
built environment and the pollutants found in substandard housing and areas
with high levels of contaminants in the air, asthma is a complex disease with
a poorly understood causation. Although the disease was described in ancient
times, it was relatively rare until the past few decades and only reached epidemic
proportions in the United States in the 1990s. It is important to consider
that asthma is a chronic condition that affects people even when they are not
displaying symptoms. A person with asthma tends to have ongoing sensitization,
which is often symptomless but which can result in an acute episode. During
an asthma attack, the lungs constrict and swell and a person with asthma has
the characteristic symptoms of the disease: wheezing, coughing, and shortness of
breath. Thus asthma causation is a combination of factors that are associated
with this underlying chronic sensitivity and factors that set off acute episodes.
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Separating out these factors is very difficult and therefore our understanding of
asthma is still incomplete.57 Among the factors that are associated with either
increased sensitivity or an acute attack (or both) are tobacco smoke, certain
chemical exposures, cockroach antigens, cat and other pet dander, mold, and air
pollution. Many of these factors are associated with the built environment and
the air quality both inside and outside of buildings. Poor housing is more likely
to be infested with roaches and to have leaks from windows, roofs, or plumbing
that can lead to mold. Many urban at-risk populations live near highways and
other sources of ozone and particulates, two of the air pollutants most associated
with asthma.58 A major problem with asthma prevention is that these factors are
ubiquitous in the lower-income inner-city neighborhoods that have the highest
prevalence and greatest rates of hospitalization. This makes it difficult for people
with asthma to avoid asthma triggers.

Asthma has a profound impact on health and is a major cause of hospital-
ization of children and a major cause of death. Though it can be controlled by
medication, there is no cure. Modifying aspects of the built environment such as
moving or closing bus depots, truck routes, and other sources of pollution may
be one community-level intervention that can reduce the impact of asthma, but
these tend to be political decisions. Also associated with asthma are poor housing
quality and problems with indoor air in schools and day-care centers, particu-
larly water leaks that can lead to mold or housing infested by roaches and other
vermin.59 Therefore, programs that address housing quality, including housing
subsidies, integrated pest management, and code enforcement aimed at assisting
low-income tenants reduce their exposure to known asthma triggers, can also
reduce the threat of asthma. Finally, there can be education for individuals
with asthma and their families, helping them to avoid exposure to tobacco and
modify their personal environments (to the extent possible) to reduce asthma
exacerbations.60 Care must be taken, however, not to rely on these individual
and family interventions while ignoring the potential large-scale contribution of
housing and neighborhood factors that are beyond an individual’s control.61

Community coalitions to address asthma issues at the neighborhood level
have been implemented in a number of places. Through these programs there
has been success in raising asthma awareness, addressing local pollution sources,
and increasing the ability of communities to address multiple health threats.
These coalitions can help individuals meet the burden of asthma.62

Sick Building Syndrome

In the past few decades, there has been an increasing recognition of a problem
that at its most severe levels is known as sick building syndrome. People who
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live or work in certain buildings are afflicted with headaches, itchy watery eyes,
upper respiratory symptoms, or other health problems. These problems have
proved very difficult to study and remedy, but in general, they seem to be related
to newer buildings that have inadequate ventilation and highly effective barriers
against air infiltration along with building materials that contain solvents, adhe-
sives, and other chemicals that are released into the air. They are also associated
with older buildings that have issues with moisture and associated mold.63

Investigating structures that may have sick building syndrome is not easy
because the range of potential indoor air pollutants is very large and often moni-
toring devices are very substance-specific and are not designed to measure the
very many chemicals that may exist in indoor air. Which agency has jurisdiction
over indoor air is often not clear. Sometimes the local health department
will investigate, but in other situations, it is the local agency responsible for
workplace health and safety that will have responsibility for office building issues
(these agencies may not have the authority to assess residential problems). For
the people living and working in these buildings, simply finding an expert to
investigate the health problems can be frustrating.

Even if a problem is identified, it can be difficult to find a solution. Often the
cause of the building users’ symptoms is only hypothesized and it is not certain
what is causing the health problems. Moving people out while the offending
part of the structure is sealed or removed is expensive and may not be covered
by insurance. Fixing the ventilation system to increase the amount of clean air
or replacing building systems or building materials can be very expensive and
time-consuming. Worse, there is no guarantee that these repairs or replacements
will solve the problem.64

Ultimately, the solution to sick building syndrome is prevention: designing
and constructing buildings so that they are not susceptible to a buildup of prob-
lematic chemicals and ensuring that the building envelope is waterproof. These
are mandated by standard building codes and thus careful attention to these
provisions may reduce the risk of problems. This may mean that the capacity of
the ventilation system, particularly the amount of outside air that is drawn into
the building, must be carefully calibrated. Though bringing in outside air can
be expensive, particularly if it has to be heated or cooled, it is vitally necessary
for the health and comfort of occupants, especially if the building has a higher
grade of insulation, windows, and entry systems which reduce leaks.65 Another
part of prevention lies in the proper training of contractors in how to safely
use potentially problematic chemicals so that they are not released into the
environment. Finally, it is very important that hazardous chemicals be avoided.
This may be difficult as designers and consumers may not have any choice in
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the products that are used in the construction and furnishing of a building or
they may not have any knowledge of the chemicals used in these products. But
ultimately the solution to the indoor air quality problem, as it is in many other
environmental problems, is to reduce the reliance on problematic chemicals and
products to begin with.66 Proper maintenance is also essential.

Summary

Air quality in the United States is generally improving, but there are important
exceptions including problems with radon, particulates, and air pollution asso-
ciated with living near highways. Outdoor air is generally the responsibility of
states, which are charged with complying with the mandates of the federal Clean
Air Act. Indoor air is less well regulated and remains a major health concern, and
both indoor and outdoor air have been associated with cardiovascular disease,
asthma, and sick building syndrome.

Key Terms

Criteria air pollutants

Sick building syndrome

Discussion Questions

1. Describe some of the ways that land use is related to air quality.
2. Who regulates indoor air quality?
3. How do particulates impact human health?
4. What are the advantages of asbestos? What are its potential health effects?
5. Why was lead banned from gasoline? What were the health impacts of

this ban?
6. How does radon get into indoor air? How might this be prevented?
7. What is asthma? How might air pollution exacerbate asthma problems?
8. What is sick building syndrome? How might it be prevented?

For More Information

California Air Resources Board. www.arb.ca.gov.
Environmental Protection Agency—Air and Radiation. www.epa.gov/air.
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Environmental Protection Agency—Indoor Air. www.epa.gov/iaq/.
Health Effects Institute. www.healtheffects.org.
Indoor Air Quality—Tools for Schools. www.epa.gov/iaq/schools/.
Indoor Air Quality Association (IAQA). www.iaqa.org.
National Clearinghouse for Educational Facilities. www.edfacilities.org.



 

C H A P T E R 8

W A T E R

LEARNINGOBJECTIVES

� Describe the association between water quality and health.
� Differentiate between the Clean Water Act and the Clean Drinking Water Act.
� Explain the role of infrastructure in providing clean water and controlling sewage.
� Assess the role of monitoring in ensuring clean drinking water.
� Describe water recycling and desalinization benefits and issues.
� Discuss the environmental problems associated with nonpoint water pollution.
� Define xeriscaping.

In a sense, water is democratic—everyone uses it, everyone depends on it. But
that does not mean that everyone feels safe about the water they drink. Do
you trust the water that comes out of the tap where you live? Any idea where
that water comes from or whether there are chemical or biological agents in that
water that might make you sick? Maybe you buy bottled water instead. Is that
water any better? Think about the many ways people use water. Not only is
it used for drinking, but also for cleaning, bathing, cooking, and landscaping.
Many communities face threats to supply and quality, but what are some of the
ways we can reduce the amount of water we consume?

Impact of Water on Health

Water and water quality have profound public health impacts because in addition
to being essential for sustaining life, water is an important medium through which
diseases are transmitted. Historically, waterborne diseases have been major killers
and in many parts of the globe they remain so. These waterborne diseases can kill
directly, as when cholera causes massive dehydration, or they can kill indirectly,
as in the case of chronic diarrheal diseases that can weaken children and make
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them more vulnerable to other infections.1 Clean and abundant water supplies
have other important functions, including providing irrigation for agriculture
and water to fight fires.

The growth of cities that began in the nineteenth century propelled extensive
efforts to secure clean water supplies, cumulating in large-scale aqueduct projects
moving water hundreds of miles. In our time, increasing understanding of the
many ways diseases can slip through purification processes have prompted ever
stricter methods to manage and process water. We are also becoming more aware
of how chemical contamination can travel through the water system and affect
health. As science has refined our knowledge of water and disease, and as we
have grown to understand how our need for water can affect the environment,
how we use and manage water has changed.2

Access to water is closely linked to the built environment. As noted in Chapter
Two, developing clean water sources and providing sewer services posed large
challenges well into the twentieth century.3 Despite this progress, water and
sewer infrastructure continues to have major impacts on health. In addition,
water access can shape urban development and it has been posited that one
reason that development patterns in the West differ from those in the South is
that the former area is dry and water must be provided in order for land to be
developable; the resulting need for piped-in water makes large lots uneco-
nomical for services. In the latter area, new development can rely on wells, larger
lot sizes are feasible, and sprawl can increase.4

This chapter begins with a discussion of the regulatory framework for clean
water and clean drinking water. It then describes current standards for drinking
water and sewer systems, followed by issues related to the safe drinking water
and environmentally sensitive sewage discharge. The chapter concludes with two
alternatives to conventional water and sewer system supplies: xeriscaping and
composting toilets.

Regulatory Framework

The federal laws overseeing water and similar state laws reflect the history of
water regulation in this country. In general, the Clean Drinking Water Act
regulates water from the source to the consumer while the Clean Water Act
regulates water that is discharged out to destination water bodies.5 Though
the federal government sets the standards for drinking water and the water
quality of rivers, lakes, and near shore ocean waters, it is up to state and local
governments to provide strategies for meeting these standards. To a certain
extent this is effective, allowing municipal water providers to better comply with
regulations and enabling sewage treatment facilities to concentrate on fulfilling
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Table 8.1 Drinking Water—Selected Characteristics of Suppliers

Number of Customers
Type of System Number of Systems (Millions)

Community Systems 11,671 204.1
Small or Very Small Systems 9,103 61.3
NonTransient Non-Community

Systems (Schools, Office
Buildings, etc.)

18,742 6.3

Transient Non-Community Water
System (Gas Stations,
Campgrounds, etc.)

84,159 13.6

Source: EPA

their responsibilities under the law.6 But this is also an inefficient and confusing
system because in many places one authority provides the drinking water, another
authority is responsible for the collection and treatment of sewage and then dis-
charges this treated water, while still another authority downstream then has to
re-treat the water before sending it off to consumers (see Table 8.1). Furthermore,
private companies may be responsible for distributing water from public water
supplies, or an independent but publicly owned authority may be responsible
for water delivery. More confusing, these patterns vary from place to place. This
fragmented system is difficult to regulate and though in general water quality is
high, important disease outbreaks can still occur.7 In general, the Clean Drinking
Water Act only applies to what are known as public water suppliers, companies
or utilities that have more than a specified minimum number of customers.8

Infrastructure

A major goal of urban reform movements in the nineteenth century was to
find ways to import clean and safe water into cities and get this water into the
dwelling units of the poor. Some of the first efforts to purposely modify the
built environment were laws passed in London that mandated that the private
companies supplying water to the public had to access sources upriver from
London because downstream water tended to be more polluted.9 As the nine-
teenth century progressed, city after city began to implement large-scale public
works projects that brought in water from distant secure reservoirs and connected
buildings to these new supplies and to sewers.10 By the mid-twentieth century,
large-scale movement of water such as the California Water Project, which
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connected reservoirs in the northern part of the state with urban centers in the
south, became common. The era of these large projects came to an end as more
accessible water supplies became scarce, the environmental impacts of these
water projects became clear, and the financial costs to tap distant water sources
rose. Today, many localities rely on reducing local demand and reducing waste
rather than trying to overcome the barriers posed by moving large amounts of
water over large distances.

Just as important as the vision of clean water for drinking and other uses
has been the treatment of sewage. Up until the nineteenth century, human
wastes were often simply dumped into city streets where they remained until
they were washed away by the rain or blown away by the wind. Though the
Romans were famous for their sewers, much of this engineering skill had been
lost by the Middle Ages. But with the growth of cities and the demand for
better sanitation by the middle and upper classes, by the nineteenth century
there was a renewed effort to build sewers. Part of this demand resulted from
the introduction of running water into (upper-income) homes that resulted in
a need to dispose of this contaminated water. London and similar cities had
deployed storm sewers to drain away rainwater and homeowners with running
water wanted to connect with the storm sewers rather than draining their waste
into their backyards—which often resulted in contamination of lower floors in
the building. But these new connections quickly overwhelmed the storm sewers,
causing severe backups, which helped lead to the building of sanitary sewers
that collected the waste from homes and businesses.11 But the resulting systems
then discharged untreated sewage into local surface water bodies, causing algae
blooms, foul-smelling water, fish kills, and other small- and large-scale adverse
environmental impacts. This was the situation in much of the developed world
until well past the mid-twentieth century when regulations for the treatment
of sewage became the norm. Today, few developed countries allow untreated
sewage waste to be dumped directly into rivers, lakes, and bays, though it’s quite
common for rural areas to rely on septic systems that can leak sewage out into
aquifers and beyond. In addition, many local areas remain out of compliance,
resulting in ongoing water quality issues.

As with other types of infrastructure, the state of the water and sewer systems
in the United States has been negatively affected by delayed maintenance,
aging components, and difficulty in keeping up with increased demand and
evolving standards. Despite the fact that almost all systems charge users fees and
most receive public funding, the overall ability to meet the fiscal challenge of
infrastructure remains constrained.12

The provision of clean water and the treatment of sewage represents
an enormous health and environmental improvement and it has become a
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fundamental service of developed societies.13 But as will be seen, the risks posed
by contaminants in water continue. Despite these shortcomings, water and sewer
systems represent a fundamental example of how the built environment has been
used to promote health.

Drinking Water

The introduction of clean water for drinking has had a dramatic impact on the
health of people in cities and the burden of infectious diseases has eventually
receded so that most people in the United States do not worry about microbial
contamination of their drinking water.14 Along with rising incomes, clean
water helped to dramatically improve longevity and reduce mortality. The
improvements began even before chlorination became common and it was
demonstrated that even the simple act of filtering the water was a major health
advance. Over time, however, it has become clear that there are a large range
of threats present in partially treated water and even in the last few decades, the
standard set of practices used to ensure water cleanliness has become stricter.15

At first, public water supplies simply brought in untreated water from
a relatively pristine source. This by itself helped to increase cleanliness and
promote health improvements. Then filtration was introduced and disease rates
plummeted. The next innovation was chlorination, the adding of chlorine gas
to the water. Chlorination kills many, but not all, of the microorganisms that
can cause disease and it has the advantage that its disinfection properties
persist through the water distribution system so that if contamination occurs
after the water leaves the purification plant, it remains safe to drink. However,
after an outbreak of Cryptosporidium in Milwaukee in 1993 that sickened
over 400,000 and may have killed dozens, it was clear that some disease-
causing organisms could make it through the basic filtration and chlorination
system.16 Another process began to be adopted—ozonation, the forcing of
ozone through water—because it had the advantage of killing other organisms
that chlorination could not eliminate. However, ozonation has the drawback
that it does not provide protection downpipe from the treatment plant; that is,
the ozone quickly disperses and dissipates so that any downpipe contamination
is not addressed. Therefore, it cannot totally replace chlorination by itself. The
Milwaukee incident also demonstrated that it was vitally important to protect
water supplies from contamination because it was found that the source of
contamination of Milwaukee’s water was farm animals who were pastured above
the aquifer that fed the city’s water supply; subsequently, new federal regulations
called for preventing development around water sources and the covering of
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water supplies whenever possible. The goal is to prevent human and animal
wastes and pollution from contaminating water.17 Today, an ideal system is one
that begins with the protection of the water source itself, uses a combination
of ozonation and chlorination along with filtration to remove pathogens from
the water, and provides continuous protection between the treatment plant
and the consumer. The goal is that by providing multiple barriers and treatments,
the risk of disease is reduced.

FOCUS ON

Bottled Water

In the 1990s, the United States saw a dramatic increase in the amount of bottled
water consumed. The advantages of bottled water can be that it is convenient,
safe, and relatively healthier than sugared soft drinks. Many consumers use bottled
water at home because they do not trust the water that comes out of their faucets
or their tap water may not taste good.18 But over time, there have been some
concerns about bottled water. For one thing, the water often comes from public
water supplies and thus it is seen as an unnecessary alternative to public water.
In response to this criticism, regulations now require that the source of the water
be displayed on each bottle. However, it is not clear if this has been sufficient for
consumers to know where their water has come from. Another criticism is that this
water is very expensive, particularly when compared to the cost of public water,
which is usually provided at the cost of pennies per gallon or less. In contrast,
bottled water can cost several dollars per gallon.19

The past decade has also seen concerns about the environmental effects
of bottled water. The plastic bottles themselves take energy to produce, the
plastics involve the use of chemicals which may then leach into the water, the
bottles are often exempt from recycling requirements and thus contribute to
the solid waste stream, and the energy needed to move water from sources to
consumers is wasteful.20 There is also concern that the water is not fluoridated
and thus lacks some of the benefits of drinking regular tap water.21 In response,
some environmental organizations and consumer groups have launched public
relations campaigns against bottled water.22 This issue is evolving.

Water Quality Monitoring

Just as critical as the engineering components of a safe drinking water supply
system is the monitoring of water systems and the regulation of the providers.23

The federal government mostly relies on states, local governments, and water
providers themselves to monitor and maintain the safety of their systems. Much



 

WATER 161

of the safety of the water supply rests on self-regulation, and this reliance grew
in the first decade of the twenty-first century because of budget cutbacks and
the thought that the private sector could adequately police itself. In looking
back at the water system in the past decade, however, there are serious gaps in
the regulatory system of our drinking water.24 For one thing, many violations go
unreported or if they are reported, a simple promise to remedy the situation is
all that may be required of a water provider. The regulations themselves do not
mandate continuous monitoring of every potential contaminant and a problem
may go unidentified for quite some time. It should be noted that the 1993
Milwaukee outbreak was only identified after public health authorities noticed
that local pharmacies had run out of antidiarrheal medicines.25 The records of the
water provider did indicate that there had been an increase in turbidity about
the time of the outbreak, but the response at that time was simply to temporarily
increase the amount of chlorine added to the water. Unfortunately, chlorine is
ineffective against the Cryptosporidium oocysts and the epidemic grew.26 The
failure of monitoring protocols, along with inadequate infrastructure to prevent
disease, can result in outbreaks.27

In addition, some systems seem to be in constant violation and yet the
regulatory bodies have been unable to bring them into compliance. As a result,
millions of U.S. residents have been drinking water that did not meet current
standards for at least some time during the past decade.28 Although there may
have not been a widespread serious outbreak of disease since 2000 that we know
about, some public water supply systems may be vulnerable.29

Water Recycling

Given the high cost of securing new water supplies, some cities, particularly those
in arid areas, are turning their attention toward water recycling.30 San Jose,
California, has created a second water distribution system, called graywater,
which takes water from its sewage treatment plant and delivers it to golf courses,
college campuses, and parks. The water is used for irrigation, but not for
drinking.31 Orange County, California, has gone a step farther and is using what
is referred to as toilet-to-tap water recycling with the water outflows from a sewage
treatment plant added to other water sources and then delivered to consumers
for drinking and other household uses. Both of these types of water recycling have
raised concerns. The development of the parallel water distribution system may
result in consumers unknowingly using recycled water for drinking. Though the
local sewage treatment authorities maintain that the water is safe for drinking,
there may still be a fear of drinking such water.32 There is a similar problem
for the toilet-to-tap system. Is the water safe to drink? And even if the water is
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safe, will consumers be willing to drink it? In either case, are there contaminants
such as metals and pharmaceuticals that are passing through the treatment and
drinking water systems and ending up being consumed by people? These are
major questions as yet not fully answered.33 However, it should be pointed out
that water is already being recycled as communities downstream from the water
discharge of one metropolitan area draw that water into their own water system.

Desalination

In certain areas it is so difficult to find freshwater sources that local water pro-
viders have turned to desalination to create a water source. Given the vast
amounts of saltwater on this planet and the fact that a large percentage of
humanity lives less than a hundred miles from an ocean or sea, saltwater is a
very abundant potential source of drinking water.34 However, the salts must be
removed before the water is drinkable. A number of processes, such as reverse
osmosis, have been developed to desalinize water. Unfortunately, these processes
require a large amount of energy and thus have great environmental impacts
and can be very expensive.35 In the United States, only the Santa Barbara area
of California relies on desalinization for its water supply.

Wastewater Treatment

The treatment of wastewater has evolved over time as well. In the past,
wastewater was simply discharged untreated into rivers, lakes, or bays. This
sometimes produced heavily polluted surface water bodies where fish and
wildlife disappeared, recreation became impossible, and any downstream uses
became problematic. The biological contaminants resulted in algae blooms,
eutrophication, and the depletion of oxygen in the water that resulted in only
anaerobic bacteria being able to survive. The water turned green, fish died,
and the air reeked of hydrogen sulfide (the smell of rotten eggs).36 Other con-
sumer products such as detergents, particularly those that used phosphates,
contaminated water bodies, often resulting in their being covered with foam.37

Since there were no laws prohibiting the dumping of industrial wastes into
the water, it was standard practice for industry to release heavy metals (such
as lead, mercury, and cadmium), solvents (for example, trichloroethylene), and
other hazardous chemicals (for example, PCBs) into the environment. Not only
did these contaminate the water column, they also contaminated sediments
(potentially leading to decades if not centuries of potential health risks) and could
easily move up the food chain and threaten ecosystems and human health.38

At first, there was little regulation of what could be discharged into open
waters, but the growing environmental movement that began in the 1960s
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produced calls for greater restrictions on sewage discharges. In the beginning,
raw sewage was simply dumped into any convenient water body. The first stage
of treatment is to use screens and filtration to eliminate larger contaminants
in wastewater. Although this is effective in reducing some of the contaminants,
the water is still substantially polluted with both organic matter and inorganic
contaminants. It is now standard practice to provide secondary treatment,
usually using microorganisms to consume organic matter in the wastewater. This
reduces the risks of algae blooms and eutrophication, but because the wastewater
can still have important amounts of nutrients, some wastewater treatment
systems now use tertiary treatment methods that further eliminate nitrogen and
phosphates from the water. Accompanying all of these treatments have been new
regulations to reduce the inflow of contaminants into wastewater. Though some
discharges of chemicals are still allowed under the current federal and state permit
process, the release of many of the most dangerous chemicals and metals is now
prohibited. Some of these regulations have been the result of findings that some
pollutants can harm the microorganisms that are used for secondary treatment.
Other regulations were implemented because of the serious environmental and
health effects of the chemicals themselves.

There is a continuing problem in many areas with combined sewer over-

flows, situations where untreated sewage is diverted into the storm drain system
during and just after heavy rains. Similarly, some sewer systems receive large
influxes of rainwater which can stress their ability to treat effluent, sometimes
leading to untreated discharges. Both of these situations can lead to contami-
nated surface and groundwater. The ultimate solution to this problem is costly:
the complete separation of storm waters from waste streams along with special
infrastructure to capture and store storm waters when necessary.39 In the context
of aging infrastructure and revenue limitations, these situations may be difficult
to implement.

Sludge

A by-product of the sewage treatment process is sludge, the accumulated biolog-
ical debris produced by the bacteria working on organic matter in the water; a
well-functioning treatment system produces a fair amount of sludge which must be
disposed of.40 Some treatment authorities simply dump the sludge into landfills,
but this adds to the burden on landfills and can be expensive. Some authorities
heat the sludge to reduce its water content and thus reduce its bulk and weight,
but this has led to concerns that this can produce air pollution as some chemicals
in the sludge volatilize. Still other authorities have tried to sell sterilized sludge as
fertilizer, but this raises concerns that there may be metals present in the sludge
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that can contaminate soils and food supplies.41 Although there may be environ-
mental benefits for the reuse of sludge, these concerns need to be addressed.

Chlorination By-Products

One of the benefits of using chlorination to purify water supplies is that the
protective actions of chlorination persist. Chlorine is added at the drinking water
treatment plant and it stays in the water and remains chemically active for several
days. Thus the safety of the water persists as well. But there is a downside to this
positive feature of chlorination. The chlorine can react with organic matter in the
water and form what are known as chlorination by-products. These by-products
have been implicated in certain cancers, such as those of the colon and bladder,
and with increased risk of adverse pregnancy outcomes.42 There is a trade-off:
the more chlorine added to the water, the more effective it is in reducing the
amount of disease-causing organisms, but the amount of chlorination by-products
is increased. Reduce the chlorine and the amount of chlorination by-products
is decreased, but the chance that biologically active pathogens can remain in
the water increases. There are two ways that this trade-off can be reduced. One
is to reduce the amount of organic matter in the water supply. This is done
by protecting water sources, reducing the amount of animal and human waste
that flow into reservoirs, and so forth. This results in less organic matter that
can react with the chlorine. The second way this trade-off can be reduced is by
the introduction of ozonation, which decreases the need for large amounts of
chlorine. Chlorine is still necessary because ozonation does not persist and thus
cannot protect downpipe contamination, but the lower chlorine levels result in a
reduced amount of chlorine by-products as well.43

Lead in Drinking Water

For most of history, and until very recently in the United States, it was common
to use lead to make pipes or to use it in solder; the word plumbing comes from
the Latin word for lead. The result is that for many U.S. residents, one of the
few remaining potential sources of lead in their household environment—now
that leaded paint and gasoline have been banned—is the tap water that they use
for drinking and cooking, and there have been instances where exposures from
drinking water have been associated with elevated blood lead levels.44 The U.S.
EPA sets a maximum standard for the amount of lead allowable in water and
local public water suppliers are required to annually sample a certain number of
homes in their service area to help determine how much exposure to lead may
be in the area. The results of the surveys must be reported to customers.45
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Given that there is no safe exposure to lead, there are a number of ways
to reduce exposures through this route. Water providers often manipulate the
pH levels of their water system so as to reduce its corrosiveness and its ability to
absorb lead from pipes and solder. Consumers can protect themselves by simply
running tap water for a minute before using so that water that has accumulated
in the pipes is replaced by fresh water, by never using hot water directly from
the faucet for drinking or cooking, or by using filters.46 All of these efforts may
require education if they are to be effective.47

Pharmaceuticals in Drinking Water

Water treatment has many limitations and rarely does it produce an end product
that is pristine and completely free from all contamination; most utilities don’t
take a final step of using a process such as reverse osmosis that can actually
remove chemical contaminates from water. In most systems, the nonbiological
contaminants in the water remain. One issue that has recently come to the atten-
tion of environmental health scientists has been the contamination of drinking
water, and water in aquifers, rivers, streams, and lakes, with pharmaceuticals
that have been excreted or disposed of by people and have then passed through
the treated wastewater stream out into the environment. This is a recent problem
because only in the past few years have scientists had the ability to detect these
contaminants at the low levels at which they are typically found in water, but they
probably have been there as long as the use of antibiotics and drugs themselves.
Of particular concern is chemicals that have estrogenic properties, such as birth
control pills and other similar hormone-mimicking chemicals. It is not known if
the small amounts of these chemicals, which now have been found in at least
trace amounts in almost all drinking water, have a biologically active presence. If
they do, this could present a serious health threat. But at the present, the effects
of pharmaceuticals in water supplies are unknown.48

There are several programs that could potentially reduce the amount of
pharmaceuticals in water and the environment. One of the most important might
be to educate consumers not to dispose of extra, unused, or no longer needed drugs
down toilets or drains. It is not known to what extent this is a common practice
but it is hypothesized that this is a major source of contamination. It could also
be that the alternative of disposing of drugs in garbage might ultimately result in
contamination of water supplies if these landfills leak. Public relations campaigns
to educate consumers about the environmental effects of these practices may
be one way to reduce them. Of course, changing consumer behavior also
means providing alternatives and some have proposed that pharmacies should
be required to accept discarded drugs so that they do not end up in the water
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supply. This most likely will necessitate regulation on either the state or federal
level and also will take time and education to become fully effective.49

Overuse and Contamination of Aquifers

A serious problem in many places has been the overuse of aquifers either for
drinking water or for irrigation. The water in many aquifers is the result of the
accumulation of thousands of years of rainfall that has slowly produced a buildup
of underground water and, in some places, current underground water supplies
represent water stored during the ice ages. One problem for some aquifers is that
the groundwater may be contaminated. Aquifers are very susceptible to pollution
because almost any hazardous chemical used at the surface or charging area of
the aquifer can percolate into the underground water supply or be moved there
via rivers or long-range transport of chemicals. These chemicals can persist for
many years in an aquifer because of the stable temperatures and lack of sunlight
underground, or because of the stability of the contaminants themselves. When
this water is then pumped up for use or the water from the aquifer is discharged
into a surface water body, these contaminates can harm human or ecosystem
health.50 Another problem is that land can subside as water is pumped out of the
underlying aquifer. This is the particular problem in places such as Mexico City
where depleted aquifers have resulted in land subsiding ten feet or more.51 As
the land subsides, buildings can collapse and pipes break. Even if the land does
not subside, if water tables fall, there can be serious effects on the buildings above
them. Boston, Massachusetts, has seen buildings in several historical neighbor-
hoods become at risk as falling water tables have exposed wooden pilings which
then rot, a very expensive condition to remedy.52 A final problem with the overuse
of aquifers is that the aquifer could become so depleted that it becomes unable
to provide water for farming and urban residents. For example, there have
been concerns that the overpumped Ogallala aquifer, which parallels the Rocky
Mountains under the Great Plains, could eventually cease to be a source of
agricultural water because it is so heavily used.53 This would threaten the
agricultural viability of hundreds of thousands of acres over the aquifer.54

The solutions to these problems rely on the protection of the aquifer itself
and careful monitoring and regulation of the amount of withdrawals from the
aquifer. Protecting the aquifer means carefully regulating and limiting the use
of chemicals at the land surface.55 This includes monitoring chemical users so
that leaks are avoided, educating consumers that they should avoid the use of
pesticides and other harmful chemicals so that these do not leach down into the
aquifer, and limiting the pumping of groundwater so that it is not depleted. This
may even involve the importation of water and using it to recharge aquifers.
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Reducing Residential Water Use

The ever-increasing cost of providing clean water has prompted communities
to examine how they use water and to work with households to reduce water
consumption.56 One of the most important ways this is done has been to address
all the various ways a typical household uses water (see Figure 8.1). In general,
water is used for drinking, cooking, cleaning, sanitation, and landscaping.57 One
way that water use can be decreased is by requiring high-efficiency plumbing
fixtures. These can include aeration devices on faucets and shower heads that pro-
vide strong water pressure even as they reduce the amount of water flow. There
has been some consumer resistance against these devices because many of them
are not as effective as they have promised. Also drinking and cooking often require
a certain amount of water and thus consumers react to volume reductions by sim-
ply running the faucet longer. Another innovation has been low-flow toilets. Some
of these have also proved to be ineffective, but in general they have been adopted
in most parts of the United States and are now a standard part of the building code.
Other efforts to reduce water consumption can include changing how water is
priced. Many consumers do not see a bill or are not aware of their water consump-
tion, but if they are informed of the cost of their water, consumption can decline.58

Outdoor watering is a major use of water and many communities have taken
steps to limit either short- or long-term landscape watering. It is quite common
during times of drought for local authorities to limit the amount of water

FIGURE 8.1 U.S. Indoor Water Use—1999
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households consume, specify the time of day that outdoor watering is allowed,
or even prohibit all outdoor watering. The time-of-day restrictions are reflective
of the fact that some of the water that is used to irrigate yards evaporates before
it reaches plants and the amount of this evaporation can be reduced if watering
is prohibited during the warmest parts of the day. These restrictions may not be
well received by communities even if they are in the middle of a severe drought.59

Rather than waiting until a drought begins or lengthens, some communities
have become proactive and are now requiring homeowners to put in landscaping
that needs less water to maintain. Often called xeriscaping, this practice
relies on groundcovers, such as cacti and succulents and other, often native,
plants that simply do not need to be watered as much and can resist a dry
spell.60 The success of these requirements is often dependent upon educating
consumers about the benefits of these alternatives.61 See Chapter Sixteen for
further discussion of this issue.

Reducing Leaks

Many water distribution systems are now approaching a century or more in age
and are beginning to show the effects of time. Past installation practices may not
have been as effective as they are today or many pipes may simply be approaching
the end of their effective life span.62 Some communities have found that a way
to reduce waste in the system is to systematically look for and repair leaks.63

Given that the consumption of water by end users is carefully metered and that
the amount of water going into the system is also easy to know, it is fairly easy
to identify how much water is going out versus how much water is being used,
and it can be assumed that the difference is being lost to leaks. New technologies,
including acoustic sensing, may detect leaks as well.64 The ability to maintain the
systems is predicated on the ability to have sufficient water rates to pay for a leak
identification and repair system, but the benefits in reducing waste are great.65

Nonpoint Pollution

Though the disposal of raw sewage into water bodies is no longer permit-
ted under the Clean Water Act, there are ongoing problems with sewage
discharged from what are known as nonpoint pollution sources. Point pol-
lution sources include the large outflow pipes from municipal systems and water
treatment plants. Potential nonpoint sources include millions of septic systems
that are spread across the rural and suburban landscape. Nonpoint sources
include agriculture runoff, urban street runoff, and other sources that can pose
potentially important environmental impact.66 Many septic systems have been
poorly maintained or poorly sited and over time they can allow raw sewage to
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seep through soils into aquifers, lakes, rivers, and bays. This can cause algae
blooms, microbial contamination, and other problems.

The solutions to the problems posed by nonpoint pollution are not easy.
Many septic systems are not regulated by existing federal and state law and
the owners of these systems have little incentive to spend the money it takes to
maintain or improve them. Some states, such as Massachusetts, have decided
to bring certain of these systems into a regulatory system and property owners
along waterways have been forced to spend tens of thousands of dollars either
to connect to sewer systems or to substantially upgrade their septic systems.
There have been some grants to make the process less financially painful, but
improvements to water quality can come at the cost of great expense to property
owners. Other areas have taken an educational approach, explaining to property
owners how to maintain their systems and the consequences of a system failure.67

Collectively, pollution from nonpoint sources continues to be a major national
issue even though it often originates on a very local geographic scope.68

Composting Toilets

Rather than depend on expensive large-scale infrastructure projects, some have
suggested that the way to address the waste disposal problem is to use small-
scale technologies and have proposed innovations that include what are known
as composting toilets. These are different from the traditional septic/leaching
field systems that have been found to cause problems associated with nonpoint
water pollution. Instead, these self-contained units accept a variety of organic
waste, including wood scraps, discarded food, grass clippings, and other similar
household wastes and promote the use of aerobic bacteria to convert this waste
into benign compost.69 They tend to need careful monitoring of their temper-
ature and air supply to maximize the ability of the bacteria to consume the
waste and minimize the potential for foul odors or accidental discharges.70

The resulting compost is as clean as, if not cleaner than, what is produced by
conventional waste systems and can be used to fertilize gardens and lawns.71

There are number of composting toilets now on the market and there has been
some thought that these might ultimately and collectively replace the need for
expensive large-scale sewer projects.

The acceptance of these alternatives has been uneven, however. Some local-
ities prohibit them and require that all buildings be connected to the available
sewer system.72 There has been some greater acceptance of these systems in
places where sewers do not exist. But even in these locations, it may be necessary
to convince the local building and health department that composting toilets are
an acceptable alternative. It may be that there is a need for consumer education
to make these alternatives more highly used.
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Summary

Water quality falls under the federal Clean Drinking Water and Clean Water
Acts, but its maintenance is mostly the responsibility of local water providers. A
well-designed water system includes the protection of water supplies and aquifers,
filtration, chlorination, ozonation, and constant vigilance and monitoring. Given
the scarcity of water in many areas, some communities have turned to desaliniza-
tion and water recycling. Others are trying to reduce water use through programs
to address leaks and promote xeriscaping.

Key Terms

Aquifer

Combined sewer overflow

Graywater

Nonpoint pollution sources

Ozonation

Xeriscaping

Discussion Questions

1. What are the two main federal laws governing water?
2. Name the features of a state-of-the-art drinking water system.
3. Who is responsible for the day-to-day monitoring of water quality?
4. What are the concerns with water recycling and desalinization?
5. What are chlorination byproducts? Why are they public health concerns?
6. How do pharmaceuticals end up in drinking water? What can be done to

protect drinking water?
7. Name some of the problems associated with overuse of aquifers.
8. What are composting toilets? What are some of the barriers to their being

used more?

For More Information

American Rivers. www.americanrivers.org.
Clean Water Action. www.cleanwateraction.org.
Environmental Protection Agency—Water. www.water.epa.gov.
National Association of Clean Water Agencies. www.nacwa.org.
National Resources Defense Council. www.nrdc.org/water.
Xeriscaping: Creative Landscaping. www.ext.colostate.edu/pubs/garden/07228.html.



 

C H A P T E R 9

F O OD , N U T R I T I O N ,
A N D FOOD S E CU R I T Y

LEARNINGOBJECTIVES

� Describe the role of the built environment in food safety.
� Define food insecurity.
� Describe the major programs and policies to assist households and individuals to

access food.
� Define a food desert.
� List the health and environmental impacts of factory farming and large-scale livestock

operations.
� Explain how locavorism may have environmental benefits.
� Discuss the impacts of urban gardening.

Let’s think about where you get the food you eat. Consider all the places you
buy food, including restaurants, school, work, and the stores where you purchase
groceries. Can you buy the elements of a healthy diet in the neighborhood you
live in? How far would you have to travel to buy fresh produce? In addition, do
you know anything about where and how your food was grown or how far it
traveled to get to your plate? As we will discuss, these questions are all associated
with the environment. The built environment helps shape what you eat and
contributes to your health.

Because of the influence of physical activity on obesity, many researchers of
the health impacts of the built environment have focused on this side of the
food consumption: the physical activity and energy balance equation. Many
of the built environment’s effects on physical activity are discussed in other
chapters in this book, but weight gain is a function of both calories expended
and calories consumed; a comprehensive program to address obesity must also
include the food we eat.1 In this chapter we will discuss how the built environment
affects food consumption. It will cover topics ranging from the built environment’s
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influences on food quality and the food distribution system to concerns regarding
some communities’ lack of access to nutritious food. This chapter also discusses
food assistance programs because of how they help make food more affordable.

The initial focus on the consumption side of the obesity equation had been
on how to get people to eat less and make healthier food choices. Toward that
end, there have been studies of diets and the design of individual-level inter-
ventions that explore or attempt to modify how people consume calories. But
an environmental perspective on nutrition looks at how the built and social
environment may support or hinder healthy eating or assist consumers to limit
themselves to the appropriate number of calories to maintain a healthy weight.2

Eventually, this interest has expanded to include the environmental impacts of
food production itself and the impacts of promoting food production inside urban
areas. Thus the study of the built environment includes issues of production,
safety, distribution, sources, and the types of food that are available to consumers.
Many of the efforts to modify the built environment to address food issues and
obesity center on increasing access to nutritional food, reducing the environmen-
tal impacts of food production and distribution, and improving the affordability
of food.

A major success of the global food system at the beginning of the twenty-
first century is that for the most part, we have reduced the risk of famine in
the developed world, at least as it relates to large-scale, acute episodes of
life-threatening hunger.3 With the exception of countries that are undergoing
large-scale disruption from war, repression, and unrest, the kind of famines seen
throughout much of recorded history, and in many places in the nineteenth and
twentieth centuries, have been eliminated. But even as large-scale agriculture
and food production and the long-distance movement of foodstuffs have solved
the problem of famine, it has exposed continuing problems of hunger and food
insecurity that have profound impacts on people’s lives and health. In addition,
there are ongoing concerns about the environmental effects of food production
and the quality and safety of the food supply.

Foodborne Illnesses

A major ongoing health problem in the United States is that of foodborne illnesses.
Because of a food infrastructure that can move foodstuffs across thousands of
miles, foodborne illnesses are not local to any one place or time but can
strike anywhere, at almost anyone. Thus foodborne illnesses are relevant to
the subject of this book because many of the sources of contamination are
associated with features of the built environment: contamination from point and
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nonpoint pollution sources, a distribution system that uses packing plants and
processing centers, and local food environments that are dependent on national
and international movement of food supplies. Each of these parts of the food-
producing infrastructure can introduce contamination and disease. Indeed, the
very large-scale movement of food has made it possible for a single incident
to sicken people thousands of miles away.4 In the United States, there have
been periodic outbreaks of disease associated with E. coli, salmonella, and other
organisms in the food supply. At first, it was thought that these illnesses were
only related to meat consumption, particularly chicken and hamburger and
other highly processed meat and poultry products.5 There have been repeated
outbreaks of illnesses and deaths caused by contaminated meat from individual
processing plants that, because of a widespread distribution system, can affect
multiple states.6 In the past ten years it has also been revealed that outbreaks
could arise from produce as well as meat; for example, contamination of spinach
from a grower in California resulting in deaths across a dozen states.7 The CDC
estimates that there are 76 million annual cases of foodborne illnesses, resulting
in 325,000 hospitalizations and 5,000 deaths, though the percentage attributable
to food production and distribution practices is not clear.8

Most food-related illnesses are not reported because if an individual becomes
sick they may not seek medical attention or the doctor may not diagnose illness in
such a way that the food supply is suspected. Perhaps it is only the most extreme
cases and outbreaks, when vulnerable populations such as children are affected
or when otherwise healthy people become very ill and become hospitalized, that
these problems come to light.

Efforts to prevent these outbreaks have not been totally effective.9 For
example, it is extremely hard for consumers to protect themselves because these
organisms can be in food yet be undetectable by the naked eye. Even so, many
do not even take precautions that are within their power that might prevent
some illnesses. For example, consumers are advised to cook hamburger and
poultry until internal temperatures are sufficiently high that microorganisms
are destroyed, but surveys suggest that these recommendations are not always
followed.10 Nor would these recommendations protect consumers against infected
produce that is consumed raw. Perhaps if consumer demand for greater protection
of the food supply could be translated into political action and programmatic and
legal policies to change how food is produced and distributed, this problem might
be reduced. Local and state health departments can do little more than monitor
outbreaks and issue warnings once an outbreak is detected, thus providing little
primary prevention to the public.

The federal government, which ultimately has the greatest potential power
to protect the food supply because of its ability to regulate interstate commerce,
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lacks the resources to closely monitor the hundreds of thousands or more
farmers, producers, distributors, and retailers of food so that outbreaks can be
prevented or identified in advance of serious illness. The testing of samples is
limited and may not be sufficient to protect the food supply and tightening
regulations can be politically difficult and expensive to comply with.11 Though
the frequency of disease outbreaks could be reduced by more effective regulation,
it is not certain that they could be entirely eliminated.12 As will be seen, although
there are alternatives to the current global system of large-scale agriculture,
these alternatives are not yet capable of replacing the industrialized food system
on which most developed nations and particularly the United States rely. Built
environment–related solutions include better sanitation in rural and semirural
communities, cleaner processing plant standards, creating linkages between
communities and local food producers, facilitating community gardens, and so on.

Food Insecurity

Even though the risk of famine has been substantially eliminated in the world,
there is still the ongoing problem of food affordability and insecurity. In other
countries, particularly developing nations, there are billions of people who are
extremely poor and for whom securing food is an ongoing struggle. But even
in the United States there are many who cannot afford to purchase food. In an
effort to meet the challenges of household budgets and the cost of food, parents
may go without food to provide for their children, meals may be reduced in
size, or cheaper, less nutritious but high-calorie foods may be substituted for
healthy foods.13

This food insecurity results from the inability of households to meet other
costs and still purchase food.14 Over the past several decades, the relative cost of
food has declined from what once represented approximately 25% of household
income in the 1960s to what is now usually less than 10% even for many of those
who have lower incomes. However, other expenses have risen so greatly that
households are sometimes forced to reduce their purchases of food. One of these
rising costs is that of renting or owning a home.15 In the 1960s, it was thought
that a household should spend no more than 25% of its income on rent or home
ownership costs. By the beginning of the twenty-first century, however, it was
not uncommon for households, particularly low- and middle-income households,
to spend more than 50% of their total income on housing. As a result of the
scarcity of low-income housing, health can be affected by the inability to afford
food. The high rate of inflation in medical costs has also put stresses on families’
ability to afford food (see Figure 9.1). Data from national surveys suggest that
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FIGURE 9.1 Percentage of Households with Food Insecurity
Among Children
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as many as 10% of U.S. households may experience food insecurity at some
point during a given year. Low-income, under- and unemployed persons, and
persons of color are the most likely to report being food insecure. These are also
the groups most likely to suffer from obesity. Communities with elevated rates
of food insecurity tend to be those facing other health and environmental issues:
inner-city neighborhoods and rural areas.16

The health effects of food insecurity are becoming increasingly clear. Indi-
viduals and households that are food insecure are at higher risk for obesity, poor
diet, hypertension, and other illnesses.17 This may be a result of a complex set
of behaviors and perhaps physiological changes that can accompany hunger.
Addressing food security and its underlying social and economic issues is vital
if we are to address obesity.18 Some of the food-insecurity solutions related to
the built environment include creating more affordable food options in at-risk
neighborhoods, addressing unaffordable housing, and developing connections
between high-risk communities and food sources.

Nutritional Subsidy Programs

The main U.S. program to meet the challenges of food insecurity has been
the federally funded food stamp program, formally called the Supplemental
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Nutritional Assistance Program (SNAP).19 SNAP is administered by the states
and each state has its own application process. Eligibility guidelines are set by
the federal government and include an assessment of household assets, total
household income and size, and any special circumstances that may affect the
ability to purchase food. A major problem with this program has been getting
those eligible to receive food stamps to actually apply for and use them. Many are
not aware of the program and many are reluctant to use the program because of
the associated stigma or because they fear government scrutiny.20 States have tried
publicizing the programs, linking applications for food stamps to applications for
other assistance programs, and streamlining the use of the program at food stores
by replacing the old stamp system with a system that resembles a credit card.
The program has also been extended so that it can be used at farmers markets.21

Another major program to assist those in need of adequate nutritious food is
the women, infant, and children program known as WIC.22 It is open to women
during pregnancy and for up to one more year if breast-feeding, to infants
up to their first birthday and children under the age of five. Again there are
income-based and situation-based eligibility requirements and the program is
administered by the states and funded by the federal government.23 There are
similar problems in encouraging those eligible for the program to sign up for it.

Food Pantries and Emergency Food Assistance

Despite public funding of nutritional programs and outreach efforts to those
who are in need and eligible to participate in these programs, many families
still find themselves without food.24 To help alleviate this problem, a private
nonprofit network of food pantries and emergency food assistance programs has
been established across the country.25 Many of these are based in churches and
other faith-based institutions, and others have been established to serve special
populations such as those who do not speak English. In many metropolitan
areas, there are special organizations that work to receive donations of food
and money to channel to the individual food pantries.26 These local, regional,
and national networks of food pantries are now a critical part of the United
States’ food infrastructure and represent one way the built environment has been
modified by nongovernmental organizations to meet the needs of at-risk people.

Collectively, these organizations and the many volunteers and donors who
support them have done major work to address the problem of poverty and
food insecurity in this country. However, during times of recession or economic
problems, it is not clear that they can entirely help the communities most at risk,
and even during good times such organizations can only supplement but not
eliminate the need for WIC, SNAP, and other food assistance programs.27
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Subsidized and Free Student Lunches

Poverty in the United States is strongly associated with age, and children are
much more likely to be poor than any other age group. Therefore, one way
to meet the challenges posed by poverty was to use the country’s public school
system to improve the diets and health of children. Beginning in the 1960s,
the United States Department of Agriculture introduced the subsidized lunch
program, which by the year 2006 provided free or subsidized lunches to over
30,000,000 students in over 100,000 schools each day and in many districts has
been extended into the summer vacation period so that students do not suffer
from hunger or malnutrition when school is out.28

Children, particularly elementary students, are highly dependent on what
their schools offer for meals and snacks. In a sense, school food offerings represent
a significant part of a child’s food environment and the quality of school-based
meals is therefore critical to health. The program has been criticized for the
low nutritional quality of its offerings that too often are high in sugar, salt, and
fat, and low in vegetables and fruits.29 There has been a movement to require
school districts to provide more nutritious servings and reduce their nonnutritious
offerings, and over time it appears that the nutritional quality of the offerings has
improved, though there is much work yet to be done.

One of the problems with the program is that it can be difficult for parents
to influence the offerings in school meals. Some schools do not believe it is
their responsibility to promote healthy eating behaviors, for example.30 At other
schools, though school personnel might be interested in improving the quality
of menus, the schools themselves are under tremendous pressure to improve
academic performance, create safe environments for learning, and address other
educational and social issues so that they may lack the ability to respond
to parent requests for improvements in menus. Another problem is that the
subsidies that go to schools to provide meals are not generous and nutritious
foods may be more expensive and beyond the budgets available for school
lunches. A final problem may be simply that no one is monitoring the situation
and thus no one is aware of the nutritional status of a school menus.31

Rather than address issues regarding the quality of school meal offerings
on a school-by-school or district-by-district basis, some advocates have begun
to press for change by targeting state and federal governments. The federal
government has the ability to regulate school offerings because it subsidizes much
of the cost of these meals and there may be some movement at the federal
level to require better offerings at schools. State governments have traditionally
set education policy; thus they have a long-established ability to set guidelines
for local schools. Promoting new state or federal regulations requires coalition
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building and partnerships between health professionals, education advocates,
and parents.32 See Chapter Fifteen for a discussion of additional school-based
anti-obesity efforts.

Farm to School Programs

One way to improve nutritional offerings and boost local economies at the
same time is to require the purchase of locally grown produce for use in school
cafeterias. This has the advantage of providing fresher produce, supporting
local farmers, and strengthening ties between communities and schools. These
programs link local providers of produce directly to school food providers and are
an alternative to cafeterias serving food grown and processed elsewhere. Farmers
benefit from having local, secure contracts, and the built environment benefits
from the way these programs might stabilize farming on metropolitan peripheries.

These programs are designed to connect schools with local farmers and have
the goals of providing more nutritious offerings in the schools as well as promoting
local agriculture.33 Preliminary results of the programs suggest that they are hav-
ing profound effects on school diets, as students like these new, more nutritious
offerings. Such programs may also have positive benefits for the local economy.34

School Vending Machines

Given the high rate of childhood obesity in the United States, attention has
turned to how young people purchase food and the kinds and quality of food
offerings that are available to them.35 Accompanying this reassessment has been
a major focus on changing the school food environment for young people.
This has led to a concern regarding the offerings in vending machines in many
schools. Too often these are limited to chips, candy, sugared sodas, and other
unhealthy snacks.36 Thus there have been efforts in many places to change
what is available in these machines so that students are provided with nutritional
alternatives alongside the traditional offerings, or more effectively, so that the non-
nutritious offerings are eliminated altogether.37 The underlying goal is to modify
the in-school food environment, that is, removing vending machines to promote
healthier eating.

One problem that has emerged is that many schools depend on the income
from these vending machines to support both day-to-day and extracurric-
ular activities and many schools have signed long-term contracts with vending
machine companies that may limit the ability of schools to modify the offerings.38

However, experience has shown that when the offerings in these machines are
changed or limited to nutritious items such as granola and fruit juices, sales
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volumes are maintained. The mechanics of how to implement such programs
are still being perfected and there is debate as to whether the nutrition offerings
in school vending machines should be addressed at the school, district, state,
or federal level.39 Public health departments on the state and local level have
often taken the lead in implementing these programs to modify what is offered
in school vending machines. It is important that such efforts educate children,
involve parents, engage school authorities, enlist the support of politicians, and
work with vending machine suppliers.40

School Gardens

Another growing movement in the United States is an effort to establish gardens
in schools. Among the benefits of these programs are that students can learn
how food is produced, gardening-related activities can be used to teach other
subjects such as math and writing, the programs are an effective way to renovate
outdoor spaces at schools, and the produce grown in the school garden can be
used to make school lunches and breakfasts more nutritious.41 It appears that
these programs are very popular, as they improve the overall school environment
and can help connect schools with their surrounding neighborhoods.42

Food Deserts

The food offerings available in a community represent one of the major path-
ways that the built environment affects obesity risk and health.43 Consumers
reside at the long end of a distribution chain that begins at farms possibly
thousands of miles away, utilizes a large number of intermediary companies to
package and process food, and finally ends at the places where consumers buy
the food itself. But the kinds of food available for purchase in any given locale are
highly varied. Some communities, particularly those in affluent suburbs, have a
wide variety of food-buying choices that include large supermarkets and specialty
food stores, all accessible to anyone with sufficient income and a car. Other com-
munities, particularly minority and low-income inner-city neighborhoods and
low-density rural areas, do not have either of these food options.44 In fact, some
communities appear to have almost no sources from which an individual or family
can assemble a healthy meal. Surveying the food landscape of fast-food restau-
rants, corner convenience stores, and a dearth of supermarkets, some have called
these areas food deserts.45 In other words, there is no nutritious food to be had.46

It should be noted that the very existence of these food deserts has been
debated. Their definition is dependent on assumptions of how far a person will
travel to purchase food and also on the assumption that if there is a supermarket
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or other source of quality food in a community, local residents can afford to
purchase higher-quality diets.47 These are also most likely a function of access to
automobiles and the walkability of a neighborhood, which can vary from place
to place. For example, in a high-density community such as New York City, the
assumption is that a supermarket should be within 5–10 blocks of a person’s
home if it is to be accessible.48 Other less dense communities may use a metric
that is much larger, again being highly related to whether or not a household has
access to a car. In certain communities, the problem of food deserts is quite clear:
in Detroit, a city of nearly a million people, there is not a single chain grocery
store in the city.49 In other communities the grocery stores exist, but they are in
locations on the edge of neighborhoods, not inside them. There is no standard
definition of a food desert; it must be defined based on local conditions and local
assessments as to what constitutes an accessible quality food source.

The existence of a food desert is critical because without a source of healthy
food, residents often turn to fast food or highly processed foods purchased in
liquor stores and convenience stores, which provide calories but relatively little
nutrition; in addition, patronizing such places is highly associated with weight
gain and obesity. It is very difficult for small stores to provide fresh produce,
for example, because they may lack the space for the proper refrigeration of
produce and their volumes may be small so that their prices are high and the
quality is low. Thus residents of food deserts have no alternative sources and
may have no ability to eat healthy meals, control their weight, and protect their
health. In such communities, many people may be at increased risk for obesity,
diabetes, and hypertension. So the health effects of living in a food desert may
be severe. For example, a study of adults in eastern Massachusetts found that
having a supermarket in one’s zip code was associated with a 10% decrease in
obesity risk after controlling for individual factors including age, sex, smoking,
income, education, and other neighborhood factors such as median income and
the percentage of black residents.50

Communities have tried a variety of programs to address food deserts. One
model that dates back to the 1960s is to subsidize the development of supermarkets
by local but inexperienced entrepreneurs. There have been mixed results. Many
stores were severely undercapitalized or managed by inexperienced operators,
which led to problems. Eventually, maintenance and quality suffered, setting the
store into a downward spiral that eventually led to the store closing. Somewhat
more successful has been the Boston experience of working with large chain
grocery stores. These chains have management experience, have the ability to
negotiate for low prices from suppliers, and can find profits in their high volume
of sales.51 Although the problem of location has not been totally solved by this
strategy, the program has resulted in a number of large grocery stores opening
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across the city. There has been legislation proposed at the federal level to provide
subsidies to promote the development of supermarkets in at-risk communities.

Another strategy, an alternative to programs that rely on attracting big
corporate chains into cities, has been to work with small stores to get them to
improve the quality of their offerings.52 Many small corner stores offer little
more than snack foods, canned goods, soft drinks, and candy. They tend to sell
cigarettes and foods that are high in calories and salt, two items that communities
with high rates of obesity and hypertension do not need. To address this problem,
communities have tried to work with small store owners to help them develop
strategies that will enable them to provide healthier options.53 These programs
include education to the store owners and subsidies for buying equipment they
may need to store and sell fruits and vegetables.

A related idea is to work with consumers, particularly young people, who
often patronize these places. By teaching consumers about the health and weight
consequences of buying certain items such as chips and sodas, the goal is to
make participants healthier and to help shape the offerings in small stores by
influencing demand. In a sense, these programs aim to help people cope with
a built environment that is posing problems for healthy living. A subset of these
programs rely on peer education, using young people to engage and educate other
young people. Empowering young people to use their own words to educate each
other may lead to greater understanding of health issues that affect them and a
willingness to change their behaviors to protect their health. These programs also
have the benefit of providing skills to peer educators and increasing social capital.

Still another approach, famously proposed in South Central Los Angeles, has
been to ban fast-food restaurants. The rationale behind this effort is that given the
tremendous health and obesity problems associated with the offerings of fast-food
restaurants, these restaurants establishments are as bad for human health as
hazardous waste facilities or noxious factories. Thus it would be an appropriate
use of zoning power to ban them altogether.54 There is some evidence that
low-income and minority communities are more likely to house these kinds of
restaurants, that these restaurants are more likely to be near schools, and that
people who patronize fast-food restaurants have higher rates of obesity.55 Hence
the movement to ban or limit them; however, implementing such ordinances
may not be easy. For example, these restaurants are often the only ones available
in a community and they are particularly attractive to residents who are working
long hours at multiple jobs or to young people traveling to and from school. It is
not certain that the public health underpinning of the zoning code provides the
legal justification for banning fast-food restaurants, nor is it yet known if these
bans actually result in better eating habits and reduce obesity rates. It is also not
clear how the public will react to such programs. Decisions must weigh the goal
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FOCUS ON

Detroit and Urban Agriculture

The large-scale population decline in Detroit, Michigan, which has seen its popula-
tion decrease by 50% since its peak in the 1950s, has created large tracts of vacant
land. A critical issue for residents and government officials in the city is how to man-
age this land and how to plan for its eventually reuse. Vacant urban properties are
at risk of becoming crime magnets and their lack of economic activity means that
these parcels do not generate tax revenues to the city. Many of these parcels are
now owned by the city because their owners have stopped paying property taxes.

One proposal has been to consolidate vacant parcels and lease or sell them
to farmers who could grow produce for local consumption, or use the land for
commercial agriculture ventures. Detroit is a classic food desert with no large
grocery chains in the city and relatively few options for residents to access healthy
food choices in the city. By encouraging agriculture, the city might help address
this problem.

There are several concerns. One is that much of the land might be contami-
nated by lead from abandoned or demolished housing or unknown materials left
by illegal dumpers. Another problem is that abandonment has not been clustered
(though some neighborhoods have been more severely affected than others) and
creating large parcels would require relocation of some residents. Another issue is
that land tenure may not be certain for every parcel, as some lots are still in the
foreclosure process and others are still privately owned.

Despite these problems, a network of community advocates, environmental-
ists, and those concerned with the nutritional needs of the city have emerged as
advocates for the encouragement of agriculture in Detroit.

of improving health with the concern of infringing on local property rights. See
Chapter Fifteen for an additional discussion of this issue.

Environmental Effects of Farming and Food Production

Farming can be characterized as a human activity that can have large-scale
impacts on the environment and on the health of residents near farmland.
With the rise of industrial agriculture, large-scale farming practices that are
heavily reliant on the use of chemicals, genetically modified organisms, and the
long-range transport of foods, there has been a reaction that focuses on how to
reduce the energy and environmental impacts of farming and food consumption.
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The environmental case against this industrialized method of food production
has been well laid out. The chemicals that are used on land and crops, the
pharmaceuticals that are given to livestock, and the vast amounts of energy it
takes to produce, process, and transport food has created concerns that such
production is neither safe nor sustainable. The quality of food has declined as
producers have prioritized the ability of foodstuffs to survive long-range transport
over the taste and nutritional value of the food itself. Therefore, a number of
alternatives have now been proposed, most tending to have the goal of pro-
moting higher-quality food with fewer environmental impacts.56

Large-Scale Livestock Operations

A particularly problematic built environment feature of contemporary food
production has been the development of large-scale livestock operations. In
particular, the environmental consequences of hog and chicken production have
been extensively documented and the humaneness of this type of livestock pro-
duction has been criticized. Placing livestock into extremely cramped conditions
and feeding them combinations of highly processed grains, supplements, and
pharmaceuticals can result in conditions that are bad for the animals, who can
exhibit symptoms of mental stress and physical illnesses.

These operations can also have a negative effect on people who live near
them, and at least one study found an association between the density of these
operations and infant mortality.57 The operations are often heavy polluters
because of the odors, vapors, gas emissions, and other air pollutants associated
with them and because the manure they produce is often stored on site in open-air
lagoons.58 These lagoons can leak, which may lead to contamination of aquifers
and water bodies, and they have been associated with eutrophication, a large-
scale blooming of algae and other microorganisms that can deplete the oxygen in
the water and lead to fish kills or can render drinking water supplies unusable.59

Furthermore, a study in North Carolina shows that in at least one state, these
operations are not randomly distributed but are concentrated in low-income
African American communities, raising environmental justice considerations.60

The problems have led to requests that state and federal government regulation
of these facilities include monitoring operations, requiring minimum standards
for the housing of livestock, inspecting or covering lagoons, limiting the odors
from these operations, addressing accidental and routine runoff of contaminated
wastes, and other similar policies. Others have questioned the appropriateness
of large-scale livestock operations and have called for them to be banned
altogether.61 Though there have been some efforts made to regulate such
operations, there are still concerns that they are bad for the animals in these
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facilities, that they produce inferior quality food, and continue to create problems
for their neighbors.

Organic Foods

One alternative to conventional factory-farmed food that has been around for
several decades and has continued to increase in popularity is organic foods.
Encouraging the use of lower-impact farming practices can result in safer food
supplies, reduced pollution from farming and other positive food and environ-
ment effects. Rather than rely on foods that are heavily dosed with pesticides
and other chemicals, many of which have never been thoroughly safety tested,
consumers have turned to organic foods. In general, these foods are thought to
be more humane on the environment and to have higher nutritional value.62

There have been concerns about organic food, however. Some have criticized
organically produced foods because they may be still exploiting low-wage farm
workers and others point out that the high cost of these foods places them beyond
the reach of low-income consumers.63

In addition to the large private-sector interest in organic foods, local actions
to increase access to organically produced food include programs creating direct
connections between farmers and consumers, establishing standards for labeling
organic foods (mostly adapted on the state or federal level), promoting education
campaigns aimed at consumers that identify the health and environmental
concerns connected to conventional farming methods, encouraging the use of
organic products in school cafeterias, reducing or banning the use of certain
chemicals and pharmaceuticals in agriculture, and other similar actions.64 Some
of these policies are only legally possible on the federal level. Others, such as the
campaigns to eliminate the use of growth hormones in the dairy industry, can
work at the local level with consumers, individual stores, and others.

Locavore Movement

Recently there has been a growing movement to eat more locally produced
foods. The advantages of what is now known as locavorism is that it promotes
local economies, it is easier to monitor the environmental and labor practices
of local farmers, the food tastes better and is more nutritious, and locally
grown foods are more environmentally friendly because less energy is used
for transportation.65 Locavorism can result in improvements in the local built
environment by keeping local farms profitable, thus preserving open space and
reducing sprawl. A center of the U.S. locavore movement has been the San
Francisco Bay Area, where a combination of a large number of environmental
progressives, a benevolent climate, and a thriving produce industry have



 

FOOD, NUTRITION, AND FOOD SECURITY 185

combined to make locavorism a viable alternative. There have been concerns
that to eat locally in other places is neither as practical nor as environmentally
friendly as it is in Northern California. These concerns include the possibility
that the energy costs associated with locally grown produce may exceed those
contributed by long-range transport and that local climates may necessitate
substantial changes in diet that consumers may not be willing to accept.66 The
movement is in its infancy, though it is growing, and its impact on health and the
environment has still not been totally assessed. One way that locavorism has been
operationalized is by the concept of ‘‘food miles,’’ metrics that aim to measure
how far food has traveled from farmer to consumer. Food stuffs that have more
food miles may have higher transportation-associated energy use and lower
nutritional quality, and are less supportive of local farming infrasctructure.67

Farmers Markets

Given that the offerings in many communities may be limited to a few nationally
marketed vegetables and fruits that have been produced by large-scale conven-
tional farm operations, or that other neighborhoods may not have access to fruits
and vegetables at all, a major effort to change the local food environment in cities
and low-income neighborhoods has been the establishment of farmers markets.68

These have several advantages. Typically, the food is locally produced, reducing
transportation costs and supporting local agriculture. The costs are often only
slightly higher than what is available in grocery stores and often lower than
what can be found in local convenience stores. In addition, the food offerings
tend to be more nutritious and more highly focused on what the neighborhood
wants.69 The program has not been without problems, however. Some areas
may lack a sufficient number of farmers who are ready and able to participate in
a farmers market, resulting in shortages of produce and higher prices. These can
be addressed by working with local farming communities to increase the number
of suppliers. Another issue early on was that sellers of farmers markets were not
able to process the new credit card–like food stamp system used by households
receiving assistance. These issues have been addressed by subsidies and programs
to provide card readers. Some states subsidize farmers markets, providing funds to
maintain, operate, and publicize them. Others make grants to communities that
work to organize a farmers market, particularly in areas that are suffering from
a lack of nutritious food.70 There is now a large network of markets across the
country and many sources of information on how to organize a farmers market.71

Community-Supported Agriculture

Another growing movement to improve food options and the quality of diets is
what is known as community-supported agriculture. Through these programs,
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consumers contract to purchase a season’s or year’s worth of produce from an
individual farm and the produce is delivered weekly to participating households.
The farmer receives a guaranteed steady income stream and the consumers can
chose their farm supplier so that they can be sure the produce is organic or
otherwise fills their desired attributes. This can make farming on the fringe of
urban areas more sustainable and it can make diets easier to plan.72

Farm-Residential Interface

The continued expansion of metropolitan areas and the growing popularity
of development in many rural areas have created conflicts between residential
users and farmers. Conventional farmers use herbicides, pesticides, and other
chemicals that neighbors fear may harm their health and the drifting of sprayed
chemicals can be problematic. Even organic farmers can come into conflict with
neighbors because of the odors associated with farming and the production and
application of manure for fertilizer. This has prompted some communities to
pass laws preserving the rights of farmers to carry out their tasks, known as right-
to-farm legislation.73 Other communities have focused on the rights of neighbors
to not be exposed to chemicals or offensive smells. Many of these have targeted
the application of pesticides near schools. Some farm communities in California,
for example, have seen extensive actions on managing the conflict between its
schools and neighboring farms.74 These conflicts have not yet been fully resolved.

FOCUS ON

Hartford, Connecticut: Community Food Advocacy

For over thirty years, the Hartford Food System (HFS) has been working to improve
the food environment in that city. Through community gardens, public education,
advocacy, and coalition building, the HFS has sought to address the underlying
causes of hunger in that city. It also provides training and technical assistance to
organizations throughout Connecticut and elsewhere.

HFS helps staff City of Hartford Advisory Commission on Food Policy, an
entity that has helped the city government and others address hunger and food
insecurity issues in the community. HFS also participates in the Connecticut Food
Policy Council. Its Grow Hartford program works with young people and others
to promote advocacy around food issues and to teach about healthy eating. HFS
also works with retailers to promote healthy offerings in stores and helps sponsor
a farmers market.

For more information, see www.hartfordfood.org.
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Urban Gardening

The United States has a long history of individuals growing their own food, even
in cities. During times of war these ‘‘victory gardens’’ have been promoted as
a patriotic way that those on the home front can support the war effort. But
even during times of peace, and particularly during economic downturns, urban
gardening has been popular. In low-income neighborhoods there is the added
benefits that urban gardening can preserve and protect open space that may
otherwise be possibly subject to illegal dumping and other illicit activities.75 There
are also numerous advantages for the gardeners that include increased social
capital, more physical activity, and better nutrition.76 Studies of urban gardeners
suggest that gardens provide multiple opportunities for interaction and can help
the elderly keep from becoming isolated. A major concern with gardening has
been preexisting contamination of urban soils, particularly lead, on land that was
formerly used for residential purposes; oils, lead, petroleum products, and solvents
on land that was once used for parking; metals and other contaminants if the
site was previously used for industry; and of the various unknown contaminants
that may be found on any land that was once abandoned.77 To address these
concerns, organizations that own and develop urban gardens in conjunction with
local groups often will extensively test the soils and remediate them if they are
found to be contaminated.

The community benefits of gardening include the potential for managing
vacant and abandoned land, their ability to bring neighbors together and thus
promote increased social capital, strengthening of the local food environment,
contributions to open space preservation and reductions in the amount of
impermeable surfaces in the city, and positive psychological effects on neighbors
and communities for having attractive, well-maintained open space. These
gardens can also be significant locations of physical activity.78

A major issue in some communities has been land tenure, or who owns an
urban garden site. Many gardens are located in areas that have seen large-scale
disinvestment and thus the parcels have been abandoned. If the city has foreclosed
on these parcels and transferred title to a local nonprofit organization, the long-
term ownership of the site can be more certain. But often these gardens are located
on parcels whose ownership has not been established or ownership of which a city
may be reluctant to relinquish permanently to a local organization—and when
values begin to rise because of gentrification or competing demands for the land,
the city or other landowner may try to eject the gardeners and use the land for
other purposes. This was a major issue in New York City when the city admin-
istration decided it wanted to use land that had been gardened for new housing
construction. It was only ultimately resolved after long negotiations and the
intervention of benefactors who helped fund local groups’ purchase of the land.79
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One solution to this problem of ownership and community control is the
land trust, a community-based and/or nonprofit organization created specifically
to own and manage land for gardening purposes. These organizations, which
often need grant support to function, can hold on to the title of the land under
gardens. They can provide support to local gardeners, assist gardening groups to
administer and manage gardens, serve as an interface between local gardening
groups and city administrations, and work to ensure harmonious relationships
between gardeners and the neighbors.80

There have been objections to gardens. Some neighbors have expressed
concerns about the establishment of gardens because they fear that criminals
may hide in the gardens, they do not like the way the gardens look, they fear that
there may be decreased land values around the gardens, or other similar reasons.
The solutions to these problems with the neighbors include education, so that
neighbors understand the value added by a garden, neighborhood involvement
so that problems do not become a conflict between insiders and outsiders, and
fencing of gardens so that they look attractive from the street. All these actions
may require resources that some gardens may not have.

Summary

In the United States, there are continuing problems associated with food contam-
ination, affordability, and accessibility. Many contamination issues are related
to food production and distribution factors. There are a variety of programs
that aim to address affordability. But some communities have no local places
to buy nutritious food, a situation that results in what is known as food deserts.
Environmental-based strategies to improve nutrition include locavorism, farm-
to-school programs, community-supported agriculture, and community gardens.

Key Terms

Community-supported agriculture

Food desert

Food insecurity

Food miles

Locavorism

Discussion Questions

1. Discuss the advantages and disadvantages of our global system of food
production.

2. How can we reduce the incidence of foodborne illnesses?
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3. What is food insecurity? Who is at risk?
4. Describe some of the factors that make up the school food environment.
5. What is a food desert? What does living in a food desert do to the ability to

achieve a healthy diet?
6. How do large-scale livestock operations impact the environment?
7. What is locavorism? What are the potential health and environmental benefits

of eating locally grown foods?
8. Name some of the benefits of urban gardening.

For More Information

Food Research and Action Center. www.frac.org.
Hynes, H. P. (1996). A patch of Eden: America’s inner city gardens. White River Junction, VT:

Chelsea Green.
Local Harvest. www.localharvest.org.
National Association of School Nurses. www.nasn.org.
National Farm to School Network. www.farmtoschool.org.
Nutrition.gov www.nutrition.gov.
Robert Wood Johnson Foundation Center to Prevent Childhood Obesity. www.reversechild-

hoodobesity.org.
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V U L N E RAB L E PO PU L A T I O N S

LEARNINGOBJECTIVES

� Describe a model of cumulative risk.
� Define the social definition of race.
� Discuss pathways between race and vulnerability.
� Name two levels of interventions to address racial disparities in health.
� Explain how poverty affects health risk.
� Describe why children are more vulnerable to environmental health problems.
� Identify some of the ways the elderly have increased vulnerability to environmental

problems.
� Discuss how the Americans with Disabilities Act affected the design of the built

environment.

As we begin this chapter, consider the concept of vulnerability. What does it
mean to be vulnerable? Can you think of ways that some people are more
sensitive to the environment around them? Are some people more dependent on
their local environment to protect their health? Let’s think about why this may
be so. Perhaps some people are more liable to suffer injury or fall ill than others,
while others may have less exposure to risks. If you have a moment, develop
a list of the many ways in which the built, social, and physical environments
contribute to vulnerability.

It has been long known that certain people are more susceptible to health
risks than others. Even in the early nineteenth century, for example, it was
seen that risks of disease and mortality were greater among the poor than
among the well-off.1 In our time, despite a stated goal of many environmental
laws and regulations to protect those who are especially vulnerable, there is
an increasing realization that certain populations face a cluster of risks. They
are more vulnerable to a variety of environmental threats and we have not
yet created a regulatory and policy framework to address these vulnerabilities.
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Partly, this is a result of a growing understanding about the interrelationships
of environmental vulnerabilities and social and economic inequalities. We may
know more about these issues than we used to, but we have yet to fully put this
knowledge into practice.2

Today we know that there are many different kinds of vulnerabilities and that
they can arise from causes as diverse as underlying genetic susceptibility to social
factors and features of the built environment. Among the various descriptive
categories that appear to be associated with different degrees of vulnerability are
race/ethnicity, income, age, sex, sexual preference, and immigration/citizenship
status. This is not an all-inclusive list of potential vulnerabilities and it should
be noted that people’s levels of vulnerability change over time. Consider that
many of these vulnerabilities are socially constructed and features of the built
environment can often either increase or diminish their potential impacts.3

Vulnerability may work in many different ways which have been defined
using different methodologies. For example, one way of thinking about vulner-
ability is that because of a range of causative factors, certain people may have
unequal exposures to risk, unequal access to environmental benefits, preexisting
health conditions, problematic infrastructure, and a lack of political power to
remedy these situations. Any one of these factors may increase vulnerabilities
and in combination, their negative impacts may be heightened. Another way of
thinking about vulnerabilities is the concept of cumulative risk or the idea
that there are a series of factors that together are responsible for some people
having worse health status than others. These can include increased risk of
exposure to environmental hazards, increased possibility of becoming ill given
a certain level of exposure, decreased ability to secure proper medical attention
for that condition, and decreased ability to fully recover from disease.4 This may
place individuals and groups at increased risk for recurring problems and may
be one way that vulnerabilities in one generation can translate into increased
vulnerabilities for the next. For example, vulnerability may lead to an inability
to work, forcing a family to live in poor-quality housing. If the children in this
family are then exposed to lead paint, they may have lower cognitive abilities
as they reach school age. These reduced cognitive abilities could harm school
performance, which may lead to lower incomes during their adult years. The
vulnerability has thus been transmitted across generations.

There is a concept known as weathering. Low-income and minority persons
are burdened by a variety of acute and chronic stresses that, over time, result
in premature aging or a lifelong decrease in health status.5 This heightens their
vulnerability at any one point in time and contributes to ongoing disparities in
health outcomes.6
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In terms of the built environment, among the most defining types of
vulnerabilities are those based on race. In general, certain groups, including
African Americans and Latinos, are more likely to live in places that are heavily
polluted or near hazardous waste facilities, and less likely to be able to prevent
the building of new environmental threats in their communities. This has led to
what is known as the environmental justice movement, which we will discuss in
Chapter Thirteen. In this chapter, we will consider some of the many kinds of
health and environmental disparities that help frame the geography of risk that
one researcher has called ‘‘the riskscape.’’7

The Built Environment and Vulnerability

There are a number of ways that the built environment can have an impact on
vulnerability.8 In some cases, the built environment concentrates disadvantages
in communities that have high percentages of vulnerable populations.9 Thus, in
the chapter on environmental justice we will see how low-income communities
have been disproportionately burdened by environmental problems and have
a systemic lack of access to environmental amenities.10 Sometimes the built
environment itself can foster the vulnerability. For example, as noted in previous
chapters, difficult street crossings and sidewalk designs can turn problems with mo-
bility and sensory perceptions into major barriers for senior citizens and others.11

The distribution of problems posed by the built environment are related
to inequalities along racial, economic, and other lines.12 This may imply that
addressing these issues will involve both mitigating the impacts of problematic
environments and working so that everyone has equal access to high-quality
places to live, work, go to school, and play.

Four types of vulnerabilities are discussed here: race, income, age, and
disability status.

The Definition of Race

One of the long-standing factors that have been known to be associated with
differing levels of risk and differing levels of health outcomes in the United States
is race. It is important to stress that race is not a biological construct. There
are no absolute genetic markers that allow scientists or others to define racial
classifications or to identify who is of one race and who is of another. There are
only probabilities that certain polymorphisms of individual genes can be found
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more often in one group than another.13 This lack of biological certitude is one
of the reasons why definitions of race can vary over time and place.14

Rather than being biologically determined, race is socially determined. That
is, the race of an individual is set by the society that person is living in along
with the reactions of that person to the social situation around them. In other
words, race is determined and defined through a complex set of social factors.15

This does not mean that race does not have a profound impact on health or that
it does not contribute to biological mechanisms that affect disease prevalence
and outcomes. On the contrary, the continuing importance of race to health is
evidence that social processes underlie many health-related vulnerabilities. The
high degree of correlation between self-identified race and health status found in
many health outcomes and in a variety of mortality risks illustrates the impact of
social factors on health.16 To be of one race or another in this country, as in many
others, can ultimately mean that people may have a legacy of past exposures,
an increased probability of certain current exposures, and a high likelihood of
potential future exposures.17

At one time defining an individual’s race was left to government officials
or doctors. But today, race in the United States is defined based on self-report
using the federal Office of Management and Budget’s (OMB) guidelines in a
two-part process.18 In one question, individuals are asked to identify themselves
as one of several racial categories provided to them, including black, white,
Asian, Pacific Islander, Native American, and so on. In a second question,
individuals are asked to identify themselves as being of Hispanic origin or not.
According to the official definition as put forth by OMB, Hispanic origin is not
a race but an ethnicity. Again this is a social distinction, not a biological one. In
addition, individuals are allowed to choose multiple race categories to identify
themselves. Because of the great influence of federal programs on the collection
of data that identifies by race, these guidelines shape how most health research
regarding race and ethnicity is conducted in this country and are responsible
for how most government agencies collect data on race and ethnicity. Note that
these definitions of procedures have changed over time. Until fairly recently, for
example, individuals were only allowed to report a single race and multiple race
reporting was not possible.19

Pathways Between Racism, Discrimination, and Health

It should be noted that racism is not the same as discrimination and that they both
can work in multiple pathways to affect health.20 Racism, or racial prejudice, is a
thought or way of thinking but does not necessarily imply action; that is, a person
can hold racist thoughts without necessarily acting upon them. Discrimination is
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an actual act in which one treats a member of one group differently than another.
Furthermore, in terms of the built environment, one of the most important ways
that discrimination acts upon health is by its contribution to racial residential
segregation, or the race-based tendency for one group to live in particular areas
against its will.21 In this case it could describe how African Americans typically
are restricted by housing discrimination to live in certain neighborhoods and
have problems moving outside of these neighborhoods even if they have the
economic resources to do so.22 Because pollutants are not randomly distributed
but are often higher in communities of color, the exposure to environmental
toxins is greater among certain populations, potentially increasing the burden of
environmentally related disease.23 Discrimination can act upon health in many
other ways. These can include stress, particularly the physiological reactions that
are associated with chronic stress and are known as allostatic load, or the inability
of one group to access current standards of care even though they may have
health insurance.24

Racial Disparities in Health

However defined, there are profound differences in the health status of different
racial groups. Note that this is a comment about the overall health status of
groups, not individuals; in all population groups, there is a wide variation in health
status and outcomes. For the most part, whites have a better overall health status
as a group than blacks or Latinos. When considered as a whole, Asians tend
to have a health status closer to that of whites, but when considered as people
with backgrounds from individual countries, this group’s overall health status
masks important differences among country-of-origin groups.25 For African
Americans, the disparities in health begin at birth where there are much higher
infant mortality rates among black infants (see Figure 10.1) born in this country,
as compared to non-black infants.26 These health inequities continue throughout
childhood, with African American children more likely to suffer from asthma,
lead poisoning, and other childhood illnesses.27 Mortality differentials exist
throughout almost the entire lifespan of African American men and women until
the very oldest ages are reached. For Latinos, the situation is more complex.28

Puerto Rican women, for example, have child-bearing experiences closer to those
of African Americans and have similarly high infant mortality rates. Women of
Mexican ancestry, whether they were born in the United States or in Mexico,
appear to have better than expected rates of infant mortality.29 Latinos who self-
identify as black tend to have morbidity and mortality profiles similar to African
Americans. Latinos who self-identify as white tend to have better morbidity
or mortality profiles. However, there may be evidence that this Latino health
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FIGURE 10.1 U.S. Infant Mortality—2006
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advantage disappears over time as Mexican immigrants become assimilated or
increase their amount of time in the United States. Furthermore, Latinos of
Cuban ancestry tend to have better health outcomes than Latinos as a whole.
These differences are highly related to, but not entirely explained by, differences
in education, income, social status, and reported racial background.30

Race and the Built Environment

In general, there are important differences in where different racial groups
live across United States and some of these differences can result in different
patterns of exposures to built environment issues. African Americans tend to
be concentrated in inner cities and close-in suburbs as well as in parts of the
rural South.31 Inner-city communities are more likely to have problems with air
pollution, abandoned industrial sites, hazardous waste facilities, and problems
accessing supermarkets.32 Some parts of the rural South have problems with
hazardous waste sites, lack of access to health care, and water quality issues.33

Hispanic people tend to live in large metropolitan areas and smaller commu-
nities that often have a concentration of industrial facilities.34 These populations
are thus more likely to have issues with access to parks, air quality problems,
and other similar issues.35 There are many differences in distributions of var-
ious Asian populations and some communities have problems with air quality
in substandard housing, whereas other populations have issues that are more
similar to the problems posed by contemporary suburbs.36
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The distribution of these problems cannot be understood unless there is
an acknowledgment of the underlying features of racial discrimination and
historical immigration and settlement patterns.37 However, concentrating on
overall patterns of distribution may lead to overlooking problems affecting small
populations.

Throughout this book we have looked at how race, income, age, and other
factors affect exposure to environmental hazards. It must be stressed that these
hazards are not randomly distributed across the landscape but appear to be
concentrated in communities that have preexisting disadvantages.38 Similarly,
environmental amenities also are distributed along the lines that are reflective of
underlying inequalities of race and income.39

Interventions to Reduce Racial Disparities in Health

There are two levels of intervention that should be considered when trying to
address racial disparities in health. At the individual level, where most health care
providers operate and where many interventions focus, efforts are often focused
on helping individuals understand the social forces affecting their health and
on helping them work to mitigate the impact of these forces through behavior
changes or by avoiding the stressors associated with being a member of a minority
group.40 These types of interventions may include smoking cessation programs,
alcohol and drug counseling, healthy baby initiatives, and the like. However,
simply emphasizing individual risks may result in shifting the responsibility away
from the social factors that are responsible for the poor health of many members
of ethnic minorities in this country.41 Therefore, interventions also may be
needed to address the social and environmental forces that drive racial disparities
in health; only by addressing the factors ultimately responsible for poor health
can the health of communities be improved.42 Addressing racial disparities
in health must include efforts to address such issues as disparate exposure to
environmental contamination, the proliferation of tobacco or alcohol advertising
in certain neighborhoods, the availability of illegal firearms, and other similar
factors. Improving the built and social environments can provide opportunities
for addressing racial disparities in health.

Segregation and Health Disparities

As famously stated in the 1968 Kerner Commission report, ‘‘Our nation is moving
toward two societies, one black, one white—separate and unequal.’’43 Segrega-
tion levels have decreased since 1968 (they peaked in 1950), but African American
communities remain very highly segregated in the United States.44 Overall, the
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segregation of Latinos and Asians in this country is moderately high.45 This
matters because segregation is associated with poorer health outcomes such as
increased infant mortality, higher overall mortality, and a wide range of health
problems.46 Segregation frames how certain people live across the metropolitan
landscape and exposures to risks are highly associated with this distribution.47

Evidence suggests that segregation is associated with higher levels of pollution
for everyone and a greater degree of inequality of exposures to pollution between
groups.48 Other problems associated with segregation include the probability
that certain features are more or less likely to be found in neighborhoods with
large percentages of people of color. For example, tobacco and alcohol advertising
is more likely to be found in African American communities than elsewhere.49

Minority neighborhoods are less likely to have hospitals, parks and playgrounds,
supermarkets, and other amenities that reinforce healthy behaviors and provide
vital services.50 One reason that behavioral risk factors may cluster in certain
neighborhoods is that these areas are less supportive of healthy lifestyles. The lack
of amenities in many minority neighborhoods suggests that programs to address
infrastructure and economic development in these communities are necessary.

Poverty

An extremely large number of studies have documented the association of low
incomes with poorer health outcomes and increased risk behaviors. Poorer is
riskier.51 Low incomes appear to be highly associated with risk behaviors such
as smoking, poor diets, physical inactivity, and almost every other studied risk
behavior. Poverty has been associated with such health outcomes as infant
mortality, obesity, diabetes, cardiovascular disease, cancer, HIV infections, and
others.52 Also, unfortunately, low-income status in childhood can have lifelong
health implications.53

Addressing the vulnerabilities of the poor may be difficult because there are
a large number of potential risks that might be concentrated among a group or
locality at one time.54 Low-income people are less likely to have access to jobs,
education, nutritious food, health care, environmental amenities, social support;
in addition, basic government services such as fire, police, schools, and so on
may be worse in low-income communities.55 They may have increased exposure
to violence, environmental toxins, fast-food restaurants, smoking and tobacco
advertising, poor housing, and other factors that may directly or indirectly lead
to health risk behaviors or poor health outcomes. Much of the focus of public
health has been how to help people who are in these types of situations.56

It is not just a person’s absolute income but also income relative to the rest of
the population that is important. Thus higher levels of income inequality are also
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associated with poor health. Also called the relative income hypothesis, it appears
that as inequality increases so do poor health behaviors and poor health.57 Studies
have found, for example, that as income inequality increases on the national, state,
or local level so does the risk of fair or poor health.58 Some evidence suggests that
overall mortality increases as income inequality increases.59 This may explain
part of the reason why the United States does not enjoy the best health outcomes
in the developed world: even though this country’s median income is among the
highest, its level of income inequality is also among the greatest of all developed
countries. This inequality may be harming the health of U.S. citizens, but the
high degree of income inequality is difficult to address. The solutions proposed to
reduce income inequality—education, tax policies, and so on—are often beyond
the agendas of public health practitioners and urban planners. Furthermore,
increased income inequality may result in part from a political climate that
reduces funding for social programs that might mitigate its impacts.60

Poverty, Income Inequality, and the Built Environment

Levels of poverty and income inequality have been associated with a number
of problems related to the built environment.61 For example, poor communities
often have residents living in households that do not have cars. To the extent
that the only way to access supermarkets, jobs, parks, schools, and other amenities
is by car, those households who cannot afford a car are effectively denied
access.62 There have also been issues with access to health care in low-income
communities.63 Some of these areas lack doctors, others do not have hospitals
and emergency services, others may not have pharmacies, or the neighborhood
pharmacies may not stock critical drugs such as opiates and other drugs that
address pain.64

Low-income communities are more likely to have abandoned buildings,
vacant lots, streets in disrepair, and the overall quality of the built environment
may be so low as to hinder physical activity.65 Thus, even though these neighbor-
hoods might be dense and have strong street conductivity, they may ultimately
fail to adequately protect health.

Poverty and Access to Environmental Amenities

As noted in this chapter and elsewhere in this book, there have been concerns
that low-income communities and households living in poverty have a decreased
likelihood of being able to access supermarkets, parks, health clinics, and other
features of the built environment that can promote health.66 Potentially exac-
erbating these problems of access is that low-income households may be more
dependent on having access to these amenities than others. For example,
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low-income people may have to rely upon parks and public open spaces
for physical activity because they cannot afford gym memberships and other
alternatives.67

Many low-income communities suffer from a related problem of a lack
of a tax base from which to support the development and maintenance of
amenities. There may be fewer parks and the parks that are available in these
neighborhoods may not be as well maintained as they need to be. To the
extent that local governments rely on local tax bases to provide amenities, such
situations can reinforce the health inequities that result from problems of the
built environment.68

Concentrated Poverty

One potential problem is that certain communities have high rates of poverty
and overall low incomes that may end up concentrating and exacerbating the
problems associated with poverty.69 These concentrated poverty areas may
result in increased crime rates and lower quality of public services.70 There is also
concern that concentrated poverty can end up reducing access to employment
opportunities for residents or may promote unhealthy risk behaviors.71

Addressing concentrated poverty can involve community organizing efforts
to bring in economic opportunities or to address some of the environmental
problems that affect the community.72 More controversial have been efforts to
break up populations and distribute people outside of traditionally low-income
communities.73

Spatial Mismatch

In the 1960s, it became increasingly clear that many low-income and minority
communities faced a challenge: they did not have enough jobs to meet residents’
demand for work. At the same time, it appeared that many of the jobs,
particularly those that typically hired people with lower levels of education and
work skills, were in the suburbs. Areas of high growth were located on the urban
periphery; poor areas with high need were in the inner city. The term spatial

mismatch was coined to describe this geographical disconnect between supply
of jobs and supply of labor.74

It has not been easy to address the issues of spatial mismatch. The social
factors underlying barriers to employment have generally been addressed by
job training; economic problems are usually addressed by efforts to promote
development in low-income communities; and the built environment solution
has often been to look at ways to connect impoverished neighborhoods with
job centers through transportation. The record has been mixed. It is difficult
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and expensive to build transportation, which has traditionally been focused on
moving suburban residents to center-city jobs. Many suburban employment
centers are very decentralized and it is expensive to build sufficient numbers of
high-quality transit options. Some suburban communities have opposed transit
extensions into their neighborhoods as well.75

FOCUS ON

Addressing Spatial Mismatch: Buying Cars for the Poor

The problem of spatial mismatch—the fact that most jobs are being created
in suburban locations while the areas with highest unemployment tend to be
inside center cities—has been discussed several times in this book. The problem
is made worse by the fact that many poor urban households do not own cars.
One proposed solution is to build more transit or to encourage the opening of
bus lines between inner cities and suburban locations.

Others have proposed that it would be cheaper to buy used cars for the poor
than to build transit; they suggest that giving cars away would also allow more
mobility for the urban poor and assist them to access health care and healthy food
as well.

Others have criticized this proposal, pointing out that the cost comparisons
did not consider the costs of insurance, maintenance, and gas, or the cost of
expanding road capacity. Other concerns are the environmental impacts (older
cars tend to be higher polluters) and the health impacts of encouraging more
driving. No city or state has implemented such a program at this time.

Children and Environmental Health

Vulnerabilities are not static across an individual’s lifespan. On the contrary, they
are greater at both the beginning and the end of life. There are a number of ways
that children are affected by aspects of the built environment that can increase
or decrease their vulnerabilities.76 Children are considered to be a vulnerable
population for a number of reasons. For example, because their bodies are still
developing, they may have special physiological vulnerabilities if an environmen-
tal stressor or toxin is encountered at the wrong time. Developing organ systems
may be altered by pollutants.77 The developmental effects of toxics including lead
and estrogenic chemicals are well documented; there is evidence that there can be
lasting neurological damage, sexual organ changes, or age of sexual maturation
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impacts to children exposed to these toxins.78 Other potential health risks have
not been as well studied but that does not mean that they do not exist. Another
problem that highlights the vulnerability of children is that they are unable to
respond to threats as adults may respond. For example, children do not decide
where they are going to live, nor are they allowed to vote. So they can neither
move away from environmental threats nor influence environmental policy.
Because they spend more time outside and are less likely to be able to drive,
children are also more sensitive to barriers in the built environment to physical
activity. They may also have a great need for safe local parks and playgrounds.79

There may be different ideal environments for children as opposed to
adults. For example, for older children and adults, cul-de-sacs are major barriers
to walking and biking because they make destinations beyond the cul-de-sacs
virtually impossible to access except by car. But for young children who are at an
age where they can play outside with minimal supervision but are not old enough
to access further destinations on their own, the traffic-free streets of a cul-de-sac
might be ideal in terms of maximizing their physical activity. There should be no
assumption that an environment that is helpful for one group is helpful for all.

As we discussed in Chapter Five, young children are particularly at risk for
lead exposures because it is natural behavior for children to put their hands and
other objects into their mouths just at the same time as they are beginning to crawl
and walk, and they are most likely to come in contact with lead-contaminated
dust. This is also a key moment in their neurological development. Thus housing
with lead paint is a particular problem for very young children.80 Children are
also increasingly at risk for obesity and have a particularly high need for physical
activity, which means they are dependent on living in an environment which
fosters their ability to be active. Asthma is also a major health issue for children
and they may be very vulnerable to problems with indoor and outdoor air
quality.81 Asthma represents the single largest cause of hospital admissions in the
United States and one of the major causes of missed school days. Its economic
burden is large.

Creating Healthy Environments for Children

It has long been a given in environmental health theory that children are not
merely miniature adults with the same vulnerabilities and needs as people who
have reached maturity. Addressing the special needs of children is not going to
be easy.82 Part of the solution would involve special attention to improving well-
known issues in contemporary environments including contaminated housing,
poor air quality, and similar factors that are supposed to be regulated by the
array of environmental laws that have been established since the 1970s. From
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our built environment perspective, there is a need to develop design strategies
that separate children from traffic, allow for safe walking to and from school,
create access to parks and other opportunities for physical recreation, and other
measures that may well provide a healthy environment not only for children but
for everyone.83

The Elderly and the Built Environment

There are also increased environmental vulnerabilities at the end of life spans.
The elderly are vulnerable to environmental threats for a number of reasons: they
may be in poor health; they may be taking medications that increase sensitivity to
heat waves and other environmental stressors; they may suffer from respiratory
and other organ system declines due to natural aging processes, which may make
it difficult for them to overcome exposures. Many seniors may be socially isolated,
placing them at particular risk during times of extreme weather events, and many
have difficulty finding support from family and friends (reduced social capital).
Others may be suffering the consequences of earlier exposures, such as women
with osteoporosis who find that their blood lead levels have increased because,
as their bones decalcify they also release lead stored from past exposures.84

The built environment may exacerbate these vulnerabilities by creating addi-
tional barriers to reaching destinations outside the home.85 Busy streets, areas
with poor lighting, unwalkable streets, and destinations only accessible by car may
pose particular problems for individuals experiencing increased difficulty with
eyesight, walking, and other issues. Many elderly no longer drive; living in envi-
ronments that are not supportive of walking, or that do not have adequate public
transportation, may be particularly problematic. Many elderly move to live in
more supportive environments; however, for a variety of reasons, many cannot
or do not move, despite limitations in the built environment around them.86

There is also much interaction between age, race, and income when it comes
to vulnerabilities. Many of the most vulnerable among the elderly have been
poor for long periods of their lives or may have had a lifetime of exposure to
discrimination or the effects of a segregated society.87

Assisting the elderly to meet these burdens is challenging but crucial. Some
actions must be ongoing such as working to ensure that elderly are getting proper
nutrition or have access to the medical services they need. Some programs may
be episodic, such as a response to a heat emergency, but they must be planned
well in advance so they can be implemented quickly. As discussed in Chapter
Four and elsewhere, care should be taken so that the built environment does not
contribute to the social and physical isolation of the elderly.
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Housing Needs of the Elderly

The conventional suburban development patterns identified in Chapter Three
may not meet the needs of elderly populations.88 As people age, they tend to
have less access to automobiles, may not be able to drive, and are more sensitive
to barriers posed by improper street designs.89 Housing itself may become a
problem if people cannot use the stairs in their homes or if disability and other
issues prevent them from using cars to access supermarkets, friends and families,
and health care.90

Many elderly prefer to stay in their long-term homes and communities, a
concept known as aging in place. Facilitating this may be a challenge in some
places.91 Some elderly may need assistance in adapting their homes to meet their
physical needs.92 Other communities may not have sufficient resources that are
within reach of people who cannot drive. Many communities have responded
to this problem by promoting the development of special housing for senior
citizens.93 These units are often specially designed to meet potential problems.
They should be sited so as to be close to the amenities that seniors need and they
should be affordable for people on fixed incomes; however, not every community
has such facilities. There are programs to assist seniors to continue living in their
long-term homes, but these programs may not be able to help those who have
the lowest incomes or greatest physical limitations.94

FOCUS ON

Aging in Place

The U.S. population, like that of many other countries, is slowly growing older.
The number of people over the age of 65 is increasing faster than the population
under 18. But many suburban locations and homes, the location of the bulk of
development activity for the past several decades, were built for people who could
drive or had the physical ability to walk up and down stairs. As the population ages,
the number of people who will not be able to perform these activities will increase.

At the same time, the majority of the elderly population does not want to
move, preferring instead to age in place near where they have lived most of
their lives. To make this possible, there are several potential strategies. These
may include education and technical assistance to older persons to assist them in
retrofitting their homes to accommodate decreased mobility and perception abil-
ities, retrofitting streets to make them safer for the elderly, or building affordable
and appropriate options in communities so that as people age, they can move to
more supportive living situations.
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Persons with Disabilities

People with disabilities may face major problems in their interactions with
the built environment. Some people have mobility issues that may make it
difficult for them to access destinations, and features of the built environment
may reinforce these problems.95 For example, people in wheelchairs or who
have difficulty walking may have problems with stairs or curbs. People with
sensory issues may face challenges crossing streets or in finding their way across
neighborhoods. A well-designed built environment should aim to reduce or
eliminate its contribution to these issues rather than reinforce them.96 Research
suggests that many people with disabilities, particularly those with the most
limitations, are very sensitive to problems with street designs and barriers to
mobility.97 People with disabilities are also more at risk of isolation if they live in
communities that rely solely on automobile transportation.98

The 1990 Americans with Disability Act was a major milestone in the effort
to foster the inclusion of people with disabilities into broader society. The act
helped establish guidelines for how the built environment should be modified in
ways large and small so that the participation of all people may be maximized.
Another major way that the built environment has been reengineered to assist
persons with disabilities has been the movement known as universal design.
Universal design assists in making the environment more supportive for all
persons, and an environment that incorporates universal design principles is often
a place that promotes walking and other healthy activities.99 Its principles include:
equitable use; flexibility in use; simple and intuitive; perceptible information;
tolerance for error; low physical effort; and size and space for approach and use.100

There are a number of ways that a house can be redesigned to promote
safer living for people with disabilities.101 This may mean equipment to help
those who have sensory issues. For example, emergency warning systems for
fires might include flashing lights as well as alarms for those whose hearing is
impaired. Physical mobility issues can be addressed through special fixtures such
as grab bars for the elderly in bathrooms and kitchen cabinets that are accessible
for those in wheelchairs. The designing of housing for the elderly is a long-
established architectural discipline and as this population grows, the modifications
that can help people stay in homes are becoming more widespread.102

Summary

Many population groups are at increased risk of environmental-related illnesses
and all of us experience these vulnerabilities at some point in our lives. Many
of these issues are related to the built environment even though they may arise
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from social or other causes. For example, segregation and other problems may
increase the problems associated with race. Income may play a similar role.
Addressing these issues may require addressing underlying social inequalities as
well as problems in the built environment.

Key Terms

Concentrated poverty

Cumulative risk

Race

Weathering

Spatial mismatch

Discussion Questions

1. Name some of the groups that have increased vulnerability.
2. Define cumulative risk.
3. What is race? What do we mean when we say race is a social rather than a

biological construct?
4. What is the difference between prejudice and discrimination?
5. How does poverty affect the built environment?
6. Describe some of the ways that children are more susceptible to environmen-

tal hazards?
7. Why are the elderly at risk for environmental problems?
8. What is universal design?
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CAR E EN V I R ONMEN T S

LEARNINGOBJECTIVES

� Describe the role of the developing field of sociology in the early twentieth century in
understanding how cities might affect mental health.

� Discuss the association between immigration and health.
� Define biophilia.
� Compare the relative health impacts of urban versus rural living.
� Assess the contribution of density to health.
� Describe the concept of defensible space.
� Define evidence-based design.
� Identify the potential impacts of gentrification on health.

Let’s think about how you feel when you get home from work or school. Do you
feel relief? Or are there issues in your home, apartment, or dorm, large and small,
that make you feel anxious, stressed out, or tired? When you visit a park, do you
feel calm or energized? Does the crime, litter, and graffiti in your neighborhood
make it seem less safe? Or does the amount of disorder in the environment make
you feel that the neighborhood is abandoned? These questions relate to how the
built environment might be affecting your levels of stress and contribute to your
mental health.

From the very beginning of large-scale urbanization in the nineteenth cen-
tury, there were concerns that cities and city living were bad for mental health.
Even before the rise of modern psychology and diagnostic procedures, it was
noted that social pathologies seemed to cluster in urban slums and that cities
appeared to promote self-destructive behaviors. These observations led to an
effort to understand how the built environment influenced mental health status.
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It is interesting to note how some concepts have stayed constant over the last
century and others have changed over time. In addition, we should note that these
observations from the nineteenth century helped lead to the modern professions
of sociology and social work.

This chapter begins with early sociologists’ ideas about the influence of the
environment on the health of immigrants and traces how this area of theory
has changed over time. Then we discuss biophilia and issues related to access to
nature. We proceed to a consideration of rural versus urban environments and
health, and of density, high-rise housing, and what is known as defensible space.
We will talk about stress and allostatic load and the effects of displacement. Next
there is a discussion of the effects of open space on children with attention deficit
hyperactivity disorder. We conclude with a focus on health facility design and a
discussion of the emerging field of evidence-based design.

The Beginnings

At the beginning of the twentieth century, in an effort to understand rapidly
urbanizing communities, a group of researchers at the University of Chicago,
including Robert Park and Ernest Burgess, began to systematically observe
and study immigrant neighborhoods in that city.1 Building upon the work
of European researchers such as Emile Durkheim, these researchers were to
systematically catalogue problems in urban areas and propose ways in which
these issues could be addressed.2 Some of the techniques and practices are still
used today and can help inform current issues. For example, one of the most
important techniques they employed was to take detailed observations of the
communities they were studying. These observations can then lead to generalized
theories, policies, and interventions. One idea they pioneered is that universities
can take advantage of local opportunities to study social and environmental
problems and that in return, academic researchers can assist communities in need.
Another result of these efforts that have continued to influence policy well into
the twentieth century is that these researchers documented underlying strengths
even in the poorest neighborhoods: connections between neighbors, community
institutions, and shared experiences and histories. Another fundamental lesson is
that environmental context helps shape behaviors for both better and worse.

Perhaps one of the longest-persisting ideas that came out of sociology at the
beginning of the twentieth century was the concept of anomie. It was based
on the observation that immigrants were coming from small villages in rural
parts of Europe (and later, African Americans from the rural South) and as their
lives shifted from constant contact with a few well-known individuals and family
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members to a situation where they were continually being forced to interact
with countless strangers and very new situations, it was thought that this led to a
psychological dislocation, a form of alienation called anomie.3

Part of the theory of anomie was that alienation contributed to the break-
down of social norms and internal self-controls that ultimately resulted in the
various observed pathological behaviors of that era, including prostitution,
drunkenness, and abandonment. Based upon this, one goal of social workers
and settlement house workers at the time was to assist newcomers to cope with
the dislocating effects of city living and to reestablish the social connections
and internal controls that once guided their behavior. A major priority of the
settlement house movement was to offer classes and advice to new immigrants
to help them to adapt to their new surroundings. Thus, one goal of English
language and citizenship classes was to make new immigrants aware of the social
norms of the United States (typically those of white, native-born, Protestant
middle-class people). The settlement houses also served to integrate newcomers
into the community, introducing them to better-established immigrants from
their own native countries. The underlying philosophy was that these efforts
could reestablish social controls and connections, helping immigrants to keep the
healthy behaviors they once had and counteract the anomie inherent in urban
living.4

Today, immigration and urbanization, in the United States and other
developed countries are much more complex than they were in the nineteenth
century. For example, many immigrants come from urban situations in their
home countries and may have already experienced the complexities of urban
life or have been exposed to modernizing influences of contemporary developed
societies.5 In addition, globalization and increased media saturation have resulted
in fewer differences between where many immigrants have come from and where
they have arrived. In a world where U.S. retailers and fast-food providers have
penetrated vast areas of the globe and where communication between countries
is cheaper and easier, it may be that the dislocating effects of immigration are less
severe than they once were. Not all immigrants share these advantages, of course.
Some are refugees, fleeing war and bearing the psychological effects of civil strife.
Still others are immigrants from rural areas without any prior experience with
urban living or Western ways.

In the twenty-first century, the conceptual framework for how to understand
the immigrant experience has changed to the idea of acculturation, the shifting
of cultural values and social norms from those of the former country to that of
the new. However, some oppose that terminology as being irrelevant to the
general experience of immigrants.6 In addition, we also know now that there
is what is known as the healthy immigrant effect; people who immigrate tend
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FIGURE 11.1 Latino Immigrants in the United States:
Key Health Indicators
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to be healthier both physically and mentally than residents in their former
country and those in their new country.7 This gives some immigrants a resiliency
that may protect them from some of the worst effects of urbanization and
immigration. It may be that as immigrants assimilate and adapt to less healthy
behaviors more prevalent in the United States, these protective effects wear
off (see Figure 11.1). Their children are also less likely to have these health
advantages.8 It may also be that discrimination and racism eventually erode
these protective immigrant effects.9 Whatever the processes, however, services
to immigrants are still important.

Biophilia

There have been concerns that city living itself is bad for mental health.
The rise of the environmental movement in the last several decades of the
twentieth century prompted new ideas about the effects of urban living that were
different from anomie. The problem was now characterized to be not a surplus
of contact with strangers, but a lack of contact with nature. The ubiquity of
urban environments—concrete, asphalt, large buildings, and so on—meant that
people had less or no access to green spaces, parks, and natural environments.10

Extending the 1920s view of cities as overly developed and containing too many
buildings and hard surfaces, with not enough land devoted to parks and other open
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spaces, it was now thought that too much day-to-day living with human-modified
landscapes and not enough with natural landscapes might be bad for health.11

Beginning with the pioneering work of E. O. Wilson and others, it has
been suggested that human beings have a natural need to be connected to
nature. Called biophilia, this theory suggests that man-made environments
are inherently deficient and unable to properly nurture human health and
development.12 This in turn can cause mental illness, poor school performance,
and antisocial behaviors.

Perhaps, it has been suggested, a cause of the current problems of drug
abuse, crime, and other poor behaviors is this lack of access to nature. A series of
intriguing experiments provide support to this theory. One of the most influential
was a study by Robert Ulrich, who explored the differences in experiences
among patients who had gallbladder surgery in a Pennsylvania hospital.13 He
compared patients who had a view of nature from their hospital room windows
with those whose windows looked out on a brick wall. He found that patients
with nature views were more likely to recover quickly and less likely to need pain
medication, particularly in the intermediate period several days after surgery
but before the final days of hospitalization (the study was done at a time when
gallbladder patients typically stayed in the hospital for two weeks—as compared
to 2 to 3 days now). Ulrich and others built upon this research with a series
of experiments in which they show individuals a variety of scenes—meadows,
train stations, and so on—and then measure certain physiological responses,
such as heartbeat rate. These studies suggest that looking at natural scenes is
more conducive for recovery and health than looking at an urban scene. Blood
pressure is reduced, skin conductance declines, and so on.14 In a study of public
housing residents in Chicago, it was found that those who had more access to
landscaped areas reported better mental health outcomes than those who looked
out over parking lots and other hard surfaces.15

In many of these experiments, it is important to consider that there were
extreme differences in visual environments. It is not clear how these findings
might be translated to more prevalent types of urban and suburban landscapes
with their mixtures of land uses, or whether, for example, single-family homes
and landscaped suburban lots provide better environments for mental health
and healing than upper-income urban apartment dwellers’ views of distant
skylines. In other words, these findings are important but it is not clear how to
translate them into urban design standards.

Richard Louv (2008) suggests that a syndrome he calls nature deficit disorder

explains why people living in cities exhibit the antisocial behavior thought to
cluster there. The lack of access to nature has been posited as a cause of attention
deficit hyperactivity disorder, along with depression and other mental health and
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behavioral problems.16 A cautionary note is that the existence of a nature deficit
disorder has not been confirmed and is not a standard diagnostic classification.
Furthermore, it does not explain the high rates of behavioral problems in rural
environments. It is important that what may well be a very valid type of human
desire, an innate love of nature and natural areas, not be so far extended that it is
more reflective of an anti-urban bias on the part of researchers and policymakers.

What Is Healthier: Urban or Rural Living?

Biophilia and access to nature theory suggest that urban living is inherently
unhealthy compared to rural environments and much of twentieth-century urban
policy was predicated on the idea that cities were bad for health and that rural
and suburban living was much better. In part, this reflects the reality of the
nineteenth-century city, when death rates were substantially higher than in rural
areas, a situation that persisted until well into the twentieth century.17 The
construct has been called the rural health advantage.18 The theory is that access to
clean air, sunlight, and natural environments, and reduced exposure to pollution,
noise, and all the unpleasantness of city living, is better for human health.19 This
idea underpins much of current U.S. environmental thought and can be seen in
well-meaning efforts to get inner-city kids out to rural camps in the summertime.

But are rural environments really healthier than urban environments? The
evidence is not all that clear. Certainly some types of social distress, such as
homelessness, drug abuse, and crime, appear to be more prevalent in cities. But
partly this is a result of the concentration of poverty in cities and the visibility
of social problems in urban areas.20 For example, the crystal methamphetamine
drug abuse problem surfaced in rural areas well before it spread to urban areas,
but the very invisibility of social problems in rural areas helped to mask the
issue. It is also easier to live in a city on a low income than it is to be poor
in a rural area because of the greater prevalence of low-income housing, the
plethora of social service agencies, and the ability to move around without a
car, and thus many poor people move to cities. Economists would say the poor
are making rational choices based upon the information and options provided
to them. Thus, first of all, any analysis of the urban versus rural health has to
control for poverty and income because it is well known that being poor is a risk
factor for many poor behaviors and adverse outcomes. Another complication
might be that all the other negative things that are often located in improvised
areas such as hazardous waste facilities and trash transfer stations might be the
factors are responsible for the lower mental health status or lower overall health
status that is observed there. This would imply that it is not urban living itself
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that is the problem, but the clustering of unwanted land uses and problematic
and disproportionate environmental burdens that are driving behaviors.

It is important to consider that urban living is not all bad. One of the
greatest advantages of living in an urban area is that there is greater access to
healthy food and medical services.21 Even though, in far too many urban areas,
there are many neighborhoods that don’t have these types of services, they still
remain more plentiful inside cities than in rural environments. There is also
some evidence that social isolation, not being in close contact with other people,
is bad for health. So this would also appear to be a benefit for people living in
cities. In general, evidence suggests that though air pollution tends to be higher
in cities, water pollution may be higher in rural areas. Rural areas have higher
rates of motor vehicle accidents (people must drive more) and are less likely to
have access to nutritious food and routine and emergency medical care. Urban
residents walk more, rural residents less.22 The debate continues.

FOCUS ON

Road Rage

Given the amount of time Americans spend commuting and the frustrations that
can arise from accidents, traffic congestion, and transit delays, the potential for the
stress of travel to build to the point that incidents between persons can happen is
important. Not that this excuses any of the behavior on roads or on public transit.

One problem in assessing the incidence of road rage is that there is no clear
consensus as to what it is. Generally, it is considered to be an acute episode of
anger, sometimes accompanied by violence, threatening actions, or angry words,
that occurs while driving, walking, taking public transportation, or otherwise
traveling outside the home. Despite publicity, we don’t really know how much
road rage there is. Although the more extreme cases make the press, most
incidents are probably not reported.

Solving the problem of road rage may be similarly difficult. One strategy would
be to reduce the amount of impedance and other problems associated with com-
muting. But funding for infrastructure improvements is limited and, for the most
part, further improvements to traffic flow are not likely. Helping people under-
stand why and how they get angry may be effective, but again, there are most
likely limits to this type of strategy.

Density and Health

The great failure of the family public housing program in the United States (see
Chapter Five), along with perceived problems in congested tenement districts
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in the mid-twentieth century, prompted some researchers to study the effects
of density on health. Interestingly, at first the studies seemed to suggest that
there was an association between the two, but a reexamination of the evidence
suggested no such association and the experience provides a cautionary lesson
for those who wish to study the built environment or who plan to modify the
built environment to promote health. Public health moves slowly when it comes
to reaching conclusions about etiology and interventions.

The early evidence appeared to demonstrate that density was a problem.
From the middle of the nineteenth century, if not earlier, medical and epidemio-
logical studies suggested that the density in tenement districts was strongly asso-
ciated with negative outcomes.23 These high-density districts were the locations
where disease and mortality were the highest, and so tenement reformers, zoning
advocates, and housing specialists all sought to reduce the crowding in cities.

But it is very difficult, if not impossible, to conduct epidemiological research
on housing and neighborhoods because it is too expensive and ethically wrong to
randomly assign people to differing living environments. It is a basic human right
to live where one wants to live and no funder or review board would allow such
an assignment. To get around this problem, researchers in the 1950s and 1960s
turned to studies of rats to see if animal experiments could provide evidence
that would help increase understanding of human behavior. One of the most
important of these studies, conducted by John Calhoun, looked at the effects
of crowding on rats. The results were alarming. Overcrowded rats appeared to
exhibit a range of antisocial behaviors including violence and inappropriate sexual
behavior. He termed the location of the worst of these behaviors ‘‘behavioral
sinks.’’24 The lesson seemed to be clear for those who clustered in cities: living
in an urban area promoted crime and deviancy. Later on, the results of these
experiments were popularized among planners and architects by Edward Hall
in his book The Hidden Dimension,25 and for years, if not decades, it was thought
that the link between density and health was firmly established. This assumption
against density is one of the underpinnings of conventional U.S. zoning codes and
many cities work to reduce densities in their jurisdictions. Overcrowding caused
behavioral issues and because public housing was thought to be urban America’s
densest housing type, it provided a biological plausibility to the observed social
problems concentrated there.

But a reexamination of the data and the experiments themselves found
that the evidence was not so clear-cut. For one thing, simply overcrowding rats
did not produce pathological behavior. So Calhoun began to withhold food.
Again, pathological behavior did not develop. Next he limited the number of
feeding stations, forcing rats to fight with each other to get access to scarce
food. It was only when overcrowded rats were starved and provided limited
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feeding opportunities that the behavioral sinks developed. The problem was not
density itself but density in the context of scarcity and problems with food access.
The implications for humans living in cities were thus limited. Later, scientists
challenged the appropriateness of rat models for human behavior altogether.26

Furthermore, examination of people in neighborhoods did not provide the
corroborative evidence that was thought to exist in the real world. It was true that
high-rise public housing did have serious crime issues and other social problems,
but the densities of public housing were actually lower than the densities in other
nearby urban neighborhoods that were safer.27 Again, not density per se but
perhaps the design of the buildings was causing the problem. It was also realized
that the densities in poor urban communities in the United States are but a
fraction of the densities found in many other countries where social pathologies
did not seem to cluster. Therefore, any density-to-health pathway was socially
mediated and not a biological imperative.28 Overall, it was found that poverty
was a much greater predictor of social problems than density or overcrowding
and that once poverty and other social factors were controlled for, only a small
association existed between overcrowded housing (persons per unit) and social
problems. There was no association between overall population density (persons
per square mile) and the social issues it was once thought to produce.29 Over time,
the role of density as a health problem has diminished in the health literature
even though it may still be an unquestioned given among some urban theorists.
It may also be one of the reasons why communities are so opposed to higher
density. Thus, even though the evidence has been discredited and left aside by
health professionals, its influence may persist.

High-Rises and Connections to the Street

Le Corbusier and his fellow Modernists thought high-rises and urban designs
that set skyscrapers in parkland were an effective way to provide sunlight and
ventilation to housing units and connect residents to nature. People living on
upper floors could look out on the green space below and benefit from that
view.30 There may be some truth to this if the results of the view of nature and
recovery from surgery study are valid. But by the mid-1960s, there was a growing
dissatisfaction with the skyscraper-in-the-park urban design. Jane Jacobs strongly
condemned this as being anti-urban and bad for cities. Jacobs, at least in her
early writings, did not necessarily oppose high-rises, but she thought them to be
not as desirable as walk-ups and thought they should never be built distant from
the street.31

By the beginning of the twenty-first century, however, her ideas have often
been interpreted to be strongly anti-high-rise. The biggest objection to living
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above the fifth floor of a building today is that it disconnects residents from the
street.32 The concern is that this is not only bad for maintaining the high degree of
social observation of what is going on the street that helps make streets safer and
prevent crime, but also that this disconnect is somehow bad for the mental health
of residents. But although there is substantial evidence that living in high-rises
is bad for low-income families with children, there is no evidence at this time
to support the idea that living in a high-rise is bad for health overall.33 One
problem is that the very concept of a lack of connection to the street is difficult
to define and its biological effects hard to operationalize. Another is that ‘‘a
lack of connection’’ is difficult to measure and quantify. Furthermore, there are
problems in assessing whether or not the lack of connection supposedly inherent
in high-rise living is greater than other factors that promote disconnect from the
street such as cell phones, single-family homes set apart by lawns, or cars. Though
many urbanists continue to oppose high-rises because of this disconnect, in terms
of health and scientifically validated issues, it may be better to be concerned
about high-rise living for other reasons, such as wind and shadow effects.

Defensible Space

Some of the first modern health studies to explore the role of the built environment
did not produce lasting results, but the extreme problems of urban living con-
tinued to encourage researchers to try to understand the role of the built
environment in shaping behavior. These efforts continued throughout the mid-
twentieth century and helped to increase our understanding of why public
housing was so unsafe. For example, Oscar Newman, in a series of studies on
New York City public housing, tried to determine if there were certain environ-
ments that fostered crime or promoted safety.34 Eventually his work appeared to
substantiate that certain types of architectural designs were better than others in
terms of public and personal safety. Among the features that appeared to be safer
were clear sightlines so that people could tell if any evildoers were lurking about
and also that privatized space, regardless of who actually owned it, was safer
than public space where no one felt responsible for its safety and upkeep. This
concept is now called defensible space and it has a profound impact on multifamily
housing architecture as well as urban design. For example, many public housing
developments have been redeveloped so that a given entryway will only serve
one or a few families and whenever possible, open spaces are given over to the
private exclusive use of a single unit rather than shared by all the occupants of the
development. Note that these alternatives also allow for more attractive landscap-
ing than the alternatives: paved-over areas, high-intensity lighting, high fences,
iron bars, and so on. Vegetation is selected so that it will not inhibit sightlines
or lighting.
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Defensible space was one of the concepts that underlay new urbanism and the
federal program to renovate public housing known as HOPE VI.35 The evidence
supports the idea that small-scale, pedestrian-friendly environments are best
for promoting health and socialization and they reduce crime and vandalism.
In practice, defensible space involves giving individual people or families the
responsibility for the use and maintenance of outdoor spaces whenever possible.
The number of units per building entryway should be kept at a minimum and
the yards outside the entrances should be deeded space. Parking, if provided,
should be near units and within sight of them. It should be designed so that
people feel safe as they travel from street to an entry to inside units. Many of
these features are now prioritized in building codes as either being mandatory or
strongly advised.36

The Role of Stressors and Allostatic Load

It has long been observed that life is full of stressors. Balancing job pressures and
family responsibilities, coping with health issues, and trying to support families
are all stressful. It is also understood that the poor face special stressors that are
greater than those of the well-off. Not having a job can mean applying for public
assistance, filling out long forms that threaten severe penalties for inaccurate
information, waiting in line to speak to a staff person, and then worrying that
there will not be enough money to buy food at the end of the month. Those
who are working but have low incomes also face greater stresses. One of the
greatest problems is the lack of control over one’s working situation. Those
in lower-paying jobs tend to have more rigid start times, less ability to refuse
overtime work, and are less likely to have sick and vacation time, resulting in
their having to work even when they are ill.37

In addition to individual stresses, low-income people can face a number of
neighborhood problems including high crime, dependence on unreliable public
transportation or being forced to pay for a car that they can hardly afford,
abandoned buildings and vacant lots, and other stressors that can reinforce
problems inside and outside of the home. People of color may face additional
problems that lead to stress such as racism, discrimination, and the sense of
isolation that can arise from being the only person of color in a given situation.38

People of both sexes can be subject to special stressors. Women may fear street
crime, domestic violence, or harassment at work. Men may face stressors from
competition with their peers. There are domestic stressors and stresses associated
with being isolated. The range of stressors that may affect the homeless is even
greater. The overall level of stress in a person’s life has been termed allostatic load.
The greater a person’s level of stress exposure, the greater is their allostatic load.
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This in turn suggests that their bodies are exposed to higher levels of psychosocial
as well as social and external stresses.

The strong association between stress and health has been well documented;
one of the reasons that almost all epidemiological studies control for race and
income is that these factors can be proxies for all of the stressors in people’s lives
and represent the lack of resources they may have to meet the challenges posed
by these stressors. In the past few years, the biological pathways responsible
for this stress-to-health association have been identified. It is chronic stress, the
constant and continuing stressors in people’s lives, that may be most damaging to
health, not the acute stress that might happen for a moment in time. Briefly, the
biological pathway is that a stressful situation results in stimulation of the hypo-
thalamus, which then signals the pituitary gland, which in turn causes the adrenal
glands to secrete a hormone known as cortisol.39 Even though it is essential to
health, cortisol can cause a number of problems throughout the body, including
high blood pressure, cardiac issues, renal problems, and other concerns. It may
even be a factor in the development of Type II diabetes.40

Awareness of chronic stress as a problem has not necessarily led to adequate
solutions. It is difficult, for example, to advise people to reduce the chronic
stresses in their lives when they have very little control over the factors that
led to that stress. There is a need to develop programs and policies to address
the chronic stressors that affect so many and, so often disproportionately, the
poor and persons of color. Of course, knowing that chronic stress has many
potential health consequences may help frame research and interventions, and
may add to our understanding of the concepts of cumulative risk in the problems
of vulnerable populations.41

Rootshock and the Effects of Urban Renewal and Gentrification

The stresses associated with individual health outcomes could also be studied on
the neighborhood level. Urban history in the United States is a constant story of
neighborhood change as one racial/ethnic group is displaced by another. Often
this displacement was voluntary, such as when the children and grandchildren of
immigrants left old inner-city ethnic neighborhoods for new single-family homes
in the suburbs. This type of change was seen as positive and health strengthening.
But the United States has also seen episodes of forced neighborhood change
which could be more rapid, have important economic consequences, and may
have threatened the mental health status of residents and commuters.

Mid-twentieth century policies called urban renewal relied heavily on the
massive demolition and displacement of entire communities, particularly those
of African Americans. Urban renewal was used as a tool to eliminate or displace
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black neighborhoods; highways were often built through these communities
because the land was cheap, the highway could be used as a barrier between
blacks and whites, or, by building a highway in a certain location, a nonwhite
community could be demolished. The noted community psychologist Mindy
Fullilove described the psychological effects of these kinds of displacements
as rootshock, meaning that when a community is displaced, it suffers from a
collective stress that can lead to a feeling of grief and loss and a disconnect from its
collective past as well as from larger society.42 These effects were seen as early as
the 1950s and were not exclusive to African American communities (as in the case
of the displacement of an Italian and Jewish community in Boston’s West End),
but displacement disproportionately affected African American neighborhoods.
It could well be that communities are still dealing with these kinds of issues even
several generations after the neighborhoods were first destroyed. A lesson for
those seeking to manipulate the built environment is that massive demolition and
large-scale neighborhood change can have severe psychological impacts that can
persist for decades, if not generations. Displacement is something that should be
avoided.43

The era of large-scale publicly funded, intentional demolitions of neighbor-
hoods is over. There is no longer the money to fund these types of programs
nor the political will and ability to force the relocation of thousands of people
by a single project. This does not mean that rapid and psychologically stressful
displacement is not still occurring. Today the issue in many select urban neighbor-
hoods is gentrification, the displacement of lower-income, often minority residents,
by higher income, often white, newcomers.44 Other areas can experience declines
when local governments decide to deliberately withhold services.45

Many cities are actively promoting gentrification, seeing it as a way to
improve their tax base and make their cities appear to be more economically
viable. Upper-income families are seen as easier to service than lower-income
families that tend to be larger, have children in public schools, require more
police services, or pose other service provision issues.46 In one sense there are two
ways to raise the economic status of the community. One way, which is much
more difficult, is to increase the earning power of current residents by bringing
in jobs and increasing the skill set of existing residents. This can take time and
enormous public investment that cities may not have. Many cities choose an
alternative program of economic improvement by trying to encourage higher-
income people to move into their communities. They may launch advertising
campaigns to attract higher-income people, work to bring in developers who
promise high-end shopping and other amenities, or give subsidies to developers
or potential homeowners to locate in certain areas.47 This later strategy can
result in gentrification because as newcomers move in, housing prices can rise,
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forcing low-income renters to quickly have to seek new places to live and cause
low-income homeowners to move as their property taxes rise. The psychological
effect of these policies that result from gentrification have not been well studied
at this time, but the fear is that they can lead to the same kinds of community
psychological effects among the previous lower-income residents as did the older
policies of urban renewal and highway construction.

Communities can pursue a number of strategies to protect residents from
the effects of gentrification. Some cities have rent control, which can help make
housing affordable even as potential higher-income renters want to move into
a neighborhood. Other communities have adopted a robust policy of building
subsidizing assisted housing so that even as the number of new higher-income
units is increasing in the community, large numbers of lower-income residents
can still be accommodated there. A third strategy is to have a community control
land and own buildings.

Access to Open Space and Attention Deficit Hyperactivity Disorder

The past decade has seen research into the environmental influences on Attention
Deficit Hyperactivity Disorder (ADHD). This is a syndrome of behaviors, often
but not exclusively diagnosed in children, that may include an inability to
concentrate, being easily distracted, having a hard time sitting still, and other
similar symptoms. The percentage of children who may have ADHD may be as
high as 4% of the population and as many as half of these children may go on to
have ADHD as adults.

As noted above, though there are some who suggested ADHD is a form of
nature deficit disorder and that it is the disconnect from nature that is responsible
for the high rates we see of this disorder, there is little evidence to suggest that
there is something in the built environment that causes ADHD at this time.48

More study in this area is needed. However, there is some evidence that certain
types of environments may assist in mitigating the impacts of the symptoms of
ADHD. In particular, exposing ADHD children to natural environments may
reduce the frequency and severity of symptoms and may make them more ready
to learn in classroom situations.49 Some have used nature walks and outdoor
learning environments as a way to help ADHD children learn.

Noise Exposure and Health

Another pervasive feature of the modern urban environment is noise.50 Motor
vehicles, particularly trucks and buses, can be so loud as to make conversation
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FOCUS ON

Healing Gardens

Given the influences of the built environment on mood and stress, there is a
long history of designing and creating gardens to help those suffering from
illnesses and their friends and loved ones. The idea of the healing garden
extends back over a thousand years, reenergized by the research of Ulrich
and others that access to nature can promote improved outcomes for surgery
patients. As suggested by the University of Minnesota Sustainable Urban Land-
scape Information Series, a well-designed healing garden will be accessible for
those with limited mobility and perception, be easy to maintain, environmen-
tally sustainable, cost effective, and visually pleasing. (For more information, visit:
http://www.sustland.umn.edu/design/healinggardens.html.)

Some healing gardens have been constructed adjacent to hospitals and clinics;
others have been built out in the community in order to reach those who are not
necessarily confronted by the challenges of acute illness. Others have been built in
remote places, building on the long tradition of the healing garden in monasteries
and religious institutions. Some gardens are aimed at special populations including
nursing homes and schools. There have been gardens built on rooftops and in the
courtyards of medical centers.

impossible. Noise from jets, airplanes, and helicopters may be so constant and
so loud that living near an airport may be bad for health.51 The concern is that
noise exposures can lead to stress and cause the health issues outlined earlier,
and that living near heavily traveled roads and airports can cause chronic noise
exposures that lead to chronic stress, which is known to be so bad for health.52

Communities have tried to address noise problems by banning takeoffs and
landings at airports during certain hours, changing runways and operations, and
by fighting the construction of airport expansions. Other neighborhoods have
worked to address the noise from highways by having transportation authorities
construct sound walls to keep the noise out of the neighborhoods.53

A similar issue in many suburban neighborhoods is the use of equipment for
lawn and garden care because of concern for the serenity of neighbors. Though
this noise tends to be acute rather than chronic and therefore have less of the
chronic effects associated with highways, for example, neighbors can often be
very annoyed by the sound of lawn mowers and leaf blowers. This has led some
communities to consider bans on these types of equipment or restricting hours in
which they can be used.
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Health Facilities Design

The work by Ulrich and others has been extended into a new field of endeavor
to increase the quality of the design of health care facilities. The architecture
of hospitals has a long history that has paralleled the history of medicine itself.
For example, during the time when tuberculosis was a major health threat, the
design of tuberculosis sanitariums was a major focus that centered on how to get
patients access to fresh air yet still keep them protected from the elements. As
our understanding of disease has changed, and our understanding of how the
environment of hospitals can influence health has changed, the importance of
health facilities design has increased. Given the huge amount of data that are
generated by the health care system, outcomes can be carefully measured against
various environmental inputs. This has informed the state of the art of health
care design.

A major problem in the health care system is that patients often acquire
infectious diseases in a hospital or other health care setting when they are there
for another reason. Collectively, these nosocomial infections result in millions
of cases, cost billions of dollars, and kill thousands of people. Thus there is a
major incentive to reduce hospital-acquired infections.54 By studying how and
where people become infected, there have been important changes in hospital
design. For example, there has been a movement toward individual rooms as
opposed to semiprivate rooms because such rooms isolate individuals and reduce
their exposure to risk.55 Changing ventilation and the circulation of air to reduce
infections have also been demonstrated to be cost effective. In addition, providing
facilities so that it is easier for doctors and nurses and others to wash their hands
is also strongly effective against disease transmission. Collectively, these measures
are dramatically changing how hospitals are designed.56

The advent of modern medicine with its heavy emphasis on medical
equipment used to provide services and monitor patient status has resulted in
a dramatic increase in the sound levels in many hospitals. Studies suggest that
if decibel levels are too high, sleep is affected, patient comfort is diminished,
and the risk of medical errors can increase. There is evidence that newborns,
particularly those in neonatal intensive care units, are particularly sensitive to
noise. In response, hospital designers have tried to modify the design of rooms
and buildings so that sounds in one room do not affect those in another, along
with increased soundproofing so that overall noise levels are reduced.57

Another major problem in the health care industry is occupational injuries.
Musculoskeletal injuries associated with lifting, bending, and reaching are a
particular issue for nurses and others who may have responsibility for lifting or
transporting patients who may be very heavy. This has resulted in the design of
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a number of improvements to reduce the risks of these strains and to prevent
injuries from happening.58

Evidence-Based Design

The revolution in changing how buildings are designed so that they are based
upon experimental data has not been limited to hospitals. Traditionally, the
fields of architecture and urban planning have not used standard epidemiological
research methods to assess the efficiency of designs, buildings, or neighborhoods.
Over the years they have tended to rely upon case studies and theoretical
models for evaluating architectural practices rather than on the standard case-
control and cohort studies that are at the center of medical research. The highly
measured outcomes in the health care industry resulted in the use of those data to
evaluate the built environment there first.59 More recently, these techniques have
expanded to other areas of design, where there are also large amounts of data that
can be analyzed and the results of different environments compared.60 These
include educational environments and manufacturing facilities where outputs
are heavily tested and measured. By carefully monitoring results along with
controlling for key confounding factors, the built environment can be carefully
evaluated. This allows for new changes in how schools are designed and how
workplaces are set up. Test score results, productivity, and absences and injuries
are among the outcomes studied.61

Summary

Concerns that the built environment may have an impact on mental health
date back to a century ago when sociologists began to study how moving to
the city affected rural migrants. Today, there are related concepts, including
biophilia and nature deficit disorder. Current concerns include the concepts of
defensible space and allostatic load. In addition, hospital design has begun to use
epidemiologically derived data in what is known as evidence-based design to
improve patient outcomes.

Key Terms

Anomie

Biophilia

Defensible space
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Discussion Questions

1. Describe the ways that immigration might affect mental health.
2. What is biophilia?
3. Do you think there is such a thing as nature deficit disorder?
4. Are John Calhoun’s rat studies a good model for predicting the behavior of

people in U.S. cities?
5. Define defensible space.
6. What is allostatic load? How might it affect health?
7. What are some of the health problems associated with being a patient in a

hospital?
8. Define evidence-based design.

For More Information

Design for Health. www.designforhealth.net.
Hall, E. T. The hidden dimension. (1969). New York: Anchor Books.
Hamilton, D. K., & Watkins, D. H. (2008). Evidence-based design for multiple building types.

Hoboken, NJ: Wiley.
The Center for Health Design. www.healthdesign.org.
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S O C I A L C A P I T A L

LEARNINGOBJECTIVES

� Differentiate between environmental and biological determinism.
� Name key concepts in social capital theory.
� Describe how social capital is measured.
� Compare social capital bonding versus bridging.
� Identify the health effects of social capital.
� Define broken windows theory.
� Evaluate the role of neighborhood in the persistence of poverty.

Most of us exist in a web of connections with others. We have our family and
friends, coworkers, and people we see on a daily basis and may not even know by
name. Think about how these people affect your activities and preferences. Do
they influence the music you listen to, the style of clothes you wear, or the place
you would most like to live? Overall, consider their impact on your day-to-day
practices that protect or cause problems with your health, such as reinforcing
healthy eating habits or lending you cigarettes when you want to smoke. Look at
others around you—do they appear to naturally collect into groups? Imagine if
we could harness the power of these groups to promote health.

This chapter begins with the theory and historical beginnings of social capital,
discusses environmental, biological, and social determinism theory, and explains
key concepts related to social capital. It then describes how social capital can be
measured and discusses potential negative impacts of social capital. Next comes
an outline of the health benefits of social capital and an overview of some of the
efforts to increase it. These are followed by sections on social norms and what is
called broken windows theory. Then there is a consideration of how advertising
can affect behavior. The final sections of the chapter discuss the concept of the
culture of poverty, past efforts to break up poor communities, and an experiment
to move poor families out of concentrated poverty areas known as the
Moving to Opportunity Program.
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Theory and Historical Beginnings

The study of human behavior has greatly benefited from the work of a wide
variety of disciplines. One field that has had particular influence is that of
economics. Both concerned with human behavior and based on an easy to
quantify metric—money—economics developed a set of powerful tools that can
be used to increase our understanding of human behavior and assist in studying
the health effects of the built environment.

One important term that owes its derivation, in part, from economics is
social capital, the strength and capacity of a network of human interactions
and the associations in that network. Social capital can assist network members
to either protect their health or make them more prone to risk behaviors. The
concept of financial capital is straightforward. It is the amount of money or
assets an individual, family, or society has that can be used to pay for goods and
services, invest in new business enterprises or capital-intensive infrastructure,
or save to meet future needs. Those with higher levels of financial capital, (also
known as wealth), or increased access to financial capital, tend to have better
health outcomes and are less likely to participate in risky health behaviors.1

Another important concept is human capital, the overall amount of skills and
knowledge possessed by an individual or group. The investment in education is
a prime example of human capital. Though the value of a college degree can be
monetized in terms of increased lifetime earnings, it is difficult to quantify all the
personal and social benefits of a college education; there is evidence that college
educated persons are less likely to smoke, more physically active, report fewer
sexual risk factors, and so on.2 This quantifiable and qualitative set of skills a
person or community possesses collectively makes up what can be characterized
as a person’s or society’s stock of human capital.

Social scientists and public health workers have turned to the theoretical
construct of social capital to describe how societies—ranging from international
or countrywide networks, states or neighborhoods, or even small groups such
as gangs or students in a single classroom—establish social norms, promote or
inhibit risk behaviors, or influence health outcomes. The use of social capital has
become a powerful tool for increasing our understanding of health and provides
a useful basis for developing interventions.

Environmental Determinism Versus Biological Determinism

An important theme that has consistently been part of urban studies, sociology,
and public health since their beginnings in the nineteenth century has been
a search for what influences human behavior. In the health realm, individual
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behaviors, from physical activity to going to the doctor for preventive care, can
have important effects on health. Therefore, researchers have asked questions
such as why do some people act in their own best interest even when it may be
uncomfortable, such as having blood drawn for cholesterol tests? Why do
others do things that they know are bad for their health, such as start smoking?
The idea that the built environment can shape human behavior arises from
the theoretical construct known as environmental determinism. It is important to
note that this term has never been meant to suggest that the environment is
responsible for 100% or even a majority of the variance in human behavior.
It only means that the environment contributes to the propensity for people to
behave in certain ways.

Environmental determinism had its first great era of influence in the nine-
teenth and early twentieth centuries when urban reformers sought new laws to
regulate the urban environment in order to address the appalling conditions
in the tenement districts of large cities.3 They aimed to improve housing in
order to improve health. The middle and upper-middle classes also began to
segregate themselves into enclaves that they believed promoted family life, moral
correctness, and healthy living, a process that has continued for over a century.4

Even misguided public policies such as Modernism and urban renewal had an
underlying belief that the proper built environment could help make humanity
better and create a healthier population.

The latter part of the twentieth century saw environmental determinism
eclipsed by biological determinism; a large amount of research energy and resources
have been spent on finding genes and biological structures and mechanisms that
help influence violence, risk taking, and substance abuse. Some of these efforts
have resulted in great advances in the understanding of the nature of health
risks, increased ability to identify problems and plan interventions, and improved
development of treatments. Researchers also use biomarkers and genetic testing
to identify individuals who may be at greater risk for cocaine addiction or alcohol
abuse. But again, there are limits to the influence of biology; it is not a 100%
predictor of behavior or maladaption to social conditions.

The reestablishment of the built environment and health movement has
given new life to theories derived from environmental determinism. In their
current form, these ideas posit that both the built and the social environments can
assist people to avoid risk behaviors or to promote healthy lifestyles.5 They
do not promise that everyone will meet physical activity guidelines in a new
urbanist development; they only suggest that these behaviors become easier to
adopt and maintain in some environments than in others.6 One of the goals
of built environment reformers in the twenty-first century has been to increase
levels of social capital to help make people healthier.
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Key Concepts

Social capital’s influence on behavior and health is one aspect of social environ-
mental determinism: an individual learns and adopts behavioral norms based
on the actions and values of others around them as well as their interactions
with their surrounding group of people.7 Social capital theory also posits that
connections with other people can help individuals adapt and maintain healthy
behaviors. It also maintains that inappropriate behavior by others can prompt
individuals to behave poorly themselves. If people see litter on the street, for
example, they may be more likely to litter because they see that others believe that
there is nothing wrong with it. They take clues as to what constitutes allowable,
mainstream behavior from the environment around them. In another example,
individuals may smoke because their close friends think smoking is okay or even
desirable. Note that all these factors represent the interactions of an individual
with people around them rather than anything internal to that individual such
as genes or microbial action. One of the most important ideas in understanding
social capital is that it is fundamentally a concept that has limited meaning when
considered at the individual level. It is meant to describe the interactions and
connections of individuals inside a larger, multi-individual network.8 Though
there are often efforts to measure the number and strength of connections
an individual may have with others, social capital has no meaning when an
individual is considered in isolation. It is a group-level variable. This does not
mean that a value derived at the group level can’t be assigned to individuals
and used in epidemiological research, only that such assignment must be used
and interpreted very cautiously.9 Individuals can have varying degrees of social
capital, but this is an indication of their relationships with others.

There are a number of subconstructs that make up social capital.10 These are
not discrete domains and in fact overlap each other. These subconstructs include
trust, the degree to which individuals can predict the behavior of others in their
group and to which the individual can rely on these behaviors for support.11

There is collective efficacy, the belief that a group, when working together,
can achieve goals and counteract internal and external threats (such as proposals
to locate hazardous waste facilities in a community). This is a group-level
corollary of self-efficacy, the belief on the part of an individual that he or she
can achieve personal goals. Another important subconstruct is the richness and
depth of the network, which is usually operationalized as the number of network
connections. In general, as the number of connections between members
of the group increases, so does the group’s level of social capital. Another
subconstruct is social support, the degree to which members of the group can
be relied on when there are external threats or the degree to which individuals



 

SOCIAL CAPITAL 231

FOCUS ON

Can Your Friends Make You Fat?

That’s an intriguing finding from the results of a survey that used data from the
famous Framingham Heart Study to study the influence of social ties on weight
gain. The Framingham Study has been following residents of that Massachusetts
town and their descendants for three generations. Participants receive periodic
health assessments and have been surveyed repeatedly over time. In order to
improve follow-up, participants are asked to name others who could provide
contact information in case someone moves and doesn’t provide a new address.

The study design used these contacts to construct a system of links and
connections in the study population. They then looked to see if an increase in
obesity among a study subject’s friends was associated with an increased risk of
weight gain for the subject. They found that having obese friends did indeed
increase the risk of weight gain, even more than family or spouses did.

Some caveats should be kept in mind while interpreting the study. Although
it controlled for individual characteristics, it did not control for neighborhood
effects. It is possible that friends, even those who move across the country from
each other, have similar tastes in neighborhood. There may also be issues with
measuring the strength of associations between self-identified friends in the study
population. Finally, this is only one study and it is important to remember that
causality is rarely established by the results in one published article. Still, the
results may be reflective of the power of social networks to influence health.

can depend upon other members of the network to assist them during times of
emergencies. All of these may be related to health.

Measuring Social Capital

There are issues when it comes to measuring social capital because it is a group
construct that can often only be measured by asking individuals about their
beliefs, actions, and values.12 In many studies, individual members are surveyed
using a number of questions which are then grouped into scales, and these values
are then averaged over the total numbers of the survey group.13 Thus there may
be a set of questions aimed to measure the extent to which individuals believe
that their group can successfully meet external challenges; these responses are
first tallied to form an individual scale and then grouped and averaged to give
a single overall network value. The overall score of one group can be compared
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to that of another and thus the relative amount of social capital in one group
can be compared to others. It should be cautioned that there are many different
survey instruments that have been developed to measure social capital and that
any single value derived from one scale cannot always be compared to a value
derived from another scale.14 One of the most widely used survey instruments is
part of the General Social Survey, which has been asking questions that can be
used for interpreting and measuring social capital for decades.15

The individual questions in these surveys vary in order to take into account
the subconstruct that is being measured. For example, one common question
is to ask if other members of the network (or community) can be trusted to
obey the law. Another question often used is whether or not there are other
members of the network from whom the individual could borrow money in
an emergency. Regardless of which survey is used, compiling the answers to
calculate overall social capital scores must be carefully considered. Often, a very
serious issue is that of weighting, or whether or not each and every question
should be weighted the same. This can become a problem when one subdomain
has more questions than another and not weighting the questions results in giving
greater or less weight to those questions in the domains with fewer or more
questions.16

An alternative way to measure social capital is to ask how many organizations
individuals belong to.17 The thought is that each individual membership repre-
sents a social connection within the larger group, in this case usually referring
to a neighborhood, city, metropolitan area, or state as proxies for all the other
connections an individual may have. Social connections have been measured by
asking individuals how many friends they have, how often they speak to relatives
over the telephone, and how often they socialize with each other. Note how each
of these questions aims to assess how the individual interacts with others in his
network or group.18

Another method to measure social capital is to look at voter participation
rates. A community that has a higher voter turnout may have higher levels of
social capital, or potentially a higher degree of faith in the value of political
processes that may reflect higher collective efficacy. An advantage of this method
is that it relies on an external, publicly accessible data source rather than self-
reported metrics. It does not need extensive surveying and the calculation of
composite scores and scales. However, though there is most likely a correlation
between voting percentage and other aspects of social capital, it is also potentially
related to median income, citizenship status, and other factors that are not
necessarily reflective of social capital. For example, an immigrant community
may have low levels of voter participation because it has few adult citizens, but it
may well have high levels of interactions within its group.
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All of these measures have potential limitations. For example, the work of
Robert Putnam—whose theories include the idea that the change in how people
bowl (from the past when they participated in bowling leagues to the present
where individuals simply get together with friends to bowl) reflects a decline
in social capital (popularized in his book Bowling Alone)19 —has been criticized
because his observed changes in public participation and private groups may
not reflect an underlying decline in social capital but may instead simply be
related to the fact that women now have better employment opportunities, social
norms have changed so that men now prefer to spend time with their families
rather than with their peers in fraternal organizations, and that the changes
in participation may simply reflect changes in leisure time tastes.20 In another
example, people in wealthier communities may report fewer people from whom
they could borrow money because they have been less likely to ever have needed
money, or because they have the ability to work with financial institutions or
other means of accessing cash.

Is There Less Social Capital in One Type of Area Than Another?

Almost from the very beginning of modern U.S. suburbia after World War I,
sociologists and urbanologists expressed concerns that the quantity and quality
of the human interactions in suburbs was not as great as those found in cities.21

There was also the feeling that small rural communities might have a greater
amount of human interaction with people who are known and trusted than in
other places. Many of these concerns predate the articulation of the concept
of social capital but they are ultimately questions of whether or not certain
types of places promote greater social capital and other types of places inhibit
it. One of the ideas of Jane Jacobs was that a variety of uses on a street, along
with the constant interaction between community members and people on the
street, would promote strong social norms that would protect the community
against crime and violence.22 She believed that streets with only single uses
such as housing would not have sufficient human activity to create the great
richness of interconnections that was necessary for healthy neighborhoods. She
did not explicitly use the term social capital but that was part of the underlying
construct of her theories.

Despite these concerns, there is little evidence that suburban residents have
lower levels of social capital than urban dwellers or that people who live in rural
communities have more social interactions than those who live in other types of
places.23 In general, it may be easier to have day-to-day social interactions in
places with higher population density, but once a certain minimum threshold
is passed, there may be no additional social capital benefits to greater density.
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It must be emphasized, however, that there is little research in this area. There
is some evidence to suggest that rural residents have overall lower health status
and are more likely to report having poor risk behaviors than residents of
suburban and urban areas. This may be related to greater rates of poverty and
reduced access to services. It also may represent the physical difficulty in meeting
up with family and friends posed by long distances and a lack of transpor-
tation alternatives.

Social capital in inner-city, impoverished neighborhoods is also complex.24

In general, poor communities tend to have lower measured social capital. But to
what extent does this reflect the problems associated with poverty? Because poor
people tend to have lower social capital, how much of this lower overall social
capital rate be attributed to the community and how much to the individuals?25

The complex decline of inner-city economies, institutions, social relations, and
other dimensions of effects are greater than what can be attributed to changes in
social capital.26 It is important to keep in mind exactly what is meant by social
capital and what the goals are in a project used to measure or increase it. A
major research need continues to be the role of the built environment, and its
many features, in improving social capital.

Negative Effects of Social Capital

It is important to understand that not all aspects of social capital may be
positive.27 For example, ethnic neighborhoods, which were once very preva-
lent in U.S. cities, had rich networks of formal and informal ties that helped
strengthen the overall social capital in the communities. However, these neigh-
borhoods have been criticized because of the resistance to racial integration and
the degree to which outsiders were not welcomed.28 Networks and groups can
also reinforce negative behaviors, as when a gang promotes aggression or when
intolerance can lead to violence, crime, or other destructive behaviors.29 There
also must be a balance between the social norms promoted by a group and indi-
vidual freedom. If social capital is so strong and the ultimate impact on behavior
so great that individuals feel they cannot do things that they may want to do even
if such things might actually promote health or increase economic freedom, then
the social norms, and the underlying social capital, can become destructive.30

Bridging versus bonding is one way that social capital has been considered.31

Bonding represents linkages within a group, often defined by shared factors of
ethnicity, socioeconomics, religion, age, and so forth. Bridging refers to linkages
between people of different groups. 32 To a certain extent, bonding is easier to
accomplish than bridging, but bridging might be better for a community and
bonding may be more likely to enhance negative impacts of social capital.33
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Health Effects

The great value of social capital theory for understanding communities and
promoting social change has prompted many researchers to look at the health
effects of social capital on both individual and neighborhood health. This is not
always easy to accomplish. For one thing, it is important that the individualized
measures of social capital be operationalized at a higher level (neighborhood,
city, state, and so on) and that these group-level effects are analyzed in a manner
that does not violate the standard rules of epidemiological inference and statistical
analysis. For example, many statistical methods are based on the assumption
that individuals are entirely independent from each other, but social capital
is a construct that is only understandable as a group-level variable and thus
individuals in the same group from which a group-level social capital score
is constructed may not be independent. One way to account for these group
level effects is to use multilevel modeling. In this method, some variables are
operationalized as individual factors and some as group factors and the statistical
analysis takes this into account, treating groups of individuals as clusters. An
example of this are studies of students in classrooms and schools. Each of these
represents a separate level.

It is also very important that individual-level factors that might be related
to group-level factors be controlled for in the study. Thus people with lower
incomes and low educational attainment might end up living in communities
with low social capital. But then the challenge is to distinguish between the
effects caused by those lower incomes and low educational attainment from those
that are the responsibility of the community with low social capital. This is not
always easy.34

In general, it has been found that individuals in communities with lower social
capital tend to have lower overall health status, fewer protective health behaviors,
more harmful health behaviors, higher morbidity, and higher mortality after
controlling for potential confounding individual factors. Lower social capital
has been associated with increased mortality, higher rates of communicable
diseases, increased smoking, reduced diabetes control, and other adverse health
outcomes.35 The relative degree to which these higher-level factors affect health
in comparison to the influence of individual-level factors has been debated;
however, the presence of one as an influence of health does not negate the
presence of the other. Ultimately both social factors and individual issues must
be addressed if health is to be maximized. Again, it must be considered that
there are other factors influencing health. For example, certain communities
may have higher smoking rates, but is this attributable to a lack of social capital,
social norms that see nothing wrong with smoking, or a clustering of tobacco
advertising in the neighborhood? It is not easy to disentangle these effects.36
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Improving Social Capital

Given the potential powerful effects of increased social capital on health, behav-
ior, and life outcomes, a number of efforts have aimed to improve social
capital for both individuals and groups. At the very small level, the widely-used
team trust-building activities, popular in business and work environments, have
underlying goals to improve trust among members of the group and improve
their communication skills, thus strengthening individual connections, ultimately
increasing group efficacy, and helping the organization’s members believe that
they have the ability to work together to accomplish common goals.

There has been a long-standing goal of urban planners and public health
professionals to improve social capital by manipulating the built environment.
One important way to do this is to use the built environment to create oppor-
tunities for people to meet and interact with each other.37 The idea is that the
more individuals in the community gather together, the more social connections
can develop, leading to a greater degree of trust.38 Thus planners promote
open spaces, plazas, sidewalks lined with amenities, small playgrounds, farmers
markets, and other similar uses so that individual interactions can increase.39

Public health has used group interventions, peer education, and community
events to promote social capital and support healthy behaviors such as healthy
diets, physical activity, or reduced smoking.

Changing group expectations was part of Saul Alinsky’s community orga-
nizing philosophy and one of his underlying ideas in his influential book, Rules for

Radicals.40 In general, community activists understand that the very act of orga-
nizing has benefits to the community because it strengthens social ties, helps build
community efficacy, and establishes trust inside the group. These higher-level
interventions can be important for promoting positive neighborhood change and
both urban planning and public health greatly rely on community organizing to
promote their goals. Urban planners often work to promote community develop-
ment corporations, neighborhood associations, and business groups to improve
the local environment and promote economic activity. Part of these efforts are
focused on increasing the social capital of the group by developing trust between
group members, promoting collective efficacy, and strengthening the number of
connections between individuals in the neighborhood.41 Similarly, public health
advocates often rely on community organizing to meet the health challenges
among a particular group or in a specific area. Thus, one way of addressing the
HIV/AIDS epidemic is to create peer education groups or promote the use of
teen organizers to connect individuals to larger networks and to change social
norms.42 Changing these social norms and using peer pressure to promote better
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health have also been part of the reasoning underlying public health campaigns
such as encouraging people to choose designated drivers and banning smoking
in workplaces and homes. By using the power of groups to reinforce positive
behavioral norms, health can be improved.

FOCUS ON

Dudley Street Neighborhood Initiative

One organization that has dedicated itself to building up social capital in its
home neighborhood is the Dudley Street Neighborhood Initiative (DSNI) in the
Roxbury/Dorchester neighborhood of Boston.43

DSNI had its roots in the disinvestment that afflicted the neighborhood in the
1950s to 1980s. Like many other urban communities, it saw a loss of households to
the suburbs, racial change, a declining housing stock, speculation, abandonment,
and arson. There were a large number of social service organizations, but many
of these were thought by residents to be run by outsiders or not attentive to the
concerns of community members. A final catalyst for change was a combination
of gentrification in nearby neighborhoods and a city-sponsored redevelopment
plan that many feared would lead to displacement in this neighborhood.

Residents elect the board of DSNI, which has had a number of important
initiatives aimed at improving the social, physical, and built environment of the
community. Social goals are reflected in the priority that DSNI places on hiring
local residents for positions in the organization, the emphasis on youth organizing,
and its commitment to holding all meetings with simultaneous translations into
English, Spanish, and Cape Verdean Creole, the three main languages in the
community. Physical environment actions have included efforts to eliminate
trash transfer stations in the neighborhood, establishing a coalition with other
communities to stop an asphalt batching plant, and a concentrated effort with
local, state, and federal agencies to address the problem of pollution from auto
body shops in the community. Built environment actions ranged from working to
build housing on vacant lots (DSNI was granted the power of eminent domain
by the City of Boston), a strong commitment to community agriculture, and a
focus on transportation advocacy. Although the neighborhood remains home to
many poor families, it is also a national model of how a community can use
self-organizing practices to improve the lives of its residents.

Multiple Levels of Effect, Multiple Levels of Action

The degree to which social capital affects health may indicate that interventions to
promote health cannot rely solely on individual behavior change.44 An important
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example of this is smoking. Addressing tobacco use was initially an individual-
level activity with warnings on cigarette packages, antitobacco television and
radio advertising, medical interventions to promote tobacco cessation, and other
similar actions. Collectively, these resulted in a substantial drop in tobacco use
in the United States, but ultimately these efforts stalled and left the country with
a still too high level of tobacco consumption. So antitobacco activists turned
to group-level interventions, addressing the wide range of social norms and
policies that collectively also influenced the decision of whether or not those
individuals would smoke. These higher-level interventions have included raising
cigarette taxes, laws against smoking in workplaces, and educational campaigns
to emphasize the role of secondhand tobacco smoke on health—all of which,
again, collectively have helped push U.S. tobacco use rates down to one of the
lowest in the developed world. The initial tendency was to focus on individuals
but that tactic had limitations. It was only after higher-level interventions were
planned and implemented that the full reduction of smoking rates was seen.45

Neighborhood Empowerment

A major goal of community organizing and public health has been to mobi-
lize communities to identify and address the problems confronting them (see
Figure 12.1). The United States has seen a long period of community activism

FIGURE 12.1 Neighborhood Disorder, Social Capital, and
Adolescent Alcohol and Drug Use
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and community organizing in low-income communities ever since the codifi-
cation of neighborhood organizing methods and strategies in Chicago in the
mid-twentieth century. The overall objective of these strategies is almost always
to increase neighborhood empowerment, assisting neighborhoods and their res-
idents to acquire the power to implement their own solutions to problems by
strengthening intraneighborhood ties (social capital) and convincing them that
they have to power to protect themselves (collective efficacy).46 These methods
are also often used in social work and community development.47

The lack of attention to community empowerment often drives criticism of
conventional public health research and interventions. In conventional public
health activities, key decisions are often made by professionals, researchers, and
funders, and the community has little say over the issues to be prioritized or how
they should be addressed.48 It is not that these other programs are not known
to be necessary and effective, but they can often ignore major problems inside
the community.49 Thus a strategy to address diabetes in the neighborhood could
contribute to increasing the overall health status of people in that neighborhood,
but the community priority may be reducing the selling of drugs among its
youth and that activity’s associated addiction and violence problems. Given that
resources are always scarce, who should decide whether the researchers or the
community is right?

Even when programs match community priorities, they sometimes do not
serve to ultimately empower neighborhoods and do not improve social capital.
For example, if a program only hires people with master’s degrees and does not
engage local residents as more than research subjects, the long-term legacy of
the program in terms of its influence on social capital may be minimal.50 This is
one reason that community-based participatory research advocates have
suggested that whatever possible funding should flow to local community groups
and that the program be structured so that the community can learn from the
project and apply the tools in that project to other health challenges.51

Social Norms

One factor closely related to social capital is the idea of social norms influencing
health behavior. In general, it is thought that these norms, the set of values
and group ideas of what is acceptable behavior, have a very important role in
protecting and promoting health.52 For example, immigrants can maintain the
health-promoting behaviors that they bring from their former country by settling
in an immigrant community. Some of the former country’s health-protective
behaviors and values may persist, and others who share these values can support
and reinforce behaviors through peer pressure.53 Part of the assimilation process
that often results in the acquisition of less healthy behaviors comes from the
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loss of such peer enforcement of social values and norms.54 Thus public health
interventions often look to support traditional social norms that reinforce positive
behaviors.

Again, it should be noted, however, that social norms are not always a force
for the good. For example, teenagers may want to drink alcohol because they
see others in their peer group drinking. Similarly, group behavior can reinforce
negative behaviors and create pressure on people who are trying to develop more
positive lifestyles.

Broken Windows Theory

Individuals may decide appropriate behavior based on clues in the built envi-
ronment around them. As mentioned, if an area is covered with litter, they
may be more likely to litter. These neighborhood environmental influences on
behavior are known as broken windows theory, a term based on the idea popularized
by James Wilson that factors in communities—high levels of broken windows,
abandoned buildings, graffiti, and other signs of disorder—promote antisocial
behavior.55 It is also often characterized as neighborhood disorder: the phys-
ical conditions in a community communicate social norms and influence the
behavior and health outcomes of individuals.56 One study found that neighbor-
hoods with more disorder were associated with increased risk of gonorrhea, for
example.57

These findings suggest that public health advocates should work with local
governments on code enforcement and other actions that would maintain and
restore abandoned buildings, reduce the amount of graffiti, and other similar
actions.58 These efforts can be taken too far, however. Broken windows theory
has been used to justify actions against teenagers and minority group members
who may not be breaking any law, but simply are perceived as a threat by
other people inside or outside the community. Such action risks civil rights
violations. In addition, the roots of crime and negative behavior are complex
and may include factors in addition to disorder.59 The presence of disorder
may not be an indication of the social mores in that community. For example,
many communities may have an ongoing problem with the illegal dumping
of trash and construction debris, and although they may continually press city
administrations to take action against these illegal actions, they may be unable
to stop the dumping. The presence of disorder in this environment does not
mean the community supports these behaviors; rather it may be indicative of
how outsiders perceive the neighborhood or of other social, economic, justice, or
political issues.60
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Advertising and Behavior

A major concern in many communities is the proliferation of advertising that
promotes unsafe behaviors such as smoking and alcohol consumption. In a sense,
the built environment is dotted with reminders to partake of risky behaviors.
Evidence suggests that African American neighborhoods and other poor
communities are more likely to have outdoor liquor and tobacco advertising.61

The concern is that these types of advertising reinforce risky behaviors and make
it harder for those trying to control their alcohol consumption or quit smoking.
These remind people of the existence of these products and communicate social
norms that suggest certain types of behavior are socially acceptable. Some
community activists have tried to work with billboard companies to reduce such
advertising, and others have sought ordinances to mandate that these types of
advertisements be prohibited near schools or in other areas.

Culture of Poverty Versus Poverty of Culture

The concern that some social norms can sometimes have negative influences
has been incorporated into U.S. social policy for decades. Part of this reaches
back to ideas on how culture influences poverty. In this context, culture does not
mean symphony orchestras or other similar activities but instead refers to the
overall complexity of human interactions, internal and external social norms for
behavior, and the resulting behaviors. At one time, racist ideas permeated the
study of non–Northern European societies and resulted in what is now considered
to be a denigration of people who did not share Protestant white sensibilities.
The thought was that many nonwhite peoples had a poverty of culture; in a sense
they were somewhat less than totally human, and their lack of contemporary
technologies was a reflection of their innate lower intelligence and lower levels of
culture. These ideas are shocking to us today and were already under substantial
challenge by the middle of the twentieth century.

Numerous groundbreaking anthropological studies—ranging from the work
of Margaret Mead in the South Pacific to that of Oscar Louis in Mexico to that
of Herbert Gans in the United States—demonstrated that low income people or
people living in low technology environments had just as strong a sense of culture
and just as great, if not greater, network of social interactions as did those living
in contemporary high-income European communities.62 Culture is a universal
human experience and poor communities had a rich cultural experience that
was equal to those of nonpoor communities.

The challenge became how to explain the persistence of poverty in a
given location and across generations. Under the racist theories, poverty
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reflected the innate inability of people to better themselves. But mid-twentieth
century progressives working in both community and government settings to
address poverty rejected these ideas. Ultimately, it came to be believed that
poverty existed and persisted because low-income people exhibit behaviors that
ultimately result in their being unable to secure the life experiences and incomes
that would lift them out of poverty. Eventually, the set of behaviors were termed
a culture of poverty by Daniel Patrick Moynihan and others. A goal of
much of U.S. social policy has been to engage the poor so that they could learn
new behaviors mimicing those of more successful middle- and upper-income
people.63 Flowing from this theory are policies that seek to change the behavior
of poor people, including boosting employment levels, reducing crime, and
promoting health. These have ranged from time cutoffs after which people are no
longer eligible for public assistance—it is thought that depending on welfare for
too long a period fostered helplessness and poor personal habits—to programs
that pay for students to get better grades, to other programs that seek to promote
middle-class behaviors among the poor. It should be noted that the overall
evidence underlying these policies has not been completely straightforward and
that the whole process of adopting and implementing these programs has been
highly politicized.64 Their ability to change health by addressing this culture of
poverty has been even less studied and is even more tenuously known.65

Dispersing Communities of Poor People

The idea of using public policies to address the problem of a culture of poverty
has reached a climax of sorts in a long-term effort to reduce poverty by breaking
up communities that have high levels of poverty. An underlying assumption
is that if poor people live next door to nonpoor people, they will eventually
learn how to act more like middle class people and thus adopt the behaviors
of more successful households. Furthermore, the social norms of these nonpoor
communities will serve to exert a social capital–like effect in which individuals
will benefit from the greater social capital of their new communities.66 These
types of programs have been tried for generations. One of the goals of the federal
urban renewal program the 1950s, for example, was to disperse poor people from
their existing communities so that they would live among the nonpoor and thus
could learn how to behave as nonpoor people behaved. The adults would benefit
from both acquiring the behaviors of the nonpoor and from access to networks of
jobs that were available in these other communities. In the 1990s, the HOPE VI
program sought to change the economic mix of public housing developments by
introducing nonpoor families into these developments, again with the idea that
changing the concentration of poverty would be good for the poor.67
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An additional reason for dispersing low-income communities was the finding
that many people secure employment not from applying to help-wanted adver-
tisements but via word of mouth from friends and family with jobs. But people
living in poor communities have less access to already employed people and
thus the network of potential employers they can access is smaller than if they
lived in middle-class or wealthy communities. The fear was that simply living in
a low-income community could limit one’s employment opportunities and thus
one’s ability to earn an adequate income. Therefore the idea was that by dis-
persing poor people into middle-class communities, they could then have access
to contacts of their employed neighbors.68 Both higher incomes and more stable
employment have been shown to be associated with improved health status.

As strong as this ideology is in the United States, it is not always applied
in other countries. One alternative example is efforts to move slum dwellers in
Mumbai en masse to new neighborhoods where basic city services can be deliv-
ered in the context of existing social ties which provide assistance to the poor. The
community itself is maintained intact and without disruption.69 Another policy
is the microlending movement, which provides very small loans to individuals in
groups in many less-developed countries. The microlenders depend on peer pres-
sure from other low-income members of the group to help ensure that the loans
are repaid. Again, this is a program that relies upon the connections between
impoverished people to allow them to better themselves rather than calling for the
severing of ties between low-income individuals so that they may acquire middle-
class behavioral norms. These group-level interventions have been extended to
the health realm as well, using peer support for health-promotion campaigns.

Moving to Opportunity Program

Though conducting experiments that involve assigning where people live is
expensive and morally difficult, there was one major program in the United
States that did assign people to various types of neighborhoods and then tracked
certain outcomes among differing groups. This was the Moving to Opportunity
Program (MTO). The program grew out of a lawsuit that accused the U.S.
Department of Housing and Urban Development of fostering racial segregation
by the way it allowed several local public housing authorities to operate. These
local housing authorities were promoting racial segregation through illegal
tenant assignment policies. As part of the settlement of the suit, HUD funded a
program that involved three groups of low-income tenants. One group stayed
in conventional public housing developments, while a second group was given
a certificate that covered their rent, with most of these people going to similar
low-income communities. A third group was given rent subsidy certificates but
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they were only allowed to secure housing in communities that did not have a
high percentage of low-income households. MTO has provided some of the only
evidence to see what happens to people when they move from a low-income
community to one that is not low-income.70

In some respects, particularly the economic improvements that were the
driving force behind implementing the program, MTO did not work. In general,
the female heads of households in this study did not improve their employment
status and did not increase their incomes. But physical and mental health measures
in the study found that the physical and mental health status of the women in the
study improved, and the school performance and health status of female children
in the study also improved. There were not enough adult men to analyze in MOP
and the effects on male children were not significant. These findings suggest that
neighborhood can influence the mental health status of people and the way that
it is thought to have been affected is by increasing participants’ social capital.71

These findings should be interpreted with caution, however, because it was a
relatively small sample and has not been replicated. It is also not known if the
benefits found came directly from a change in the built environment or from a
change in the social capital of the participants’ communities.

Summary

There have long been debates regarding social, environmental, and genetic
determinants of health. One concept that has emerged is social capital, which
aims to understand how a group and individuals in that group work together to
protect health or maintain healthy behaviors. People who have higher rates of
social capital tend to be healthier and have fewer poor health behaviors. Thus
improving social capital has become a goal of both planners and health advocates.
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Discussion Questions

1. What are the relative roles of social versus environmental versus genetic
determinism in health outcomes?

2. Define social capital.
3. What are self-efficacy and collective efficacy? How might these protect health?
4. Describe the difference between bridging and bonding social capital.
5. Identify some of the ways social capital is measured. What are the relative

strengths and weaknesses of these methods?
6. What are some of the ways that the built environment may promote social

capital?
7. What is broken windows theory?
8. What is a ‘‘culture of poverty’’? How might a culture of poverty affect health?
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C H A P T E R 1 3

E N V I R ONMEN TA L J U S T I C E

LEARNINGOBJECTIVES

� Describe the beginnings of the environmental justice movement.
� Identify how the demographics of the environmental justice movement differed from

that of the mainstream environmental movement.
� Describe the principles of the environmental justice movement.
� Assess the results of the 1994 Executive Order on environmental justice on at-risk

communities.
� Discuss the problems in defining disproportionate burden.
� Compare the impacts of poverty versus income on environmental exposures.
� Assess whether low-income communities should accept hazardous waste.

Consider the many environmental problems in this country and elsewhere. Would
you think they are randomly distributed, or do environmental risks seem to cluster
in certain communities? Are there some neighborhoods that seem to be healthier
and have more amenities such as parks? Why might this may be the case? Is it
that some people want to live in more polluted places? Or are there social and
economic forces that help create these inequities?

As we shall see, issues relating to environmental justice often arise from
problems in the built environment: hazardous waste dumps, uranium mining,
and bus depots, for example. In the effort to improve their local communities,
environmental justice activists helped connect problems in the built environ-
ment to issues in the social and physical environment, providing an important
contribution to all these fields.

This chapter begins with a history of the environmental justice movement,
followed by a discussion of the 1991 environmental justice principles and the 1994
Executive Order that together helped produce a nationally consistent consensus
on some of the overall themes of the environmental justice movement. Next is
an overview of some of the key issues regarding current environmental justice
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science: the problems of unequal access to amenities, disproportionate environ-
mental burdens, issues with assessment, the debate between the importance of
race and income, and whether proximity is a good proxy for exposure. Then
we address issues of historical precedence: which came first, pollution or the
community? This is followed by a discussion of legal enforcement issues. Next is
a consideration of whether poor communities should accept hazardous waste as
an economic development strategy. The chapter concludes with an assessment
of the effectiveness of the environmental justice movement.

The Environmental Justice Movement

A recurring theme in this book is that certain groups, particularly low-income
individuals and people of color, are at increased risk of poor health and are more
likely to live in areas with poor environmental conditions (see Figure 13.1). The
term environmental justice refers to both the idea that all people have an equal
right to a clean and healthy environment and the unfortunate reality that some
groups bear a disproportionate burden of exposure to environmental problems.1

In general, environmental justice advocates are concerned that people of color
(Asians, blacks, Hispanics, and Native Americans) and low-income and working-
class people are more likely to live in communities and neighborhoods that have
higher levels of environmental problems (air and water pollution, more hazardous
waste sites, and so on), are less likely to have access to enforcement mechanisms

FIGURE 13.1 Selected Characteristics of Neighborhoods with
Commercial Hazardous Waste Facilities
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(administrative and legal relief), and less likely to have access to environmental
amenities (parks, clean water, and the like).2 Thus environmental injustices both
result from and contribute to disparities in health and inequality in society as
a whole. The goal of the environmental justice movement is to reduce these
disparities so that everyone can benefit from a clean and healthy environment.3

The emergence of a strong environmental movement in inner cities, poor
rural communities, and Native American tribal lands has greatly broadened and
strengthened U.S. environmentalism.4 Although it is important to remember
that people of color have always had a strong commitment to the preservation
of environmental quality, it was the development of the environmental justice
movement that energized these communities and assisted the connection and
extension of the activities of mainstream environmentalists back into cities and
communities of color.5

A History of the Environmental Justice Movement

People of color have long been concerned about the environment. For example,
the 1960s farm worker movement in California included exposure to toxic
pesticides as part of its agenda.6 But it wasn’t until the mid-1980s that the
environmental justice movement began to take form. It had its roots in a number
of local problems in communities across the United States. Then these groups
learned about other communities’ struggles and they began to understand that
there were similarities between their seemingly disparate problems.

Among the issues were problems with both legal and unregulated dumping
of toxics and hazardous waste in African American communities in the rural
South. Often, these were permitted by local, county, and state jurisdictions
that had little or no representation of the poor rural areas that received these
wastes.7 For example, Warren County, North Carolina, was selected to be the
site of a major landfill that was to receive hazardous wastes that included PCBs
and other toxics that were being removed from hazardous waste sites in other
areas of the country.8 The dumping sparked large-scale actions in the local
community that included demonstrations, letter-writing campaigns, and other
types of protests. Local residents sought the assistance of allies in other states and
civil rights activists rallied to the cause. Though these efforts were not successful,
they sparked a rise of concern about the disposal of hazardous wastes in African
American communities across the country. Similar actions occurred in Sumter
County, Alabama, and other areas in the rural South, and communities began to
realize that these campaigns were necessary because of the lack of political power
to impact the siting decision-making processes.9 These local concerns with built
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environment quality translated into an understanding that it was linked to social
issues and physical environment problems.

At the same time, another effort to meet challenges posed by features of the
built environment was taking form in the rural Southwest. For decades, uranium
mining and other mineral extraction activities on Native American lands were
despoiling formerly pristine areas with little benefit to local tribal groups.10

Workers were poorly protected, environmental protections were limited, and
the long-term health of communities was at risk. In response, new coalitions
were formed to change how tribes considered mining proposals and efforts were
renewed to protect environmentally sensitive areas. In many cases, the rights to
mine the land and the royalties from these activities had been negotiated by the
federal government with little input from tribes. Revenues often were placed in
trusts that failed to distribute the funds to individuals living in the surrounding
communities. When many of these operations were permitted, there were few
environmental protections and even though there were new regulations that had
been adopted over time, a great amount of environmental damage had been
done and more continued. A new wave of action spread across the rural West.11

Environmental activism was not limited to rural parts of the United States but
also gained traction in urban areas where problematic land uses and other built
environment–related problems were a concern. One of the first communities to
recognize that they had environmental injustices was in a heavily Latino area of
Southern California. Residents of East Los Angeles began to realize that their
neighborhood was being unfairly targeted for new highway construction and
the building of new prisons and jail facilities. Already the site of heavy industry
and trucking-related activities, the Mothers of East Los Angeles was organized
in 1986 to fight the siting of a new state prison. But the organization quickly
broadened its agenda to include the many other environmental problems in the
community. This organization represented an important demographic shift from
the traditional environmental groups that had tended to be mostly representative
of the middle class and led by men. The East Los Angeles group was led by Latina
women and it included both English- and non-English-speaking members, some
born in the United States, some immigrants. The group understood that the
environmental concerns of the community were related to the other social and
economic threats in the area.12

Residents in this community connected the problems of the physical
environment—factory pollution, hazardous waste sites, and so on—to social
environment issues—poverty and racism—and the built environment—
highways and prisons. This is an example of how the work of environmental
justice activists would help to transform the broader environmental movement.
In a sophisticated understanding of the problems that affected them, the women
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of East Los Angeles helped move concerns regarding social justice and the built
environment into the traditional physical environment–related sphere of effort.

New York City’s West Harlem community was another area where the
built environment posed risks. Residents thought they had a high burden of
asthma and they were aware that the area was a dumping ground for unwanted
facilities that helped to keep a metropolitan area functioning: bus parking lots,
sewage treatment plants, and the like. Separately, health care providers were
aware of the asthma burden in the area, neighborhood leaders knew about the
bus depots, and other people were working on lead paint issues. But despite
concerns about the various environmental and health problems in the area,
there was no systematic collection of data that confirmed the existence of these
issues nor had the interrelationships of these problems been characterized. To
meet these challenges, a group of concerned activists began to work together
to try to understand what was special about the conditions in the neighborhood
that was harming health.13 This group was predominately African American
and, again, most of its leaders were female. Once more, the demographics
of an environmental justice group were different from those of a mainstream
environmental organization’s leadership.

As the West Harlem neighbors examined the data from various sources,
they found that conditions were much worse than any one set of residents or
health care providers in the community had known. For example, Harlem had
the highest rate of asthma hospitalizations in New York City. These findings,
along with other environmental concerns, led to the founding of West Harlem
Environmental Action (WEACT) to organize residents, secure health services,
manage research on the health and environmental problems of the community,
and address the disproportionate burden of environmental problems in the
neighborhood. As word spread of WEACT’s activities, communities of color in
urban areas across the country were inspired to similarly organize themselves.
One of WEACT’s major accomplishments was that it learned how to manage
health researchers so that community residents were in charge of the research
process and they were the ones who owned the results of studies. Rather than the
traditional model in which researchers will study a community and then leave,
providing no long-term lasting benefits to the neighborhood they had studied,
WEACT’s methods were to eventually help change how scientific research on
environmental problems was conducted in the United States and elsewhere.14

As a result of this paradigm shift, new research methods were developed and the
scientific understanding of the problems posed by diesel exhaust, substandard
housing, and other factors was substantially advanced.15

Though individual communities of color across the United States thought
they were bearing a disproportionate burden of hazardous waste facilities, it was
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not until a report commissioned by the United Church of Christ titled Toxic

Waste and Race was released in 1987 that activists across the country realized
the full extent of the injustice in the siting of these legally authorized facilities.16

The report, since updated, documented that Latino, African American, and
Native American communities were more likely to be the sites of these types of
facilities than white communities. The report demonstrated that the problems in
any one area did not exist in isolation; instead there was a systematic national
disproportionate burden on built and physical environments of communities of
color. Activists across the country became concerned.

Along with this increased awareness of environmental problems, there
was a growing dissatisfaction among newly energized activists of color with
the current state of the environmental movement. The mainstream movement
was perceived to have an anti-urban bias, or at least was heavily suburban
oriented, had few employees who were members of minority groups, and had
failed to protect low-income neighborhoods and communities of color from
the burden of environmental problems.17 Slowly, an independent movement
began to form. Groups began to teach other communities about their issues
and demonstrate to them what they could do to make their local environment
better.

The 1991 Principles of the Environmental Justice Movement

One of the first major achievements of this multi-ethnic wave of activism was
the 1991 First National People of Color Environmental Leadership Summit in
Washington, D. C. It brought together a wide range of local activists who had
begun to realize there were shared concerns for the environment and a similarity
of underlying problems that linked their local issues. The gathering saw the
adoption of a set of principles and when participants returned to their local
communities, new groups were formed and existing organizations found new
energy and inspiration. The environmental justice movement was born and soon
began to change the U.S. environmental movement itself.18

During the three days of the 1991 summit, participants finalized and adopted
a set of 17 principles that have helped frame environmental justice since that
time. These principles are important not only because of this historical influence
but also because they help increase the understanding of how the concept of the
term ‘‘environment’’ is operationalized. Most important, the principles assert the
right of all people to live in a healthy environment, free from environmental
burdens, with access to clean air, safe drinking water, and amenities.19 This was
later shortened and elaborated to all people have the right to a clean and healthy
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place to live, work, play, and go to school. The principles also connect existing
environmental inequities to historical processes, drawing connections between
current problems and past injustices. They establish links between contemporary
environmental problems and ongoing social, political, and economic problems.
They draw parallels between the problems in the United States and global issues.
While broadening the U.S. environmental movement, environmental justice
advocates succeeded in making the environment an international movement as
well. After the principles were adopted, they became a fundamental text of the
environmental movement and the U.S. environmental movement was eventually
transformed.20

1994 Executive Order

In the three years after these principles were adopted, the environmental justice
movement spread to almost every major metropolitan area and state in the
country. All over the United States, groups began to organize, informed by the
strategies and successes of the original environmental justice organizations, and
they began to investigate or call to be investigated the environmental issues in their
communities. A wave of activism began to transform the urban environment and
bring new energy to address long-standing problems. Local organizations quickly
began to understand that the federal government had systematically failed to
address the environmental concerns of communities of color and in urban areas.
Because of rapidly increasing networks of organizations and communication
between organizations, it was understood that this was not a problem that was
local but was national in scope. There was a need for federal action to protect
the health of communities of color.

In the winter of 1994, the National Institute of Environmental Health Sci-
ences (NIEHS) convened a conference on how to conduct science to understand
environmental justice issues and they made a special effort to include a number of
representatives from local environmental justice organizations in the discussions.
During the conference, some of these representatives were invited to the White
House to witness President William Clinton signing an executive order calling
for the consideration of environmental justice issues in certain decision-making
instances. The order did not only cover the United States Environmental Pro-
tection Agency, but also called on other agencies to incorporate environmental
justice concerns into their regulatory processes. The Executive Order, which is
still in force, also sets up an appeal process and a legal process when groups
feel that environmental injustice has occurred and where there is a need for
appropriate federal involvement.22
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FOCUS ON

The Principles of the Environmental Justice Network

Preamble
WE, THE PEOPLE OF COLOR, gathered together at this multinational People
of Color Environmental Leadership Summit, to begin to build a national and
international movement of all peoples of color to fight the destruction and taking
of our lands and communities, do hereby re-establish our spiritual interdependence
to the sacredness of our Mother Earth; to respect and celebrate each of our
cultures, languages and beliefs about the natural world and our roles in healing
ourselves; to ensure environmental justice; to promote economic alternatives
which would contribute to the development of environmentally safe livelihoods;
and, to secure our political, economic and cultural liberation that has been denied
for over 500 years of colonization and oppression, resulting in the poisoning of
our communities and land and the genocide of our peoples, do affirm and adopt
these Principles of Environmental Justice:

1. Environmental Justice affirms the sacredness of Mother Earth, ecological
unity and the interdependence of all species, and the right to be free from eco-
logical destruction.

2. Environmental Justice demands that public policy be based on mutual
respect and justice for all peoples, free from any form of discrimination or bias.

3. Environmental Justice mandates the right to ethical, balanced and respon-
sible uses of land and renewable resources in the interest of a sustainable
planet for humans and other living things.

4. Environmental Justice calls for universal protection from nuclear testing,
extraction, production and disposal of toxic/hazardous wastes and poisons
and nuclear testing that threaten the fundamental right to clean air, land,
water, and food.

5. Environmental Justice affirms the fundamental right to political, economic,
cultural and environmental self-determination of all peoples.

6. Environmental Justice demands the cessation of the production of all tox-
ins, hazardous wastes, and radioactive materials, and that all past and current
producers be held strictly accountable to the people for detoxification and the
containment at the point of production.

7. Environmental Justice demands the right to participate as equal partners at
every level of decision-making, including needs assessment, planning, imple-
mentation, enforcement and evaluation.
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8. Environmental Justice affirms the right of all workers to a safe and healthy
work environment without being forced to choose between an unsafe liveli-
hood and unemployment. It also affirms the right of those who work at home
to be free from environmental hazards.

9. Environmental Justice protects the right of victims of environmental injus-
tice to receive full compensation and reparations for damages as well as quality
health care.

10. Environmental Justice considers governmental acts of environmental
injustice a violation of international law, the Universal Declaration on Human
Rights, and the United Nations Convention on Genocide.

11. Environmental Justice must recognize a special legal and natural relation-
ship of Native Peoples to the U.S. government through treaties, agreements,
compacts, and covenants affirming sovereignty and self-determination.

12. Environmental Justice affirms the need for urban and rural ecological poli-
cies to clean up and rebuild our cities and rural areas in balance with nature,
honoring the cultural integrity of all our communities, and provided fair access
for all to the full range of resources.

13. Environmental Justice calls for the strict enforcement of principles of
informed consent, and a halt to the testing of experimental reproductive and
medical procedures and vaccinations on people of color.

14. Environmental Justice opposes the destructive operations of multi-national
corporations.

15. Environmental Justice opposes military occupation, repression and
exploitation of lands, peoples and cultures, and other life forms.

16. Environmental Justice calls for the education of present and future gen-
erations which emphasizes social and environmental issues, based on our
experience and an appreciation of our diverse cultural perspectives.

17. Environmental Justice requires that we, as individuals, make personal
and consumer choices to consume as little of Mother Earth’s resources and
to produce as little waste as possible; and make the conscious decision to
challenge and reprioritize our lifestyles to ensure the health of the natural
world for present and future generations.21

Unfortunately, the results of the executive order have been mixed.23 On
the positive side, the EPA and other agencies now routinely try to incorporate
environmental justice concerns into their regulatory and decision-making process.
There is no longer a need on the part of community groups to convince the EPA
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that there are environmental injustices in this country and a disproportionate
burden of environmental problems experienced by certain groups. However,
there has been little action to substantially reduce these injustices. What little
evidence that exists suggests that there has been no change in the disproportionate
impact of environmental problems and that there are few concrete regulatory
practices that can be identified as having been modified because of environmental
justice concerns. Because many of the responsibilities for health protection lie on
the state or local level, conditions in many areas have not improved.24 But the
environmental justice movement remains strong and energized.25

Unequal Access to Amenities

The rise of the built environment and health movement has created the under-
standing that it is not just the presence of negative things in a community that
are important but that there are certain amenities that can strengthen the health
of neighborhood residents.26 What has become clear is that there is not only a
disproportionate burden on communities of color but also that these communities
are more likely to lack basic amenities associated with the built environment,
including parks, playgrounds, or even clean drinking water.27 Other studies sug-
gest that low-income and nonwhite communities are less likely to have hospitals,
pharmacies that stock pain killers, supermarkets, and other features of modern
life that support health.28

Part of this understanding came from the early work of the Bus Riders
Union in Los Angeles, who successfully filed a suit against the Metropolitan
Transportation Authority claiming that they were draining resources from the
bus system, which served a primarily low-income and minority ridership, and
were investing dollars in a suburban rail system that was serving higher-income
white communities.29 This and other injustices helped bring on a new awareness
among activists that communities had the right not to be polluted but also had
a right to basic city services. Again, the effort in one area inspired other groups
across the country to work on similar issues.30

Disproportionate Burden

A key feature underlying the existence of environmental injustices is that
communities of color bear a disproportionate burden of environmental problems
in the United States.31 But this has been fairly difficult to document. For
example, there is no consistent definition of what is a disproportionate burden.32

Though national data indicate that certain groups consistently are exposed to
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more toxins and environmental threats, often there is no cross-media (air, water,
and so on) compilation that can demonstrate there is inequality in exposures
overall. Part of the problem is that there is no scientifically validated way to
add up these individual risks from different media. For example, there is the
hazardous waste and race data first identified in 1988 and updated in 2008,
which shows there is a disproportionate likelihood of hazardous waste facilities in
communities of color. And there are air pollution data that suggest that people
of color are more likely to live in places with higher air pollution burdens,
but it has proved difficult to collect and quantify the extent of disproportionate
burdens across environmental media.33 How should hazardous waste exposures
be considered alongside air pollution data, for example? There are different
measures, different scales, different health effects, and so forth. This does not
mean that these disproportionate burdens do not exist, only that we lack the
statistical and scientific tools to properly identify these burdens at this time.34

But the environmental justice movement has moved beyond trying to prove a
disproportionate burden to urging local, state, and federal agencies to clean up
or regulate the problems in communities of color. In one sense, proving national
disparities is irrelevant. Communities simply want their local issues addressed.35

Assessing Health Effects of Multiple Exposures

A major problem when it comes to looking at how areas are affected by contami-
nation, and one that is related to the issue of disproportionate burden, is how to
measure and assess multiple threats in combination. Many communities do not
face just one problem; they often have a multitude of issues potentially affecting
health through multiple pathways involving large numbers of chemicals. Many
chemicals have not been adequately studied and the full range of health effects
of most chemicals, even those that we know are hazardous, are not always well
characterized,36 so the effect on a particular community or its residents is not
clear. Another problem is that these chemicals are usually considered in isolation.
It is rare that complex mixtures of chemicals are studied. But given that there are
multiple threats in an area, how do we know that we are adequately protecting
human health?37 The answer is that the science does not exist to allow anybody
to tell a community that their health is not at risk in these circumstances.38

Judging a health risk for a vulnerable population adds another dimension to
the problem. Current risks are not the only problem; a lifetime of risks may be
affecting the health of a community.39 Most likely there are few, if any, studies
that have worked on the health consequences of exposure to a specific chemical
among vulnerable populations—and there may be many chemicals that might
be safe if they were encountered at concentrations found in these neighborhoods
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in isolation, but little is known about what these effects may be in a population
that is already suffering from a high burden of disease and also lacks the resources
to adequately protect its own health. This is an issue that communities struggle
with and something that regulators are trying to understand as well.

Race Versus Income

It should be noted that the underlying concepts of environmental justice science
have not been without controversy. Perhaps the major criticism of the environ-
mental justice movement has come from those who maintain that it is income
rather than race that is responsible for the unequal burdens that some communi-
ties face. There is some evidence to support this claim. For example, income does
appear to be an important factor when studies of the distribution of burdens are
conducted, though race also is shown to be a predictive factor. In general, studies
that use a more fine-grained definition of local community—such as census tract
or block group—tend to find a greater predictive power for income than for
race, while studies that use a larger geographic definition—such as zip code,
groups of census tracts, or wider buffers—often find that race is more important
than income. But most studies tend to find both have predictive power.40

The distinction between income and race is important because even though
discrimination by income may not be desirable, it is not prohibited by law and the
U.S. constitution. On the other hand, race is a protected class and discrimination
based on race is actionable in court (though difficult to prevail). Income is not
and thus individuals and communities would not be protected by federal and
state law if they are discriminated against because they are poor.41

Environmental justice advocates counter that though race and income are
separate constructs and not all poor people are members of minority groups and
not all persons of color are poor, the two are highly correlated and thus the
distinction is somewhat arbitrary. Another argument against the idea that envi-
ronmental justice is only an income problem is that although the distinction may
be important for certain narrow legal issues, as a moral and ethical issue it is not.
Burdening people because they are poor is no more morally or ethically accept-
able than burdening them because of their race. The outcome is the same and the
advocacy would be nearly identical.42 Furthermore, given the difficulty of pur-
suing environmental justice cases in the courts using race-based issues—almost
no suits have succeeded—environmental justice advocates argue that the legal
basis for the distinction is meaningless anyway. This debate is ongoing.

Is Proximity the Same as Unequal Exposure?

It is extremely difficult to prove causality using scientific and epidemiological
methods; environmental justice issues, which are complex and often occur along
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with other pressing environmental and social problems, may be even more
difficult to study.43 The current types of statistical and research tools available
to government agencies, research scientists, and local communities often lack the
ability to identify with statistical precision that a specific facility or chemical is
causing a specific problem in a specific community. In many cases, it is impossible
even to establish or document that the community has a problem. Small numbers,
the multitude of burdens, the high level of residential mobility, and the expense
of health and environmental research often make small-scale studies difficult to
design or may mean that they will not be able to confirm that any problem exists.
The study sample size may simply be too small to give any possible power to
identify associations between those potentially exposed to the chemical and the
health outcome of interest. This does not mean there is not a problem or that the
facility is not the cause of the health issue; it only says that we do not have the
ability to study these problems at this time. Furthermore, as we have seen, the
field of the built environment is fairly new and many chains of causality are yet
to be established.

In response, communities and researchers often turn to using proximity as
a proxy for unequal burden.44 If a hazard is present in the community, it is
assumed to also be a problem or contributing to the health and environmental
problems in that community. These assumptions are usually based on accepted
risk factors. For an example on the local scale, if a type of power plant is known
to release particulates that (because of rodent and epidemiological studies
conducted elsewhere), are known to exacerbate asthma, then it is assumed that
an existing or proposed power plant in another community will also release
particulates and these particulates will contribute to the burden of asthma in
that community. A national example would be the documented problem that
communities of color and/or low-income communities are more likely to be sites
of hazardous waste facilities.45 The very presence of these facilities is assumed
to be a burden on surrounding neighborhoods.46

But these assumptions are often challenged, by both researchers and oper-
ators of facilities.47 Local facility operators often claim that their particular
facilities pose no burden on the surrounding communities and that the direct
health impacts of their particular operations have not been scientifically docu-
mented. The very high levels of other pollutants in many of these communities
are often used against these neighborhoods: they are already polluted, and so
what is the burden of one more facility?

Such problems often push the solution to these issues into the realm of
politics rather than science or, in other words, the way to protect a community
may lie in administrative, legal, and political processes rather than in the
power of epidemiological-based research. Clearly, many types of facilities are
so highly regarded as detrimental that any community with sufficient economic
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and political power will fight them with every tool available: lawsuits, campaign
contributions, media support, personal contacts, and so on. Communities that
lack these resources are often the places that have higher rates of poor health
and, environmental justice advocates have noted, it is impossible to disconnect
unequal environmental burdens from broader social and economic disparities.
Thus the solution to these problems may rest in addressing the other types of
disparities by assisting at-risk communities to access the types of assistance that
more affluent communities use to protect themselves. These might include pro
bono legal and technical services, door knocking and community organizing,
actions designed to publicize problems or secure media coverage, and the like.
Though communities can use health studies as evidence for problems to assist
them to persuade authorities to act, they might best not wait for or rely on these
studies to demonstrate that a problem exists.48

Which Came First, Industry or People?

Another criticism of environmental justice science is temporal: hazardous waste
facilities and polluting industries were in place before communities of color grew
up around them. Thus neighbors moved into the community by choice after
having considered the potential pollution in an area and weighing alternatives.49

Part of the economic-based reasoning underlying this criticism is the assumption
that the real estate market takes into consideration the pollution burden in
a community and, as a result, housing prices are lowered. Persons considering
moving into the polluted community make a judgment that the savings in housing
costs adequately compensates them for potential problems resulting from the
pollution. Therefore there is no inequity, as the increased health risks were
considered to be balanced by the cheaper housing.

There are several assumptions underlying this argument. First, it assumes
that the hazardous wastes (or other unwanted land uses) were indeed present
before the low-income or minority community moved in. Certainly in the case
of newer facilities, this is not true. And in the case of many older hazards, this
may be somewhat true—the communities may not have been nonwhite but they
were most likely poor.50 But this ignores the lack of choice for many people. U.S.
metropolitan areas remain substantially segregated and the inability to afford
or access alternative housing has long been a problem. Thus, even if residents
moved in after the facility was sited, there is no guarantee that it was a freely
made choice.51 This argument also doesn’t include the possibility that health
information evolves over time and what may have been considered a minor risk
may now be recognized to be a much greater health threat.

There is also the assumption that residents know about the hazards in their
neighborhood. There is no reason to support this. The full extent of the problems



 

ENVIRONMENTAL JUSTICE 261

posed by a hazardous waste site, for example, is usually only understood after
an extensive and expensive site evaluation conducted by a licensed professional.
The evaluation may not have taken place or the results of it may not be known by
the community. Existing operating facilities may report their emissions through
a public database, but neighbors may not have access to this database, may not
know about the existence of the database, or may not be able to understand and
interpret the results.

At least in the case of Los Angeles, it appears that the issue of temporality is
complex. In a sense, communities of color and industrial neighborhoods grew up
together: as more industry moved into a neighborhood, the numbers of minority
groups increased or, as a neighborhood became more heavily nonwhite, the
numbers of facilities increased.52 It is difficult to say definitively which came first
in any one area. There was also some evidence that suggests industry moves
into communities when they are most vulnerable, as when they are undergoing
demographic shifts and the newcomers may therefore not be aware of the
problems about to burden them.

Environmental Enforcement

Even if we know that certain chemicals cause problems, it is not clear that there is
the ability to address these exposures. Most environmental laws were not meant
to ban all chemicals outright, but instead the regulatory process is set up to allow
the use of many chemicals if their releases do not exceed a certain threshold
determined to be safe.53 As a result, a particular problem in communities of color
is that many of the most problematic users who are producing some of the worst
pollution are legally operating and have received all necessary permits from
local, state, and federal government. Yet the releases by any of the facilities in
a community do not rise above the thresholds allowed by the federal and state
permitting authorities.54 The permitting process does not necessarily consider
other pollution sources in the community or the underlying vulnerable health
status of that community. Health issues are not always adequately considered
nor is the total pollution burden in a community always known. Each facility is
addressed independently, for the most part. Given that there is a documented
clustering of facilities in certain communities, the risks and burden of releases
most likely cluster in these communities as well. Accidental harmful releases
probably overburden these areas, too.55

Prompting local governments to more vigorously regulate undesirable land
uses can be difficult. Local governments permit factories and waste sites through
zoning powers but once the facility is operational, it is often left to state or federal
authorities to monitor emissions and environmental impacts. The role of local
government after that point may be limited. Therefore, the time to influence



 

262 THE BUILT ENVIRONMENT AND PUBLIC HEALTH

local governments to protect against environmental burdens may also be limited
in duration, that is, during the zoning and permit approval process. At the
same time, federal authorities may not see their responsibilities to be more than
monitoring and perhaps citing violators of the law.56 The role of public health
departments is even more limited. They may have not traditionally played a role
in siting decisions and may not have the technical ability to monitor emissions.
These issues are national in scope, though they play out on the local level and
they have yet to be fully addressed.

FOCUS ON

The West End Revitalization Association

Some of the most problematic land use problems occur in areas where local
communities have little influence over local political institutions. Such is the case
of the West End community in Mebane, North Carolina. The neighborhood is 90%
African American and is on the edge of town, technically beyond the city limits
but, because of North Carolina law, it is subject to the zoning and development
authority of the city. Thus the residents have no vote in city elections but are
partly under its jurisdiction.

This historically black community has a number of environmental justice–
related issues including the siting of problematic land uses and a lack of infrastruc-
ture such as clean water and sewer service. Worse, a highway was planned for the
community that would have destroyed homes, a church, and a historic cemetery.
The community resolved to organize itself.

The result is the West End Revitalization Association (WEBA), a community-
based organization that has had some important victories since its founding in
1994, including bringing federal agencies into their fight for environmental justice
and partnering with universities to access their research and organization abilities.
The community has become a symbol of how neighborhoods can empower
themselves.57

Additional Limitations of Environmental Justice Actions

Though much of the work of environmental justice activists is inspiring and
deserves praise for how they have worked to make the environment better for all
people, at this time there appear to be limits on the ability of the environmental
justice framework to solve all the physical, built, and social environmental issues
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confronting many low-income neighborhoods and communities of color.58 One
of the problems is that the complexity of the issues has demonstrated that
causality is very difficult to prove. Even though it may be known that a certain
chemical causes a known health risk and it may be noted that the health risk is
very prevalent in a community around a known source of that chemical, that
is still far from proving that a particular emission is causing a health problem.
Another limitation is that it is very difficult to protect vulnerable populations.59

As was discussed earlier, often locally unwanted land uses have been permitted
by the local government, or even worse, in some areas of the countries such
as North Carolina, cities have the right to approve the siting of facilities in
communities outside the corporate limits. This is a particular problem because
these committees do not have a voice in the politics of the cities and thus have no
voice in the decision-making process.60

Another problem is that environmental equities are often the result of so-
cial inequities and environment regulations were not designed to address these
underlying problems. Environmental laws cannot replace the effort to work for
the reduction of economic inequality, for example.61 There is also a realization
that certain communities are extremely vulnerable to pollution even if that
pollution source is thousands of miles away. For example, native commu-
nities in Alaska that depend upon subsistence fishing for food are finding that
they are being poisoned by dioxins and mercury that was emitted in distant
parts of the globe. Finally, the experience of environmental justice activists has
demonstrated the limits of regulatory/scientific processes such as risk assessment.
These tools have not yet been refined so that they can always adequately assure
communities that their health is not in danger.

Should Poorer Communities Willingly Accept Hazardous Waste?

There have been suggestions that poor neighborhoods and less-developed coun-
tries should accept hazardous waste from wealthier communities and more
developed countries as a tool for economic advancement.62 If they are paid to
accept waste, countries can get needed foreign currency so they can afford to
pay for more imports and increased investment in local infrastructure and devel-
opment. Such proposals, which have included poor communities in the United
States as well as the international transport of hazardous waste, are derived from
the economic concepts of competitive advantage and economic efficiency. These
concepts, explained in more detail in Chapter Sixteen, suggest that certain places
are more efficient at certain processes, and thus no government efforts should be
made to discourage these advantages. In the context of hazardous waste, these
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concepts suggest that poor countries (and neighborhoods) are the best places to
accept hazardous waste because it is cheaper to dispose of materials and chemi-
cals in these places than to create hazardous waste facilities in more affluent areas
or to detoxify these wastes. There are monetary and perhaps efficiency savings to
economies as a whole because this transport is thought to be more economically
efficient.

The greatest objections to these arguments are on ethical grounds: it is
immoral to subject communities to what may be generations of, or permanent,
risks simply because they are poor. They often did not create these wastes, did
not profit from their manufacture and sale, and did not benefit from using the
products that produced these wastes; therefore there can be no adequate com-
pensation for receiving these wastes.

There are other problems.63 Accepting hazardous waste may permanently
hurt local economies because they may bring long-term pollution problems or the
area might become permanently blighted. It is not clear that a current generation
has the moral authority to place future generations at a disadvantage because
these future generations have no voice in the decision-making process and may
not benefit from taking on the burden. Another problem relates to the impact
of allowing these policies on society as a whole. Promoting easy disposal of toxic
waste may facilitate the continued use of these hazardous chemicals rather than
replacing them with more environmentally benign alternatives. If the cost of
disposal is too low, then potential alternatives that are more benign but more
expensive may not be commercially viable and so pollution may continue. In
addition, if the cost of this disposal does not include in its price the externalities
of that disposal, such methods can end up resulting in more pollution.

The economic arguments also assume that the compensation to local com-
munities takes place in the context of free markets with perfect information. But
many potential recipient countries have corrupt or undemocratic governments
and the recipient communities may not know the full health and environmental
risks they are accepting.64 Thus the underpinning assumptions of free markets
may be violated: there is not full knowledge about the negatives of the deal and
there may not be free participation in the exchange. The proposal also dismisses
the risks involved to third parties from accidents and spills during transport. The
transport of wastes can be dangerous because of potential accidents and there is
no guarantee that damages from spills and other incidents will be paid even if
they can be quantified. In any case international treaties have generally reduced
(but not eliminated) the transport of hazardous waste and fewer communities are
willing to accept these wastes domestically.65 The issue has not been resolved,
but its magnitude has been reduced.
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Lessons

After over twenty years of environmental justice activism, there are a number
of lessons that can be drawn from this history. One very important issue is that
communities can learn from each other. Even before the rise of the Internet,
efforts in one part of the country were informing parallel efforts in others. For
example, because of the work of the Bus Riders Union in Los Angeles, a group
in Boston was able to address one of the most important problems affecting
low-income users of buses in that city: they convinced the Massachusetts Bay
Transportation Authority (MBTA) to allow for transfers between buses and
between buses and subways, substantially reducing costs for a poorly transit-
served neighborhood that was inhabited mostly by people of color and had a
high percentage of low-income households.

Another important lesson is that all segments of the community can partici-
pate in the effort to understand what is going on in the local environment. Elders
in the community can provide information on historical uses, even if the facility
has been long vacant. Young people often know of current problems, and young
people have demonstrated a strong ability to educate their peers and other people
in their neighborhoods about environmental hazards. Adults can organize and
turn out to a meeting, even if they can’t necessarily all vote in elections because
of citizenship status or other factors. Faith groups have a preexisting network
and a long-standing history in many communities that can help organize against
threats. Most important, the environmental justice movement demonstrated that
no community is truly powerless and that every community has assets that can
be used to improve and protect the health of its residents.

Summary

People of color have long had environmental concerns, but beginning in the 1980s
a series of issues sparked the rise of the environmental justice movement. Many of
these problems relate to the built environment, including the siting of hazardous
waste facilities, highways, bus terminals, and other undesirable land uses. A
number of concerns related to documenting that inequalities exist, for example,
there have been problems with measuring environmental burdens, concerns that
undesirable land uses were sited first, and legal enforcement problems. Overall,
however, there have been important advances associated with the rise of this
movement.
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Key Terms

Environmental justice

Disproportionate burden

Discussion Questions

1. How did the demographics of environmental justice organizations differ from
that of traditional environmental organizations?

2. How were the principles of environmental justice developed?
3. Is race or income a better explanation for the distribution of environmental

inequities?
4. Describe some of the methodological problems involved in measuring un-

equal environmental burdens.
5. What are the advantages and disadvantages of using proximity as a proxy for

exposure?
6. Identify some of the legal barriers to using environmental justice issues to

improve the environment in communities of color.
7. Debate: should low-income countries accept toxic waste from wealthier

countries?
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LEARNINGOBJECTIVES

� List the steps of an environmental impact assessment.
� Evaluate the utility of environmental impact assessments for identifying built environ-

ment issues.
� Differentiate between environmental impact assessment and health impact assess-

ment.
� Identify the steps of health impact assessment.
� Describe the steps of the Neighborhood Environmental Walkability Assessment.
� Discuss the advantages and disadvantages of cost-benefit analysis.
� Explain the strengths and weaknesses of different ways of measuring physical activity.
� Describe the strengths and limitations of national health surveys.

Let’s reflect on how physically active you are and how you would measure your
activity level as compared with that of others. Think about what you would want to
know and how you might reduce biases and wrong answers. Consider how public
health and urban planning professionals need to measure aspects of the built envi-
ronment. What would be the features of a good measurement or policy tool? How
might government and policy makers want to use this information in their work?

Communities, urban planners, and public health professionals have been
asking for tools that they can use to evaluate the built environment, new
development proposals, and programs and policies to manipulate the built
environment to promote health. In response, there has been a reengineering of
existing assessment tools and the development of new methods that can be used
by policymakers and communities to gauge their current environment and the
impacts of new proposals.1 The tools described in this chapter are a very small
fraction of those available, but they illustrate the range of methods that have
been applied to the analysis of the built environment.
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It must be stressed that these tools are not in themselves decision-making
procedures. On the contrary, their goal is almost always limited to informing the
decision-making process so that it can take into account the full range of what is
known about current or potential impacts and conditions.2 Also, these tools are
only valuable to the extent that they are used to influence decisions.3 Commu-
nities can be disappointed when an assessment reveals a potential problem but a
project is approved anyway, but assessment tools only provide information about
issues, they cannot prevent or remedy them. Similarly, each of these assessment
tools has limitations on their scope and ability to adequately assess potential
health and environmental problems.4 There is no single assessment tool that
can reliably identify all potential health and environmental problems and many
health issues may be beyond the scope of many tools available today. Sometimes
a community may rely on a tool that does not have the power or sensitivity to
identify, describe, or assess a potential threat and so these tools must all be used
with caution. They all have limitations and they are no substitute for thoughtful
policy, project, and program assessment and development.

Tools to Inform Decision Making

Though all the assessment tools described in this chapter can be used to inform
decision making, environmental impact assessment, health impact assessment,
and other similar tools are usually commissioned directly in response to an
individual development plan or policy that is being considered (see Table 14.1).
The decision-making body needs information to help it reach a conclusion on
how to act. Often, these tools do not generate new information on their own
but rather collect information from other studies, apply findings from other
places to the issue under consideration, or work to synthesize large amounts of
information from diverse sources. They may ask for new studies, but they do not
necessarily have to do so. For example, a city considering whether to approve a
new shopping mall may apply standard equations for estimating traffic demand,
use existing estimates of pollution produced per vehicle miles traveled, ask for
the results of site evaluations for contaminants, and so forth.

Environmental Impact Assessment

The environmental impact assessment (EIA) process, established by the
National Environmental Policy Act of 1969, has been adopted by many states
through similar state legislation. Also called an environmental impact statement
(EIS), this assessment tool has been used to evaluate specific development
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Table 14.1 Characteristics of Health Impact Assessment and
Environmental Impact Assessment

Health Impact Environmental Impact
Assessment Assessment

Mandatory in some jurisdictions X
Usually voluntary X
Tied to existing environmental law X
Flexible enough to include built

environment research
X

Goal is to inform decision making X X
High level of familiarity among policy

makers
X

Strong emphasis on public
involvement and information

X

Source: National Center for Health Statistics

proposals to general plans for cities to the impact of major infrastructure
improvements such as highways and dams. In general, a regulatory trigger, or
minimum scale of potential impacts, must be met before an EIA is required.
These thresholds generally relate to a project’s size, projected air or water
emissions, the extent of public funding for a project, and so on.

The EIA utilizes a very formal process that is often inflexible.5 First, a project
must be determined to have exceeded the minimum threshold requirements for
an EIA. Only then must an EIA be developed. Next, there is a scoping phase
where specific issues to be addressed are identified. In general, these must meet
the regulatory authority of the Environmental Protection Agency (or whatever
agency that will use the EIA in its decision-making process). This may mean
there must be a preliminary determination of the project’s potential impact in
regards to the Clean Air Act, Clean Water Act, and the like, and there must be
an identifiable connection to the statutory or regulatory power of an agency.

The scoping phase is critical since many mandated EIA processes insist that
only issues identified in the scoping phase can be included in the EIA and once the
scoping phase has been completed, it may be too late to consider additional issues.
An EIA will include a statement of the purpose of the project, a description of the
area around a project, a description of both the proposed project and a range of
potential alternatives (sometimes including a no-build option), and an analysis of
the potential environmental impacts of all these alternatives. Typically, a draft
EIA is released for public comments before a final EIA is produced. If additional
information is needed later, a supplemental EIA can be produced. Because most
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EIAs are complex, they are usually produced by specialized consulting firms,
but the agency with the regulatory authority over the project is responsible for
its development. Again, these EIAs are meant merely to provide data to inform
decision making and the EIA itself is not a decision-making tool. The EIA process
has been criticized because of the lack of a mandated effective public participation
process that can leave affected communities unaware of or dissatisfied with a
final EIA report.6 Another issue is that though they outwardly project scientific
objectivity, EIAs often must incorporate subjective values and assessments.7

Using an EIA to analyze the built environment has had mixed success. EIAs
can be useful for identifying certain types of impacts such as air pollution, storm
water runoff, and the output of hazardous chemicals, and then, based on this
information, projects can be approved, modified, or cancelled. But though they
can be a powerful tool for analyzing potential environmental impacts that are
within their legal jurisdiction, they are less useful in evaluating the very local
impacts of development and designs of the built environment that are of highest
importance in affecting local health, such as promoting access to nutritious
food or addressing physical activity. Part of the limitations of federal-mandated
and many state-mandated EIA reports has been that they are based upon the
preexisting statutory authority of the federal and state governments, which may
have focused on the great traditional environmental and health problems that
were first identified in the 1960s and 1970s: clean water, clean air, and the
effects on endangered species.8 Thus the federal government can be involved
in a development decision and require an EIA if there is a potential impact
on air quality such that it meets the threshold requirements of the Clean Air
Act. But there is no statutory justification for federal involvement in whether
or not a development has sidewalks and thus promotes walkability or affects its
potential for promoting obesity, for example. Nor can it generally consider the
impacts on social capital or community efficacy, though these are often important
public health concerns. Even though there is an overall government interest in
promoting the general health of the population, many of the specific health
impacts of the environment fall outside the strict limits of federal and state laws
and thus are beyond the limits of the review in an EIA. The EIA process was not
designed to consider these types of impacts. Therefore, health advocates have
looked to other mechanisms beyond the EIA for evaluating new development
proposals and the existing environment.

Health Impact Assessment

A new tool that is gaining popularity for assessing the built environment, and
which is very different from environmental impact assessment despite its similar



 

ASSESSMENT TOOLS AND DATA SOURCES 273

name, is a Health Impact Assessment (HIA).9 HIA consists of procedures
and guidelines which collectively can be used to evaluate new or existing projects’
policies and programs. The objective of an HIA is to give communities and
policymakers the information they need to understand what is happening, or
may potentially happen, to the health of a population or community. The
ultimate goal is to enable better development decision making and policy
analysis. Health impact assessment is a voluntary tool, though some jurisdictions
have been considering laws to make them mandatory for projects that meet
certain minimum requirements. For the most part, it is up to a local jurisdiction
or organization to decide whether to conduct an HIA or not, and unlike an
EIA, there is no federal or state standard statutory threshold for their use at
this time.10

HIA has been used in a number of different types of ways in the United
States, including evaluations of housing affordability, mental health services,
social capital impacts, access to schools, pedestrian injuries, and physical activity
and obesity. Sometimes the focus of an HIA has been policy, as in an analysis
of programs on low-income rental subsidies in Massachusetts. In other places,
an HIA was commissioned to help analyze the impacts of a real estate proposal,
as was an HIA developed to help the city of Oakland, California, analyze its
proposed Oak to Ninth development.11

FOCUS ON

Oak to Ninth Health Impact Assessment

The U.C. Berkeley Health Impact Group prepared a Health Impact Assessment for
the Oakland City Council in 2007. Led by Rajiv Bhatia, a group of students and
associates prepared the HIA to help Oakland, California, understand a large project
along the waterfront in that city. Consisting of 64 acres and originally planned
to include two marinas, 3,100 housing units, 200,000 square feet of commercial
space, and 30 acres of public open space, the project had the potential to have a
substantial impact on its neighborhood.12

Among the findings of the HIA was that the project, on land owned by
the Port of Oakland, had failed to comply with its previously approved Oakland
Estuary Plan. The developers had failed to solicit community impacts and there
were concerns about the financial feasibility of the final development program.

In order to address these findings, the HIA suggested that the plan for the
development be reevaluated to meet the concerns raised in public hearings, a
multistakeholder process be convened to resolve remaining issues, and that the
public be better informed about the project as it went forward.
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The steps for conducting a health impact assessment are screening, scoping,
assessment, recommendations, reporting, and evaluation. In the screening step
a decision is made as to whether an HIA is appropriate or practical. Important
factors to be considered are whether there are sufficient resources to undertake an
HIA and whether those with decision-making powers are willing to incorporate
the HIA’s findings into their approval process. A community may decide to
undertake an HIA even if the relevant government authority is against one, but
it may make data collection more difficult, the pace of the approval process
may exceed that of the HIA (projects might come to a decision point before the
HIA is completed), and it may be difficult to use the results to inform decision
making.13

The HIA scoping step parallels the EIA scoping step, but with a very
important difference. Rather than being constrained by the existing range of laws
that provide legal justification for federal or state protection of the environment
(Clean Air Act, Clean Water Act, and so on), an HIA can explore the full
potential range of social, health, and environmental impacts that a community
is concerned about regardless of whether there is a specific statute providing for
government intervention. Therefore, many additional areas of potential impacts
can be considered, such as noise, potential changes in quality of life and who lives
in a community, and impacts on viewsheds, social equity, and environmental
justice. Thus HIAs may be a superior tool for assessing a project’s or program’s
impacts on obesity, physical activity, social capital, or the other factors associated
with the built environment.

The assessment section is the portion of HIA where the actual impacts of
a program, policy, or development are considered. This is very different from
the formal risk assessment process that underlies many environmental decision-
making laws and regulations, including those used by the EPA and other federal
agencies. In general, the HIA assessment process is both broader and more
comprehensive than formal risk assessment. The level of detail in HIA varies
according to the needs of the community and the organization commissioning
the HIA and the amount and quality of data available for the analysis. The data
collected can be either quantitative, a series of measurements and models that
provide hard numbers on potential impacts, or qualitative, describing the range,
direction, and magnitude of potential outcomes.14

An HIA is meant to inform decision making and therefore it is very important
that it lead to recommendations either for mitigation or regarding whether or not
a particular initiative should be allowed to move forward. The HIA framework
also recognizes that communities have a right to know and participate in
decisions that potentially can affect their lives. Thus there is a strong emphasis
on communicating the results and recommendations of an HIA back to the
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community and individuals who are going to be affected by the target process.
The preparation of an HIA should therefore be an open process and all
communications with the public affected by the issue being studied has to be
understandable to the community and should address their concerns that they
have outlined in the scoping step.15

Finally, there should be an evaluation of the HIA process and results. A
goal of the evaluation is to enable future HIAs to better address the needs of
communities. Among the questions that should be answered in the evaluation
step are: Did the HIA provide the information that the community needed? Was
the HIA completed a timely fashion? Did it contribute to better decision making?

Though useful, there are potential issues with HIAs. For example, they can
take time to produce and thus developers and governments may oppose them or
they may not produce evidence within a timetable that meets the limitations on
how long a government has to approve or disapprove a project. They are also
potentially expensive. Though some governments have allocated funds for an
HIA, many may not have the resources to do so and developers may be reluctant
to fund them out of their own budgets. The lack of a mandated process may
make it more difficult to fund HIAs because there is no legal leverage to force
one to be produced or to make an appropriate agency incorporate the findings
of an HIA into its decision-making process. Again, the voluntary nature of HIAs
may make the commissioning of one a political process and it may make it
difficult for a government to agree to have one produced. The lack of knowledge
of HIAs may contribute to this problem and if communities, government, and
project proponents or opponents are not aware of HIAs or confuse them with
EIAs, it may be difficult to develop a consensus to embark on an HIA process.
Another problem is the lack of expertise in preparing an HIA. Though their use
is growing, there were fewer than 100 HIAs completed in the United States in the
year 2010. Finding personnel who have the expertise and knowledge to produce
an HIA may be difficult in some areas. Despite these limitations, however, there
is a likelihood that the use of HIAs will increase.

Information Tools

To a certain extent, the tools described in this section have been developed to
assess or provide information on specific places or issues. Many times, they are
used for evaluation, but they do not necessarily originate from the need by a
public agency to come to a decision. They often result in the gathering of new
information and data, and they may be undertaken by researchers, community
groups, government agencies, foundations, or anybody who has a particular
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interest in an issue with the built environment. The results can be incorporated
into EISs or HIAs, but they can also be stand-alone activities. For example, a local
government may commission a study of a bike trail to assess how well a marketing
strategy succeeded in bringing new users to the trail. Or a researcher interested
in understanding the location of fast-food outlets in relation to high schools in
order to study the impact of the local food environment on adolescent diets might
use geographic information systems (GIS) to map locations of pizza, burger,
and other restaurants. These are important data but not necessarily information
that will be incorporated into the consideration of a new development or policy
proposal.

Neighborhood Walkability Assessments

The preponderance of evidence that suggests that certain types of environments
promote walking and physical activity while other types of environments inhibit
healthy behaviors has resulted in the development of a series of tools to assess
neighborhood walkability. One of the most widely used that is representative
of the tools that have been developed for assessing the built environment is
the Neighborhood Walkability Assessment Survey (NEWS) developed by Brian
Saelens, James Sallis, and associates.16 NEWS is based on the evidence for what
influences individual walking behavior and the perceptions of pedestrians as they
experience their environment. Originally developed to measure walkability for
a general population, it has been adapted for special populations including the
elderly and young people.17 The survey is meant to be conducted while out
in a community; it is not a tool that can be used inside a research office. The
survey has sections on the types of residences; stores, facilities, and other land
uses in a neighborhood; access to services; streets; places for walking and cycling;
neighborhood surroundings; safety from traffic and crime; and neighborhood
satisfaction. The total survey consists of over ninety questions. It has been tested
for reliability, that is, its ability to identify conditions independent of the biases of
any individual.

The first step in using NEWS is to adapt it for local conditions. Many of the
features in NEWS are found in almost all neighborhoods, or their absence in
a given neighborhood is of such importance that this absence should be noted.
For example, the high utility of sidewalks for walking means that the sidewalk
section of NEWS should be in virtually every survey. But other features may
not be present in a local area, such as ravines and hillsides. Thus NEWS needs to
be modified for most local uses. This might best be accomplished in consultation
with members of the community to be surveyed and the scope of the final survey
also will depend on the goals of the project.
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The next, and most critical, step is the training of those who are going
to administer NEWS to assess local conditions. Often it is conducted by local
residents, but students and outside observers have administered it as well. It is
highly important that each observer record a given type of local condition in
the same way. The underlying epidemiological concept is called inter-observer
validity or, in other words, the idea that two people will see the same feature
and record it so as to give it as exact a score or result as possible. Training
also reduces the amount of time it takes observers to survey communities. When
resources permit, multiple observers should survey the same area so that results
can be pooled or averaged, again with the goal of limiting observer biases and
improving the overall validity of a survey. The results of NEWS and other similar
surveys can be mapped using either computer technology or paper maps. Either
way, the results can be used to identify particular places that have high or low
walkability and whether opportunities exist for improvements. The results also
have great utility in communicating issues to communities and policymakers.

Results from the NEWS surveys should be compiled and analyzed in a sys-
tematic manner. The NEWS Web site contains a suggested analytic framework.
NEWS and similar tools end up producing lots of data, which lends them to
computer analysis. The tool has been used to assess walking environments from
Boston to San Diego and in Australia and Taiwan.18

Geographic Information Systems

The spread of personal computers with fast, powerful processors and access to the
Internet has resulted in increasing use of geographic information systems

(GIS) to identify, communicate, and analyze issues in the built environment.19

There are a number of programs available for communities to use in this work
that range from expensive and sophisticated programs to cheaper but perhaps
less robust applications. In general, GIS involves collecting data, organizing it
so that it reflects an underlying spatial order and is in a compatible electronic
format, and then using the spatial relationships among different types of data
to draw conclusions about the environment.20 One fundamental concept of
GIS is that there is a need for a geographical connection of data: data must
be linked to an underlying geographic layer if it is to be spatially analyzed.
Thus, a listing of traffic accidents without an identifying column of addresses
or intersections cannot be used to analyze their geographic distribution, just
as a map without health or physical environmental data is not valuable for
health research or increasing understanding of community issues. It is only
when there are both data layers and geographic layers that the power of GIS is
possible.21
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A particular advantage of GIS is that it allows for the combining of
multiple layers of information.22 For example, a database of traffic accidents
that contains appropriate geographical information can be combined with
demographic information obtained from the U.S. Census or similar data sources
to develop population-specific accident rates or identify particular problematic
intersections.23 Simply considering the number of accidents by themselves may
give misleading results because they do not produce any indication of the rate of
accidents.

The range of uses for GIS is large. It has been used to map cases of a disease,
abandoned housing, the location of liquor stores, and the extent of tree cover.
It can help demonstrate that there are problems with access to supermarkets or
hospitals or assist in understanding how multiple environmental health risks may
simultaneously afflict an individual neighborhood, such as in the case of asthma
and lead paint poisoning. However, there can be limitations to using GIS. The
most useful GIS programs are expensive and can be difficult to master (though
using them for basic mapping of census and other standard data can be fairly
simple), data gathering can be time consuming, there may be problems with
accuracy, and GIS poses its own set of statistical issues. Inaccuracies can also
arise from the underlying geographic database or the data layers being added
to the project.24 For example, certain facilities may not appear in a database
that is being used in the project.25 The quality of the data used in GIS must be
carefully assessed and potential limitations and biases identified. For example,
census data may have problems with the undercounting of certain groups of
people which may or may not affect results. In another example, a purchased
list of businesses may be very useful for sales contracts, but it may not contain
data on businesses owned by non-English-speaking people. The data collection
process may have errors (addresses misreported, for example, or transcription
errors). But even minor errors and inaccuracies can affect results.26 There are
a number of statistical issues that should be kept in mind when analyzing GIS
results. These may be less of a factor when basic descriptive statistics are the
goal of a project, but they may arise in both simple and complex projects.

One of the spatial statistical problems that can arise during GIS-related
analysis is called the modifiable areal unit problem. This issue arises because
local unit boundaries are inherently arbitrary and the question must be asked, if
the boundaries were to be redrawn, would there still be differences between areas?
Would the data change? This issue is hard to assess and account for.27 Another
set of problems arises from the statistical instability of small area samples.28 They
make differences hard to identify and interpret. These and other potential issues
highlight the need for consultation with a GIS specialist or geospatial statistician
when necessary.
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Cost-Benefit Analysis

A tool that has been borrowed from the field of economics is that of cost-

benefit analysis. The goal is to help decision makers understand whether or
not all the potential benefits of a given program or policy, or set of options,
exceed the costs.29 For example, cost-benefit analysis has been used to assess
the utility of programs to promote walking.30 Actual cost-benefit analyses can
be very sophisticated or fairly simple, and although simpler analyses may be
faster and less expensive, they may also be more likely to be inaccurate. The two
most important steps in a cost-benefit analysis are to identify potential costs and
benefits and to quantify them. These steps can be very problematic because not
only are potential costs or benefits often difficult to foresee, cost-benefit analysis
typically has to assess the relative probability that these costs and benefits may
occur. It is critical in any type of analysis to carefully and explicitly list costs
and benefits and to justify how these were identified and assessed.31 An opaque
process may have a limited ability to influence policymakers or the public.32

A major challenge is that it may be difficult to transform a cost or benefit
into a quantifiable dollar amount; that is, it can often be difficult to assign a
dollar value to an item. The value of clean air, for example, is greater than the
health costs of pollution or the damage that pollution may pose for wildlife, for
example, and putting a dollar amount on these types of factors can be contentious.
Furthermore, just because a factor cannot be easily quantified does not mean it
does not exist or is not important. Social costs can be very difficult to quantify, but
that does not mean they can be ignored. What is the value of a community? How
can anyone put a value on the loss of neighborhood institutions or a lifetime of
memories? Cost-benefit analysis cannot always address these types of concerns.33

In addition, costs and benefits may occur very far into the future and will have
to be translated into current dollars. In other words, the value of a $10,000 cost
in Year 1 of a project is greater than a $10,000 cost in Year 10. The general way
to address this is to use the net present value of distant events or to discount
future costs and benefits by a standard percentage rate, but this might not reflect
community values and priorities.34 Discounting may also result in unacceptable
burdens being placed on future generations.35

Another problem arises in the distribution of costs and benefits.36 Who
receives the benefits? Who pays the costs? These may not be the same individuals
or communities. Cost-benefit analysis often does not take into account equity
concerns and if it is used in ways that disproportionately harm a low-income
community, it may even intensify inequities.37 For example, the value of a home
in a low-income community is almost always less than one in a high-income
area, but is this fair to low-income residents? Using these values can result
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in a systematic burdening of low-income and minority communities. Despite
these limitations, cost-benefit analysis is an important policy tool and provides
essential information to those deciding between options and initiatives.

Physical Activity Assessment

Given the high degree of concern about physical activity’s relationship to the
built environment, there is a great need for instruments that measure physical
activity in the general population, groups, and individuals. These assessments
can take the form of surveys, observations, or measurement by instruments.38

The simplest way to measure physical activity is simply to ask people
how active they have been.39 Typically, the questions tend to be in the form
of how many minutes was a subject moderately physically active, how many
minutes were vigorously physically active, or how many minutes or miles did
a subject walk in a given time. One widely used example of self-report is
the International Physical Activity Questionnaire (IPAQ), available in multiple
formats and multiple languages.40 IPAQ contains questions on the duration,
frequency, and intensity of physical activity. Many of these questionnaires use
broad categories of physical activity such as light, moderate, or vigorous activity.
Other surveys may ask provide subjects with a large number of specific activities
such as walking, gardening, ballroom dancing, and so on, and then calculate
physical activity based on subjects’ responses.41 Some surveys ask participants
how they traveled during their normal school or work day.42

The concern with all self-reported survey questions is the accuracy of these
self-reports. In particular, are people reporting more physical activity than they
are actually performing and are these inaccuracies biasing or skewing the data so
that inaccurate results are obtained from data analysis?43 Subjects may overreport
physical activity because they are trying to please interviewers, they may not
accurately recall past activities, they may generally believe they are more
physically active than they are in reality, or individuals may not have a good
sense of the dimensions of their physical activity. One type of problem is known
as recall bias; subjects may systematically be misremembering their past activities.
Controlling for these inaccuracies may be difficult, but not doing so may reduce
the validity of the study. However, self-report may be the easiest and cheapest
way to collect this type of data, particularly for large numbers of subjects and in
situations with limited funds and time.

A second way of measuring physical activity is through observation. This is
most typically used for studies of playgrounds and parks or bikeways and trails.
There are several methods that have been employed but they typically use a set
of observers to periodically observe a facility at a predetermined set of dates and
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times, for example, data on a playground will be collected at 10 A.M. and 2 P.M.
on Saturdays and Sundays, and at 3 P.M. and 5 P.M. on weekdays.

Sometimes these observations focus on the total number of users at a given
time and place, or sometimes the observations are meant to determine how
physically active people are at a given time and place. Small-scale studies can
utilize observers measuring the physical activity of each subject in the study.
Larger-scale studies, or studies of public places, often use a predetermined
methodology for randomly selecting individuals among a group of people and
that particular individual’s rate of physical activity is assessed by a trained
observer. The advantage of this type of measurement is that a well-trained
observer may reduce the degree of bias in the study sample that may result
from self-report and this methodology may be the only way that uses of public
spaces can be assessed. The disadvantage is that it may be costly and is highly
dependent on the quality of the training of observers of the study. Among the
observational tools available is the widely used System for Observing Play and
Recreation in Communities (SOPARC).44 It was used in a study that compared
physical activity levels at urban versus rural parks, for example.45

Another method to measure physical activity has been through the use of
special equipment worn by study subjects. A relatively inexpensive methodology
is the pedometer, which measures the number of steps a subject has made in
a given time period. Many pedometers can be calibrated to reflect the length
of a subject’s stride and if the subject is shown how to properly wear the
pedometer, the actual distance walked can be measured. For example, a study
of the effectiveness of a cell phone–based intervention to promote walking used
pedometers to assess the effectiveness of the program. The intervention used cell
phone calls to encourage subjects to walk more and to follow-up with barriers
to walking. The outcome of interest was the intensity and amount of walking.
The evaluators had good data on the frequency and nature of the phone calls
but then use the pedometers to measure the amount of physical activity among
the subject population.46 There may be difficulties in collecting the data from
subjects, or ensuring that the subjects wear the pedometer. Another limitation
may be that the pedometer may not adequately measure nonwalking physical
activity or the vigorousness of walking or running.

More sophisticated are accelerometers, which are specialized instruments
worn at the waist that measure almost all physical activity.47 These can be
extremely accurate and can provide very reliable evidence of minute-by-minute
physical activity, including data on the intensity of the activity. One study that used
accelerometry data to assess physical activity differences between black, white,
and Hispanic girls found that there were important differences in barriers and
correlates between these groups of adolescents.48 Another used accelerometers to
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study the effects of friends on physical activity.49 The drawbacks of accelerometers
are that they are expensive, subjects must be trained on how to use them, subjects
may forget to use them, and they also require special software to convert the data
into usable forms.50 However, these instruments may be the most accurate way
to fully capture subjects’ physical activity. It was by using accelerometers that
researchers observed that self-reported physical activity was overreported.51

FOCUS ON

The Community Toolbox

The Work Group for Community Health and Development at the University of
Kansas has created The Community Toolbox. Its aim is to empower communities,
and those working with communities, to better shape community-based
interventions.

The toolbox is organized as a series of sections with chapters on topics of inter-
est. The sections include information on models for promoting community health,
community assessment, promoting participation, strategic planning and organi-
zational development, leadership training, community analysis, implementation,
and many other issues.

The goal is to enable communities to improve themselves by communicating
best practices and providing information that any community can use. For more
information, see http://ctb.ku.edu/en/default.aspx.

Government Data Sources

The varying branches of government—federal, state, and local—collectively
have large amounts of data on a wide range of topics that can be used to help
assess issues associated with the built environment. Though the data can be
difficult to identify and access, they often have the advantage of being cheaper
than collecting new data. An important caution regarding all data sources is that
the accuracy and potential problems with the data must be carefully considered
when analyzing or communicating results derived from them to others.

The federal government collects large amounts of data. The agencies that
collect this information include the U.S. Department of Transportation, the
Bureau of the Census, the National Center for Health Statistics, and many others.
Among the large national health surveys are the National Health and Nutrition
Examination Survey,52 the Behavioral Risk Factor Surveillance System,53 and
the National Health Interview Survey.54 Other survey datasets include the
Youth Behavioral Risk Factor Surveillance System55 and the National Latino
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and Asian American Survey.56 These are only a few examples of the types of
data available, but they can provide important insights on the health effects of
the built environment. A study using NHANES data, for example, found that
people who lived in homes built after 1973 were less likely to walk. This study
was interesting because it may be evidence that changes in the built environment
after the early 1970s, which included greater use of dendritic street patterns,
a higher degree of separation of land uses, increased urban sprawl, and other
features of the built environment, may be associated with decreased physical
activity.57

These data should be used with care. In general, there is a trade-off between
finer geographic resolution and the availability and accuracy of data. National-
level data tend to be easier to acquire (though there may be problems with using
them to assess issues on the local level), and they may be fairly easy to work with;
however, because they are survey data, they may need to be analyzed according
to the guidelines accompanying the data. An advantage of these datasets is
that they are publicly available, often the questions have been validated by
other researchers, the findings can be compared to other research results, and
assistance with data analysis is easily accessible. Similarly, data collected by the
federal government but reported for states is often easy to acquire. Data from
larger surveys such as the Behavioral Risk Factor Surveillance System (BRFSS)
can even be used on the county level at times, for example, in the landmark 2003
study of urban sprawl and obesity.58 Communities and researchers often need or
want data on the very local level (block, neighborhood, or subneighborhood), but
problems begin to increase rapidly when data on the sub-state-level are needed.
National data sets such as the BRFSS may contain hundreds of thousands of
subjects but may only have very few subjects in a local geographic area. They
may not be able to release local data due to confidentiality concerns, or a local
area may contain so few subjects as to be statistically unreliable.

States also collect data that may be of value for assessing the built envi-
ronment or they may collect data from other sources that may be relevant to
the built environment.59 Agencies that may have useful data include state health
departments, economic development agencies, school departments, and others.
Depending on the location, states may be the best place to find data on hazardous
waste sites, permitted facilities, natural resources, and other activities funded or
regulated on the state level. Data provided by the State of California, along with
other sources, was used to evaluate inequalities in environmental exposures in
Southern California.60 Again, there may be issues with privacy and accuracy
regarding data on individuals. Some state governments have sophisticated pro-
grams and special agencies devoted to collecting, analyzing, and making data
available. Others may not have these programs and agencies.
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Local governments are also important data sources. They may have collected
and analyzed data from a variety of sources that may be available upon request.
In most places, local governments are the appropriate place to access data on land
use patterns, street conditions, the location of parks, and so forth. They can be
used to assess changes in a community’s housing stock, for example.61 The quality
of these data may vary widely, however. In general, data may represent the best
local information available, but there can be issues with accuracy, reliability, and
consistency. The quality of this data is best assessed in collaboration with the
government agency collecting the data and the community being assessed.

Summary

In order to better understand the impact of development and policy decisions,
a number of tools have been developed to assist communities and policymakers
to better understand potential impacts. These include environmental impact
assessment, health impact assessment, and cost-benefit analysis. Other assessment
tools aim to look at how the environment potentially affects physical activity and
other health outcomes. Each of these tools has potential strengths and weaknesses.
Also of assistance in planning and health assessment are a variety of federal, state,
and local sources of data on health and the environment.

Key Terms

Cost-benefit analysis

Environmental Impact Assessment

Geographic Information Systems

Health Impact Assessment

Discussion Questions

1. List the steps of environmental impact assessment.
2. What are the differences between health impact assessment and environmen-

tal impact assessment?
3. What are the problems with using an environmental impact assessment to

study the potential walkability of a development proposal?
4. Why do we need to train the people conducting a NEWS survey?
5. What are some of the issues in using cost-benefit analysis to study the built

environment?
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6. Why are there concerns with self-reported physical activity?
7. What are the problems of using national survey data to study small-area

health problems?

For More Information

Active Living Research. www.activelivingresearch.org.
Center for Disease Control and Prevention. Behavioral Risk Factor Surveillance System (BRFSS).

www.cdc.gov/BRFSS/.
Health Impact Project. www.healthimpactproject.org.
International Association for Impact Assessment (IAIA). www.iaia.irg.
System for observing play and recreation in communities (SOPARC). www.activelivingresearch

.org/files/JPAH_14_McKenzie.pdf.
The San Francisco Bay Area Health Impact Assessment Collaborative. www.hiacollaborative

.org.



 



 

C H A P T E R 1 5

H E A L T H PO L I C Y
AND P ROGRAMS

LEARNINGOBJECTIVES

� Describe major types of health interventions.
� Name ways that public health education can promote increased understanding about

health problems associated with the built environment.
� Explain how tobacco reduction efforts informed interventions to reduce the risk of

obesity.
� Design a community-level intervention.
� Describe the range of school-based interventions.
� Identify issues related to using new laws to modify the built environment to promote

health.

We have discussed a number of problems created by, and related to, the built
environment in this book, some of which may seem overwhelming. But now let’s
talk about what we can do about making the built environment better. Think of
the many ways communities can change. Most important, what would you do to
create change in your neighborhood or among your friends and family?

We will begin this chapter with an overview of how public health develops and
plans interventions. We will then discuss the Robert Wood Johnson Foundation’s
Active Living Research program because it has had a major impact on obesity
research and because it was developed based on existing public health practice.
Next is an overview on community, school-based, and individual interventions.
The chapter concludes with a discussion of some of the legal issues that surround
regulating the built environment and a new idea that calls for cities to incorporate
health into their general plans.

Though public health had a long history of working on built environment
issues, as the twentieth century progressed it became less involved with and
finally became entirely disconnected from the field of urban planning after
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the mid-twentieth century.1 Therefore, there is a special challenge involved in
reconnecting public health to the built environment and urban planning.2

A major obstacle has been the reluctance of public health departments and
advocates to become involved in the day-to-day decision-making processes
that shape the built environment.3 Often, some may decline to contribute to
development decisions or policy debates regarding zoning and building code
changes because they believe they have no statutory power to intervene or no
expertise to provide. But given the health implications of the built environment,
public health professionals must work to educate the public, developers, and
decision makers about the health consequences of their actions.4 To facilitate
this, it is very important that public health professionals understand their legal
abilities and programmatic expertise regarding land use and built environment
form. They must become motivated to use the basic tools of public health to help
shape development and they should work to integrate public health concerns
into urban planning.5

At the same time, urban planners need to understand that they have the
power to improve or harm health. Even though many planners still see their
actions as health neutral or irrelevant to environmental health issues, evidence
suggests that development form does modify health risks and therefore planning
decisions should incorporate what is known about the built environment and
health. Guidelines that inhibit the ability to be physically active or overly separate
land uses have the potential to harm health, whereas development that features
mixed walkable communities can promote healthier living. Recall that the legal
basis for zoning was, in part, the appropriateness of government restrictions to
protect public health. Therefore, planners need to take into account what is now
known to be health promoting and health limiting as they implement and develop
new programs and policies. Of course this will be dependent on training urban
planning professionals so that they understand the state of current science. Once
urban planners are comfortable with their role in promoting healthy behaviors,
they can help shape environments to actually become better for health.

The past decade has seen the growth and development of a number of pro-
grams, policies, and organizations that have specific and general goals of reuniting
public health and urban planning to meet the health challenges of our time.6

These have been situated in both the public and nonprofit sectors and these
have included model projects that have a predetermined fixed life span and
other programs that are meant to work with at-risk communities for an indeter-
minate future. These programs are also illustrative of how the vast range of
public health and urban planning expertise and experience can be used to meet
health threats.
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Public Health Interventions

The field of public health has long used a variety of programs and interventions to
protect and promote health. Many of these experiences can be used and brought
to the field of health and the built environment. For example, one set of interven-
tions aimed at promoting behavioral change is called the health beliefs model.
In the case of the built environment and obesity, this may include the problem
that if people do not believe that physical inactivity and obesity harm health, then
they will be less likely to adopt behavioral changes that will address these issues.7

Therefore, one role of public health should be to conduct research that identifies
the various health impacts of the built environment and then get this information
into the hands of the public so that they can incorporate that information into
their daily living habits. In this way, they could become more likely to modify
their behavior. For example, many people choose to move to distant suburbs
because they believe that the negative consequences of a long commute are
more than outweighed by the positive impacts of living in low-cost, low-density
environments. This trade-off often results from individuals discounting or not
knowing about the negative health impacts of a long commute (see Chapter Four).
By communicating to the public that long commutes may create problems with
participating in family activities, reduce the likelihood of having healthy nutrition
and healthy meals, and severely cut down on the amount of time for physical
activity, individuals can better assess whether or not they should move far away
from employment opportunities. The thought is that once health beliefs about
certain built environments change, behaviors and choices may change as well.

These effects cannot necessarily be universally applied. There are limits to
using health beliefs models of change to reach young children, for example,
because they may lack the ability to make rational choices. Furthermore, eco-
nomic factors, such as falling costs for poorly nutritious foods, can be an incentive
for children and others to buy nonnutritious snack foods.8 These limitations
suggest that there should be multiple programs to reduce the impact of complex
health risk behaviors. Hence the simultaneous movements to keep high-calorie
foods away from young people, place taxes on sodas, and reduce subsidies for
corn, enact laws to mandate physical activity at schools, and so on.

Another way that public health often works to promote health is by changing
social norms. For example, at one time special restraints for children in cars were
rarely used and no one questioned parents if their children were not adequately
placed in special child protection seats when they were being driven around.
Today, child seats are the norm and any parent who did not use such seats for
infants and small children would face social disapproval. Friends and relatives
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expect parents to act in certain ways, for example, to use car seats for their
children. This change in norms helps reinforce healthy behavior. In addition,
many states have passed legislation mandating that children be placed in car
seats and the legislation itself both reflects changes in social norms and reinforces
this healthy behavior.

Regarding the built environment, there is a great need to change public
attitudes and conceptualizations of what constitutes a healthy living environment.
Many, if not most, of the public believe that low-density, car-centric environments
are much healthier than inner-city neighborhoods that have higher densities and
feature public transportation.9 This belief has been solidified into conventional
zoning and building codes that currently reinforce the social norm to want
to live in suburban environments.10 One thing that public health can do is
to work to change these social norms so that urban living is considered to
be a desirable option for households and that those who can live in higher-
density situations should do so. Changing these norms may result in individuals
modifying their behaviors and may facilitate alternative codes and development
decision making.11

Related to this is the development of new laws and regulations that promote
health. Public health has long relied on laws to regulate behavior and address
health risks. At the beginning of the twentieth century, public health advocacy
focused on laws to protect workers, improve the safety of food, and mitigate many
of the negative features of tenement living. Later on, public health advocacy
included laws that aim to curb cigarette smoking, promote seatbelt use, and affect
other issues. To address the health impacts of the built environment, public health
may also need to be focused on changing the laws and regulations that shape
building and neighborhoods.12 This may include, for example, public health
advocates working with mass transportation advocates to shift public funds away
from highway construction towards transit.13 Public health advocates should
also be involved in reforms of building codes so that mixed-use and pedestrian-
friendly development is easier to build. Public health advocates might also want
to participate in discussions regarding new development proposals so that the
health impacts of the built environment and the consequences of development
decisions take into account what we know about the health effects of the built
environment.14 For example, they may want to be involved in programs that
aim to ensure that sidewalks are safe and well maintained so that pedestrian use
is maximized.15

Making the connection between different public agencies is not easy, but
some have tried. The Massachusetts Department of Public Health (Mass DPH),
for example, has implemented a number of activities to reconnect public health
and urban planning. It has become a leader in facilitating meetings designed to
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bring together city and town zoning committees and public health boards. In
Massachusetts, both planning and health are the responsibility of cities and towns,
with no role for county government (except in the special case of a commission
on Cape Cod). In practice, this means there are independent boards of health
and zoning/planning commissions in each of the state’s 351 cities and town, and
in almost every case, the two organizations work in isolation from each other
and without regard for the powers and priorities of the other. To bridge these
gaps, Mass DPH has sponsored seminars that include outreach to both of these
types of boards, encouraging them to jointly meet to identify common concerns,
and has also worked to educate both groups about the influence of the built
environment on health. This illustrates the power of outside conveners to bridge
department isolation and create partnerships for change. In another example,
Portland, Oregon, worked to create partnerships across city departments to
address issues of the built environment and health.16

Robert Wood Johnson—Active Living Research

One of the most influential programs that has helped reconnect urban planning,
public health, and other relevant disciplines to meet the challenge of physical
inactivity and obesity has been the Robert Wood Johnson Foundation’s Active
Living Research Program at San Diego State University.17 Active Living
Research (ALR), along with several related programs, has played a major
role in fostering research and action around using the built environment to
improve health. The foundation’s efforts in this area began out of its concern
over the rising epidemic of obesity, particularly among children. Searching
for an appropriate response, they looked at the tobacco-control movement for
lessons on how to address obesity and physical inactivity. Their analysis showed
that although there had been some gains made from emphasizing individual
interventions (for example, focusing on individuals to assist them to stop
smoking), there was a large potential for societal-level interventions. Initial efforts
to reduce smoking included education to smokers regarding the health problems
associated with tobacco use (warning labels on cigarette packs, television and
radio commercials), and the development of individual interventions and drug
therapies to assist people in quitting (tobacco counseling, nicotine patches). But
though these interventions did succeed in reducing smoking rates, they left a
substantial portion of the population smoking. A turn to other methods that
worked to change behavioral norms and reduce the social acceptability of smok-
ing included banning smoking in workplaces, making it no longer acceptable to
smoke around children, and other types of actions that affected the community
around smokers. These actions pushed U.S. smoking rates further down.
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To replicate the successes of the antitobacco movement, the foundation
sought to create models of interventions to address physical inactivity and obesity
that affected the social structure in which people were situated. RWJF’s effort to
address obesity demonstrates that public health professionals can learn from the
experiences addressing one issue and apply those lessons to other concerns.

ALR and its sister organizations have funded basic research, policy analysis,
the identification of best practices, evaluation, and dissemination of results.18

Basic research supported by ALR has included the development of baseline
assessment tools and metrics for evaluating built environments. Its policy analysis
projects have examined the role of recess policies, schoolyard renovations, and
multiuse trails in increasing physical activity.19 A set of grants sought to integrate
health into other government agency agendas and change public policies.20 In
all of these projects, the ALR team worked to encourage grantees to evaluate
results, to share information, and publicize findings.21 An important result has
been that the field of experts and the knowledge base of expertise have been
dramatically expanded.22 The foundation has not limited itself to research. It
has funded programs to address childhood obesity among Latinos and blacks,
promoted model types of infrastructure and design, and has sought to improve
child nutrition.

Community Interventions

The built environment includes the neighborhood and community where people
live. Though individuals may have certain abilities to change their behaviors—for
example, they can try to eat better or exercise more—the broader environment
provides the context for these behaviors and ultimately may provide important
constraints on behavior. As we have seen, the built environment has a potentially
important impact on diet and exercise. For example, as discussed in Chapter
Nine, the goal of better nutrition and avoidance of high-calorie foods relies on
the ability of an individual or family to purchase healthier alternatives.23 If these
are not present in the community, the diet of a household may suffer. Similarly,
walking or physical activity may be highly influenced by the presence or absence
of parks and playgrounds or the physical design of the community. Walking is
much less likely if there are no sidewalks, no safe way to cross streets, and no
destinations to walk to.24

Thus, programs and policies aimed to modify the communities in which
people live are needed. Again, following the standard ways that public health
has looked at interventions and behavioral change, these types of programs can
include changing social norms to encourage physical activity and better nutrition,
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promoting government programs aimed to produce healthier built environments,
supporting group actions to increase collective efficacy, providing model codes
and ordinances to promote healthier eating and greater physical activity, and
working with potential allies and others to produce a healthier environment. All
of these methods have been applied to the built environment.25

Community coalitions working on food and fitness issues have been orga-
nized to address the constellation of health threats that exist in many low-income
and inner-city communities. Many localities have an existing range of community
institutions and partners that have programs and agendas that touch upon many
aspects of the built environment or the health of people in that community.26

There may be health clinics providing care to children and families, community
development corporations building housing and promoting economic opportu-
nities, job training organizations concerned that their graduates must leave the
neighborhood to get to potential employment, afterschool providers who work
with at-risk youth, and so on. Community coalitions to address health concerns,
particularly issues that may be related to the built environment such as asthma,
obesity, lead poisoning, and so forth, can work together to bring new attention to
problems with the built environment or secure additional resources to meet the
challenges confronting these communities.

School-Based Interventions

One area that has seen a great number of new policy initiatives to address the
built environment and other correlates of obesity has been schools.27 Most of
these actions have included policies and programs to promote physical activity,
provide healthier nutrition, or change how schools are constructed.28 Given that
children spend so much of their time in school and children’s obesity rates have
climbed so rapidly, schools are a very appropriate place in which to apply public
health theory and practice.

As discussed in Chapter Nine, major efforts have focused on the types
of food available for children at school, with the goals of providing more
nutritious food, reducing the availability of less nutritious food, addressing the
built environment surrounding schools, and assisting children to become more
familiar with and to adopt healthy nutrition and physical activity behaviors.29 In
the past several decades, many schools had come to rely on the revenues from
vending machines to supplement money raised from taxes and other sources. But
often the food offered in these vending machines tended to be unhealthy sugared
sodas, high-calorie and high-sodium content snacks, and heavily sugared and
high-fat-content desserts. Advocacy to modify the food environment by changing
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vending machine offerings has focused on two goals. One is eliminating the
machines altogether from schools or severely restricting access so that students
can only get to the machines a few times a day. The goal is that the school
environment will no longer include nonnutritious food. Sometimes, public
health advocates have worked on this on a school-by-school basis, sometimes
they have gone to the district level, and sometimes they have gone to state
government to try to have laws passed to change all the schools in a state.

Another way in which vending machine issues have been addressed has been
working with school administrations and the companies that supply vending
machines to change the types of food and drink offered at schools. The goal of
these programs has been to provide healthier alternatives for children.30 They
emphasize water and fruit drinks or healthier snacks such as yogurt and granola
rather than the traditional offerings. There have been concerns that some of the
alternative offerings are not as healthy or as environmentally friendly as they
might seem. Many types of fruit drinks may have a higher sugar content and
fewer vitamins than one might think would be the norm in natural alternatives to
sugared sodas. There are controversies surrounding whether vending machines
should offer bottled water, given that schools should be providing free and safe
water for drinking. There have been concerns that students will not want these
healthier alternatives and that the revenues from vending machines will be lost
and school budgets suffer. But to date, it appears that children do like these
healthier alternatives and schools can still rely on the revenues that come from
their long-term contracts with vending machine companies. Most important,
eating behaviors have improved.

A different type of common intervention focuses on increasing physical
activity in schools.31 In the wake of new laws to promote student achievement,
many schools have dropped recess and reduced lunch periods so that more time
is available to teach fundamental academic subjects.32 Though well intentioned,
the reduction in recess may result in children not meeting current guidelines for
physical activity and could be contributing to the rise in childhood obesity. In
response, public health advocates have turned toward promoting the beneficial
impacts of recess and have worked to reestablish requirements for daily recess
and physical education. Texas, for example, has strict laws mandating student
activity that have helped to reestablish recess as a fundamental part of the
elementary school day.33 There is also a need to enforce existing regulations
regarding physical activity and recess. Over the years, many schools have reduced
or ignored their physical activity class requirements even though state and district
rules may still be in effect. Therefore, public health departments may have to
learn how to work with school personnel and parents to bring back physical
education classes to make physical activity a part of each student’s day.34 In a
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sense, these are built environment interventions because they seek to reconnect
students to sports, fields, playgrounds, gyms, and parks.

Some states have moved toward annual assessments of student height and
weight, calculating Body Mass Index (BMI), and sending the results of these
assessments home to parents.35 These programs have been controversial because
of concerns that students will feel stigmatized because of higher weight or that
parents will be unable to adequately address or understand what their child’s
BMI report means. However, the state of Arkansas has found this assessment of
student height and weight to be a central component of their successful effort to
address that state’s very high childhood obesity rate. Knowledge of the health
risks of childhood obesity and an independent assessment of a child’s health
status may help parents meet the challenges of providing healthy food and
greater physical activity.36 They may also help promote the development of a
public consensus that obesity is a priority public health issue and that an array of
programs, including attention to the built environment, is important.

Another type of policy initiative has been to improve the physical state of
schools, modifying the school built environment to promote healthy behaviors.
Over the years, funding constraints have resulted in delayed maintenance for
the outdoor portions of school campuses. Over time, this lack of maintenance
has led to a severe deterioration of school outdoor environments. Children can
no longer safely play outside because of broken or outdated equipment, decayed
asphalt, playing fields that lack grass, or similar problems. When deterioration
reaches a certain point, schools are reluctant to let children outside to play at
all and the neighbors of these schools can no longer use them as a resource
during nonschool hours. To address these problems, schools have turned to new
ideas to restore the outside portions of their campuses. One innovative program
has been the Boston Schoolyard Initiative (BSI). Many Boston schoolyards have
suffered from decades of decay and, by the late 1990s, were often only used
for parking.37 Public and private institutions and individuals banded together to
develop a program to restore these degraded play spaces. As a result, most of the
schoolyards in this very diverse city have now been renovated and what were
once dangerous places that contributed to the feeling that schools were partly
causing blight in communities are now important resources to neighborhoods
and heavily used by both children at schools and children in the surrounding
community. There is also some evidence that the renovations have boosted
school performance and the quality of life in the surrounding area.38 Capital
improvements and maintenance are expensive, but they are vital if children’s
health is to be protected.

One reason that walking to school has declined has been changes in school
building policies. Over the past several decades, many states have mandated
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minimum square footage per student, resulting in a need for larger parcels of
land to accommodate new schools. At the same time, policies encouraging larger
schools (serving more students) have also led to an increase in school land
requirements.39 These trends have helped push schools to peripheral locations
at the edges of communities or have resulted in fewer children being within
walking distance of schools. In part because of concerns of rising childhood
obesity rates, increasing transportation costs, and high levels of air pollution
exposures associated with large-scale busing of children, there have been efforts
to change the siting of schools.40 These have included allowing for exceptions to
minimum open space requirements or advocating for smaller schools.41

FOCUS ON

Soda and Beverage Taxes

Though strictly speaking not a built environment issue, some communities and
states have proposed new taxes on foods that are thought to be unhealthy.42 The
public health rationale for these taxes stems from the success that raising taxes on
tobacco products had on reducing cigarette smoking. As taxes on these products
rises, consumption falls. Therefore, one way to reduce the consumption of sugary
sodas and high-calorie snacks is to place a special tax on these products. But there
are several issues to be considered before these levies can be put in place. One
is the need to come up with a standard definition of these products so that the
tax is targeted toward the unwanted foods and is not put on healthy staples.
Another major problem is the political opposition from those who produce and
sell these kinds of products and who have very legitimate concerns that their
profits and economic livelihoods might be negatively affected. Though these
special taxes have been proposed to a number of jurisdictions, they have yet to
become popular.

Individual Level Interventions

Though much of the influence of the built environment takes place on the commu-
nity level, there is still a place for individual interventions and actions to assist
individuals in better adapting to their surrounding built environment in ways
that promote their health. Again, many of these programs work to change health
knowledge or behaviors. Others work to help individuals adopt and maintain
healthy eating and physical activity behaviors. The range of these interventions
extends well beyond efforts to modify the built environment.
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A major challenge limiting the ability to increase public understanding of
what constitutes a healthy built environment and the need to modify conventional
building and zoning regulations to permit healthier development is the lack of
funding to educate the public. Antitobacco advertising greatly benefited from
cigarette taxes and other dedicated income streams to fund television and radio
ads and billboards. There were also only a small number of tobacco companies,
and so collecting taxes was easy and it was also fairly easy to target antitobacco
warnings by placing them on cigarette packages. But these opportunities and
revenue streams do not exist for those wishing to educate the public about the
needs of the built environment. There is the long-established practice of using
development impact fees to fund infrastructure and local government needs, but
this source is highly variable, rising during times of economic upswings and falling
when new development slows during recessions. There are also many competing
uses for these funds and other constituencies may resent or resist efforts to use
these revenues for public health–related programming.

Legal Basis for Built Environment Regulation

Changing the built environment can often result in compromises in the ability
of owners to use their properties as they desire, resulting in court challenges or
political opposition. Therefore the legal framework for implementing new regu-
lations on the built environment must be carefully considered.43 Communities,
empowered by their states, have long had the ability to intervene in the built
environment to promote health. Again, much of the history of the nineteenth
and twentieth centuries is a series of efforts to implement new building and
zoning laws. As a result of these efforts, there has been a slow increase in the
ability of local governments to modify the built environment because of health.
Throughout this time, there has been a general trend of the courts holding that
promoting public health is a valid public purpose. However, this power must be
carefully used and there is no guarantee that any new initiative will withstand
legal scrutiny. Overregulation of land use can result in a severe political backlash
and may well ultimately compromise the ability of local public health depart-
ments and local government to promote health. Therefore, it is wise to carefully
consider the goals, language, and purposes of new laws and regulations.44

Often, there needs to be an explicit detailing of health problems and health-
promotion goals that are the subject of the new law or regulation. By carefully
demonstrating what is to be prevented, solved, or promoted, the legal justification
for a new ordinance can be established. It is very critical that those working
on a new proposed ordinance or law understand whether or not they have the
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legal or constitutional authority to regulate the issue they are trying to address.
For example, the constitutional guarantees for freedom of speech may limit the
ability of local governments to control advertisements for foods that they think
are unhealthy. Sometimes the federal government preempts local government, as
can state governments. Therefore, it is very important for public health advocates
contemplating new legislation or ordinances to consult with those who have the
legal knowledge to properly frame their new laws.

Inserting Health into City General Plans

Starting in California, there has been a recent movement to directly make public
health a concern of cities’ general plans. Since the 1970s, California has had
strong statewide guidelines for its cities and counties regarding what must be in
these plans that require not only land use but also housing, circulation, and other
key features of the built environment.45 Though not required, several cities have
adopted health elements into their plans. For example, the City of Richmond, a
community in the East Bay region of San Francisco Bay that has a substantial
low-income and minority population, has begun to develop a health element for
its general plan.46 The element will include attention to both physical and mental
health and will seek to identify ways in which the city can grow and adopt healthy
built environment features such as bike paths, better nutrition, reduced chemical
hazards, and reduced noise levels. Other communities are explicitly using health
outcomes to modify code requirements to make streets more pedestrian friendly,
for example.47

Summary

Efforts to modify the built environment, as well as to help people meet barriers
posed by it, are shaped by public health theories of behavioral change. Many of
these efforts have been informed by other public health campaigns such as anti-
tobacco efforts. Some policies aim to shape community or school environments,
whereas others seek to work with individuals to promote healthier behaviors.

Key Term

Health beliefs model
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Discussion Questions

1. How might health beliefs affect a person’s choice of neighborhood to live in?
2. What are the similarities between anti-tobacco and anti-obesity public heath

efforts?
3. List community-based organizations that might be part of a neighborhood

coalition to promote healthier built environments.
4. Name programs that aim to modify the school food and physical activity

environments.
5. How might individuals improve their physical activity?
6. What is a health element of a general plan?
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S U S T A I N A B I L I T Y

LEARNINGOBJECTIVES

� Define sustainability.
� Explain the relationship between sustainability and equity.
� Describe the concept of an ecological footprint.
� Evaluate the role of the built environment in sustainability.
� Define green roofs.
� Explain how urban regreening programs could potentially contribute to sustainability.
� Describe the Leadership in Energy and Environmental Design program.
� List the potential health impacts of global climate change.

Have you ever worried about your impact on the environment? Consider all the
efforts people make in their daily lives to reduce their contribution to pollution
and the overuse of resources. Some people drive hybrid cars, others walk, bike,
or take public transportation. Recycling bins are common and some cities
post warnings about dumping chemicals into drains because they might pollute
waterways. For the next 24 hours, keep a list of the many things people in your
community are doing to reduce their environmental impact.

Sustainability, or the long-term ability to support the human population
without seriously degrading the environment, is closely associated with the built
environment. As we shall see, levels of sustainability are influenced by land
use patterns, building codes, transportation infrastructure, and other aspects of
the built environment. We will begin this chapter with a discussion of what
sustainability is and how it relates to equity. Next we will explore measures of
sustainability followed by an overview of different types of programs to increase
it. We conclude with the issue of global climate change, its potential health
effects, and how the built environment and individual efforts might help meet
the challenges posed by this threat.
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Defining Sustainability

What exactly is sustainability? Like so many other terms used in this book, it
is a word that is used by different disciplines to mean different things. Among
human service providers, for example, sustainability may have a fairly short time
horizon and often refers to the ability to keep a program in operation once a
pilot grant or a core service contract is completed.1 Sustainability in the context
of the built environment comes from the ecological science literature and refers
to the long-term ability of an area to support its population without adverse
effects on other people, species, or areas.2

Each of the parts of this definition is subject to interpretation. The time
period over which sustainability is operationalized can vary by multiple orders
of magnitude. One popular idea is that the effects of a policy, program, or
development should be considered over the time period that would be lived by
seven generations of humanity (an idea often attributed to the Iroquois Nations),
or well over 200 years. Others use the term to refer to effects over a much
shorter period of time, one that may be only twenty years or even less. There
is no standard definition of the time frame in which sustainability is to be
considered. Furthermore, it can be argued that it is impossible to forecast or
predict very long-term problems and effects, and therefore the very distant future
has too many unknowns to be considered. There is also the economic concept of
discounting, the need to systematically reduce the value of future years’ benefits
and costs by a set annual percentage because the value of something in the future
is less than the value of it today (see Chapter Fourteen). Some people in the
sustainability movement find this discounting excessive or objectionable because
discounting almost always assures that the effects of something in the very far
future such as a century away have minimal value in today’s dollars.3 This
potential misconsideration of future costs and benefits can result in poor policy
and development decision making.4 However these future costs are considered
or how sustainability is thought of, it is important that these assumptions be made
explicit during policy development and analysis.5

The ability of an area to support its population can also be subject to debate.
For example, economists often speak about the relative efficiency of different
areas. Some places, because of past investment, local climate, human capital, or
other reasons, might be more efficient at producing a particular good or service
than other areas. Though some environmentalists argue that every area should
be self-sufficient, if one area can produce a good or service more efficiently than
others, then it might make sense, from a global sustainability perspective, to
produce that good or service in that more efficient locale and transport the
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goods or services to the less efficient area.6 Overall, these issues are only slowly
moving towards a consensus that would include those both in and outside of the
sustainability movement.

Because the effects on other people or other points in time may not be known
or well characterized, it can be difficult to gauge sustainability. That there is
the potential for the long-term persistence of some chemicals and metals has
been well described but the effects of many other materials, such as silver-based
nanoparticles, are not known at this time.7 Other effects are difficult to quantify.
For example, the potential long-term impacts of carbon dioxide produced by
the burning of oil can be identified, at least in general terms, but the effects
of the depletion of energy resources on future generations is much less easy to
characterize.8 Yet these effects may be important. The ability to predict and
measure effects on people over time and geography can be difficult. But this does
not mean they do not exist.9

One of the most important ways to define sustainability arose out of the work
of the United Nation’s World Commission on Environment and Development,
also known as the Brundtland Commission. It famously stated that sustainable
development is that which meets the needs of the present without compromising
the ability of future generations to meet their own needs. It goes on to declare
that it is ‘‘Emphasizing the need for a new approach to economic growth, as an
essential prerequisite for eradication of poverty and for enhancing the resource
base on which present and future generations depend.’’10 Note that this definition
implies no time limit on effects, nor does it have limits on the types of effects or
their geographic extent. It also includes important equity considerations.

Sustainability and Equity

Among the perhaps infinite number of ways a society could become sustainable,
many would be undesirable. A major criticism of the sustainable environment
movement, articulated by urban theorist Peter Marcuse and others, is that
it could easily end up perpetuating existing social and economic inequities.11

Simply continuing how certain segments of society are treated into perpetuity
would be extremely unjust. Thus many in the sustainability movement have
begun to incorporate measures of equity into their measures of progress toward
sustainability and many statements of sustainability include strong commitments
towards achieving social justice. However, not all statements on sustainability do
so and when sustainability is translated down to the local policy level, equity issues
can also fade in prominence.12 Furthermore, as we will see next, sometimes the
equity dimensions of sustainability become lost once measures of sustainability are
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created. One group of researchers who are concerned with both environmental
justice and sustainability have developed the concept of ‘‘just sustainability’’ as
an alternative that incorporates equity concerns into efforts to create models of
long-term environmental action. This may help ensure that any effort to develop
a sustainable future address current social, gender, racial, and other inequities.13

Measures of Sustainability

Quantifying sustainability impacts can be very difficult.14 Though some pro-
cesses are fairly well described, such as the impacts on polar environments of
mercury emissions from lower latitudes, the causes and effects of other pollu-
tants are not so clear-cut. Despite these problems, scientists and advocates for
sustainability have tried to develop measures that allow for the quantification of
impacts. In general, there is a trade-off between the simplicity of the measure
and the need for incorporating into that measure all the varying factors that
might go into a sustainable and just society. For example, it might be desirable
to have a sustainability measure that consists solely of a single number. Think of
a hypothetical example of a 100-point scale of sustainability where 100 was com-
plete sustainability and zero was complete nonsustainbility. That might allow the
public to quickly understand that from last year to this sustainability changed by
so many units, for example, from 10 to 12. This would also allow easy comparison
between areas. Metropolitan area X has sustainability of 7 whereas metropolitan
area Y had a sustainability of 8. There is value in simplicity. The reality, however,
is that sustainability is most likely a multidimensional concept and it might be
that no single number could ever capture the complexity of what sustainability
is. Thus, there is a trade-off between understandability and complexity, but this
has not stopped the development of a number of measures of sustainability.15

Ecological Footprints

One growing effort to measure sustainability is the idea of ecological footprint, or
the area of land that it takes to support an area’s population, either for the area’s
total population (sometimes reported on a per capita basis) or for an individual’s
calculated support area.16 The concept began out of the understanding that
certain diets require fewer resources to support than others, for example, vege-
tarian versus meat-based diets. Based on what is known about human diets (most
individuals don’t vary greatly from the mean) and what is known about the ability
of cropland to support agriculture and the amount of land it takes to support
grazing animals or grow crops for grain-fed animals, the relative amounts of
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land needed to support various people in varied countries with varied diets can
be fairly easily calculated, given the assumptions in these models. As would be
expected, individuals who consume less food or who abstain from eating meat
have a smaller ecological footprint than persons who eat more and who consume
meat. By this measure, meat-eating countries would most likely have larger
footprints than countries with a large percentage of vegetarians.17

But the impact of people on the environment is greater than just their diets,
so beginning in the 1990s researchers began to expand the concept of ecological

footprint to include the totality of humanity’s impact on the environment. These
broader measures of ecological footprints attempt to include transportation,
consumer products, defense spending, and other similar impacts. The unit of
reporting can be expressed in various ways, including land area, by measuring
consumption in terms of how much energy is contained in the total amount
of sunlight falling on a hectare (or acre) of land, the oil needed to support a
given amount of activity, or the total amount of carbon dioxide that would be
produced in order to support a person over the course of a year. The last measure
has become particularly useful given the growing concern over global climate
change.18 The results can be startling: there are high disparities in consumption
and impacts (see Figure 16.1). For example, by most measures, the ecological
footprints of U.S. residents are much larger than those of other countries. It takes
more land area, more barrels of oil, or more tons of carbon dioxide to support
American lifestyles. But by other measures, however, we are not at the top of the
footprint scale. For example, the amount of carbon dioxide produced per unit of

FIGURE 16.1 Selected National Carbon Footprints
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Gross Domestic Product in the United States is lower than that of other countries
due to certain efficiencies in the U.S. economy. However, because we have much
higher incomes than other countries, our actual carbon dioxide use per capita is
at the high end of the distribution. Some scientists have used the size of the United
States’ ecological footprint, as measured in hectares per person, to estimate what
it would take in terms of land area to support the entire population of the world
with the same degree of impacts of that of current U.S. society. The result predicts
that the amount of land needed would be larger than size of the land area of the
entire planet.19 The implication is that the current U.S. ecological economy is
not sustainable.20

A major issue is how to use the ecological footprint metrics. Individuals may
find it difficult to change their carbon footprint (though a vegetarian diet would
make an important difference), but many of the factors that lead to the size of
a country’s footprint are beyond the ability of any one individual to control,
because they are highly related to income and population size.21 For example,
footprints are often the result of local, regional, state, and federal policies that
collectively create land-use patterns or influence the built environment and
they may incorporate the decisions of millions of individuals. Land use and the
resulting transportation systems are heavy influences on the size of an ecological
footprint, but individuals have a limited ability to change these by themselves.
Another problem is that the footprint is an oversimplified measure and it cannot
incorporate all the complexities of environmental impacts. For example, it does
not incorporate into its value the extinction of endangered species.22 Note that
ecological footprint measures also fail to incorporate equity into the metric. The
complexity of sustainability has been sacrificed in this effort to create a single
understandable measure. The danger is that in this simplification process, equity
may be forgotten.

On a national scale, lawmakers and policy developers have rarely used the
ecological footprint framework to evaluate proposed developments or policies.23

Either they are unaware of the policy tool or they do not see any political support
to incorporate these tools into the decision-making process. Combined, these
two problems suggest that there is a need for better education of the public and
policymakers so that they understand the impacts of their lifestyles.

The last several years have seen the development of Web-based calculators
that enable individuals to input key parameters of their lifestyles (where they live,
total miles they drive, a description of their diet, and so forth) which will then
produce an estimate of their ecological footprint. The scientific accuracy of these
calculators has not been assessed, however. Nor have these been demonstrated
to have the ability to influence individual human behavior. At this time, they
may just be curiosities.
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FOCUS ON

Impact on the Environment: Urban Versus Rural Residents

Sometimes it seems that some environmentalists are convinced that urban resi-
dents are worse for the environment than rural people. The thought is that the
disconnect from the natural environments leads to less concern for the impacts
of human activity on natural ecosystems. The argument is that urban residents
consume more resources and create unnatural conditions. Is this true?

There is no reason to suspect that urban residents care less about the
environment than rural residents. Voting for environmental measures and support
for environmentally friendly candidates is stronger in urban areas than rural areas.
Other competing concerns might sometimes obscure this support, but in general,
environmentalism is strong in urban areas.

Do these concerns get translated into environmental action? On the one hand,
urban residents tend to have lower recycling participation rates than suburban
residents. Partly, this may be a reflection of a lack of space for recycling and the
lower incomes of some inner-city communities. On the other hand, urban residents
tend to drive less, take more public transportation, and use less energy to heat
and cool their homes. The built environment in dense cities reduces their overall
impact on the environment. Rural residents need to drive more and a single-family
home uses more energy than an apartment or condominium. Thus the day-to-day
impacts of urban dwellers may be less than those of rural residents.24

The Local Sustainability Movement

Rather than wait for a national set of policies that might promote sustainability,
some communities have set out to develop programs and policies that would
lead to greater sustainability on the local or regional level.25 These local efforts
received a major boost after the United Nations Summit on the Environment in
Rio de Janeiro in 1992. An agreement that resulted from that meeting, adopted
by over 150 countries including the United States, called on local communities to
address sustainability in their own areas. The actual programs and policies that
localities were to adopt were left to each community to plan and implement.26

Many local sustainability organizations in the United States have been non-
profit, nongovernmental, voluntary organizations that consist of individuals and
organizations interested in sustainability, social justice, and environmental issues.
They tend to work on transportation, housing, open space, land use, and other
topics related to the built environment. Their methods include public education,
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advocacy, model projects, and other similar activities. One of the earliest and
most famous of these organizations is Sustainable Seattle, founded in 1991.27 It
works on sustainability issues in the Central Puget Sound area and its programs
include indicator projects, outlining how the community is doing in terms of sus-
tainability, the recognition of people and programs who are trying to increase the
sustainability of the region, and connecting data with policy initiatives. It serves
as a forum for those people and institutions in the region who are concerned
about long-term climate change and who are working toward a more just and
sustainable future.

Many cities and states have adopted policies with the explicit goal of promot-
ing sustainability.28 Sometimes these policies are an explicit and comprehensive
statement of the goals of a sustainable future, sometime these policies tend to
be focused on one or more main issues associated with sustainability, such as
global climate change.29 Some states, such as California, have adopted laws that
will promote decreased greenhouse gas emissions with the goal of increasing
that state’s sustainability. Many local governments, including Chicago, have
adopted a number of policies to modify their built environment with the goal of
promoting sustainability as well. These include improving the energy efficiency
of buildings, using fleets of alternative fuel vehicles, promoting green roofs (see
below), changing zoning and building codes, planting trees, and so forth.

The Role of Environmental Design in Sustainability

Creating sustainability may mean changing the built environment or modifying
the design of communities, but for many years standard development practices
had little regard for their long-term environmental effects. Until well after World
War II, many cities in the United States expanded without any consideration of
their environmental impact on the land around them. Wetlands were drained or
filled, forests cleared, and hillsides were graded without concern for the plant and
animal populations displaced or the ecosystems destroyed. For example, coastal
cities routinely filled in near-shore areas, producing new lands from Seattle’s
waterfront to the entire city of Miami Beach. In most of the United States, cities
allowed new subdivisions to spread across the landscape and new streets were
often added without accommodation to topography or local conditions.

This indifference to local environments began to change in the 1950s with the
work of Ian McHarg and others. McHarg and his associates put forth the theory
that humanity was part of local ecosystems, not outside of them. Therefore, how
humanity built and designed its cities could be improved if they acknowledged
the interrelationship of people and their natural environments. With the 1969
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publication of McHarg’s landmark book, Design with Nature, the concept of
environmental design moved into the mainstream of landscape architecture and
urban planning.30

Today, though there are many conflicts between developers who want to
maximize the return on their investment in property and environmentalists and
communities who value the special environmental attributes of a given parcel of
land, the idea that there are certain types of landscapes that should be preserved
has become widely accepted.31 In most communities, this can mean that wet-
lands are preserved, streets are aligned to reflect local topography, and special
environments are targeted for preservation in advance of development. These
measures do not always work. Sometimes it is difficult to get developers and
property owners to agree not to develop an area, or a local government may
lack the resources to pay to preserve a piece of land. In general, current standard
subdivision guidelines now incorporate many of the principles of environmental
design and call for developers to set aside critical habitats and minimize the
need for grading hillsides, cutting down trees, and other intensive modifications
of the natural environment. Though these are often overridden by the appeal
or regulatory process, at least these laws are in place.32 It has become more
difficult to legally destroy wetlands today, because, for example, federal and
state wetland protection laws now help shape development.33 In addition, as was
discussed in Chapter Eight, public water suppliers often attempt to buy land
for the development rights around critical water resources so that they are not
contaminated. As we will see in the programs described below, there are number
of ways in which sensitive areas are now protected.

Today, we have a deeper understanding of what may be the totality of
what constitutes environmentally sensitive design. It is more complex than many
realize.34 It includes preserving sensitive areas, enhancing biodiversity, designing
neighborhoods with a variety of housing types, promoting sustainable develop-
ment, and much more. 35

Greenbelts and Land Preservation

As was discussed in Chapter Three, a major goal of antisprawl advocates has
been to promote more compact metropolitan area forms. But the preservation
of farmland and sensitive environmental areas is more than just a matter of
protecting the health of people in metropolitan areas; there is a sustainability
impact as well.36 The goal is to modify the built environment at the metropolitan
level to reduce its environmental impacts. As neighborhoods spread out across
the landscape, sensitive environmental areas are threatened and the need for
car-based transportation systems increases. Some communities have looked at
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ways of curbing this expansion and trying to direct development into central
areas or those with access to transit.37 One of the most common programs is to
simply purchase land that is threatened by a particular development. Some cities
have gone a step further and have developed comprehensive programs to either
purchase land, acquire development rights, or otherwise limit development on
a broad area around a city so that further suburbanization is stopped.38 As
previously noted, Portland, Oregon, is famous for its very strict urban boundary
beyond which no development is permitted.39 San Jose, California, purchased
land or development rights in the hillsides and bayside surrounding its urban
core.40 Both cities have seemed to be successful in slowing or reversing the
amount of sprawl.

As we discussed in Chapter Three, these efforts have not been without
controversy. Critics suggest that these efforts hurt the poor because they limit the
availability of housing and thus cause housing prices to increase.41 The amenities
provided by open space are mostly on the edge of the metropolitan area and tend
to accrue to those wealthy enough to afford these communities, whereas those in
the inner city are potentially confronted by increased traffic and pollution. The
effects of greenbelts on housing prices has been studied extensively with some
studies suggesting that housing prices do increase and others suggesting that
they do not.

These programs can be hard to implement because they require extensive
financing and the political will to implement.42 Often, land preservation is
financed through property or parcel taxes which many find objectionable. But
without financial incentives, it can be difficult to persuade landowners not to
develop their properties. Other potential problems are that large-scale land
purchases can be expensive and government may lack the ability to protect
the land that has been purchased. Despite these issues, many of the other
programs and policies that have been used to promote healthier neighborhood
environments can also be used to shape urban form for sustainability, including
housing moratoriums, density bonuses, mixed-use development, transit-oriented
development, and smart growth. This demonstrates that there are potentially
multiple benefits rising from these types of programs.43

Green Roofs

The effort to improve sustainability does not have to take place on the global
or regional scale; it can also take place on a building-by-building basis. A major
problem that has been identified in the past several decades is the urban

heat island effect.44 In general, urban areas are warmer than the surrounding
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countryside because their large amounts of paved surfaces and big blocks of
buildings absorb and retain heat. Modern roofing technologies, particularly the
use of asphalt and black rubber roofs, are a particular problem because they
absorb a large amount of sunlight, slowly releasing it as heat, and thus are a
major contributor to higher urban ambient temperatures.45 Another problem is
the storm runoff from roofs. Impervious roofs increase the volume of storm water
and add to the problems associated with heavy rain events.

A solution to these problems is the green roof. These are roofs that are
planted with vegetation, the most famous of which is the rooftop garden on
Chicago’s City Hall. Green roofs can take many forms: they can be planted
with native vegetation adapted to maximize local climate conditions, or they
can be almost the equivalent of public parks, containing grass, trees, and heavily
manicured landscapes. The design and construction of green roofs is more than
a matter of simply hauling dirt up on the roof and planting trees. They must be
carefully designed so as to avoid structural or maintenance problems. A roof must
be assessed to determine if it can support the weight of soil, and the drainage of
the roof and the selection of plantings must be carefully considered.

The limitations of green roofs are both sociopolitical and technological.
Many jurisdictions do not require green roofs, so property owners do not think
to install them. Other building owners may fear there might be safety issues or
may be concerned that they could face special legal liabilities if rooftops become
heavily used or leak. Addressing these types of concerns may mean promoting
and publicizing model projects, adopting zoning changes or the modification of
building liability laws, or new programs that provide public funds for projects
that aim to retrofit existing roofs.46

Other problems can be technologically related. Many existing buildings have
been built with high pitched roofs that have little ability to support vegetation.
Others lack the structural ability to withstand the weight of soil, plantings, and
water that a green roof would require unless they are substantially rebuilt. Roofs
in arid parts of the United States may not be good candidates for green roofs
if these new plantings would require irrigation to support vegetation or would
present a fire hazard during dry spells.47

A simpler, but not as thorough alternative to green roofs, has been to require
that developers and property owners use light colors for their roofs.48 This can
mean painting a rubber roof or using a cover that will reflect, rather than absorb
sunlight. The goal is to prevent sunlight from being absorbed and converted into
heat. These programs often rely on simple changes in local building codes and
mostly apply to new construction or new roofs rather than requiring property
owners to retrofit existing roofs.
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Urban Greening

Another built environment program that some communities have used to pro-
mote sustainability has been urban regreening efforts. Recognizing that cities
are a landscape that offers both hard and soft surfaces, cities are looking at
their public and private spaces to find policies that can reduce their impacts
on the environment. Extensive street tree programs in the first half of the
twentieth century produced lush plantings along major thoroughfares and in
many residential areas. But a series of pest invasions and disease outbreaks,
including Dutch elm disease and the wooly algid that attacks hemlocks, along
with declining municipal budgets that have vastly curtailed city tree-planting
programs, resulted in many cities having lost a substantial part of their tree
canopy by the beginning of the twenty-first century. This tree loss can result
in reduced pedestrian activity, warmer temperatures, increased air pollution,
and a reduced capacity to absorb carbon dioxide. Trees can also reduce the
volume of rain water runoff, so deforested neighborhoods can lead to increased
risks of flooding. Residential property values may decline as well and there is
some concern that the loss of trees has been greater in poor neighborhoods and
communities of color.49

In response, many cities have announced programs to replant street trees
and other open areas. New York City has a goal of one million new trees and
Los Angeles has set a similar target.50 Programs of this scale require a substantial
commitment of time and money, in part because it will take many years for
these plantings to be completed and decades for them to reach their full scale of
impact. They require the cooperation of residents and businesses to maintain and
support plantings, the adoption of new programs that will help nurture trees,
and the long-term financing of tree planting and maintenance operations. Of
New York City’s one million trees, for example, approximately 220,000 will be
street trees, another 320,000 will be planted on public property, and 400,000 will
be on private property.

These programs differ from earlier tree-planting efforts in several important
ways. The toll of past epidemics, which was particularly noticeable on streets
that had been planted with a single species of tree, has prompted a rethinking of
how to select trees, with a new priority given to the planting of a variety of trees
so that all will not die if a new disease or pest strikes. Local species adapted to
local conditions are now prioritized over imported species that can become pests
or prove to be less adapted to local climate conditions. For example, cities once
planted Norway maples, but these have been found to create problems because
they are invasive and can aggressively crowd out other trees.51 Similarly, cities in
warmer climates once planted eucalyptus trees, but these have fallen out of favor
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because they can be major consumers of water or pose a fire danger during times
of drought. Local arborists, who have experience with such issues, have become
essential members of coalitions to support regreening.

There are still some unknowns regarding how to best manage a citywide
tree-planting program.52 For example, is it better to use resident labor to plant
trees because neighbors will then be more likely to protect and maintain the
trees? Or does all the time and money it would take to train volunteers, distribute
trees, and monitor planting techniques render city contractor plantings more
likely to thrive? It is hoped that these new programs will help suggest some
answers to these questions.

Cities have also come to realize that these programs are long-term efforts.53

It takes many years before the amount of carbon dioxide used in the growing,
transport, and planting of a tree is matched by the amount of carbon sequestered
in a tree’s overall biomass. Thus tree plantings today may not result in an overall
net reduction in carbon dioxide for decades.54 This should not deter these efforts,
however. Given the long-term benefit of tree planting, the benefits most likely far
exceed the cost.

Green Building Design

In the effort to promote sustainability, architects and designers have turned to
what is known as green building design to reduce the impacts of development
on the environment. The goal is to make a building contribute to sustainability
while still ensuring that occupants are satisfied with the building.55 In general,
there are several ways in which a building can have an impact on long-term
sustainability, and architects try to reduce the environmental impacts at each
stage in the development, construction, maintenance, and demolition of a
building.56

Green building design must begin during the development stage, when a
building site is selected, the intensity and range of uses outlined, and the buildings
are sited on a parcel. Many green buildings have been criticized because even
though they may maximize energy efficiency and minimize local environmental
impacts, their locations are so far from existing city services or so distant from
potential users that their regional or global environmental impacts far exceed
their local environmental benefits. If everyone must drive several miles or more
to a green building, is it really green?

It is very important to consider the environment impacts of the development
even before the building is occupied. During the building development phase,
materials to be used are specified and the procedures to be followed during the
construction process are detailed, all with the goal of reducing the effects of
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later phases. Designers often require that recycled building products or locally
produced materials be used in the construction. These plans often specify low-
impact processes and materials such as solvent-free adhesives. They have the goal
of reducing impacts on the environment during and after construction. They
may also call for more efficient heating and cooling systems, thicker insulation,
and higher efficiency lighting to reduce energy costs and use in the completed
building.57

To ensure long-term sustainability, green building designers work to reduce
the burden of maintenance. Often, it is a reduction of operating and maintenance
costs that offsets higher development and construction expenses which makes
green building economically feasible. Designers may include more windows,
which can allow for natural sunlight and ventilation, reducing energy costs. They
may seek to incorporate designs that reduce the requirement for problematic
maintenance procedures or reduce the need for solvents during maintenance
and cleaning. It may be necessary to train building maintenance staffs in how to
operate and maintain these unfamiliar processes and operations. Specialists in
building design and construction may be necessary as well.58

Finally, designers have looked at end-stage costs of demolishing a building
if and when it reaches the end of its useful life.59 These end-of-life costs are
more difficult to quantify. First of all, it is not clear what the useful life span of a
building is. Most buildings can be used for decades, if not indefinitely, if they are
well maintained and a regular schedule of capital improvements is adhered to.
Some housing in older cities is now centuries old with no sign of being in need
of demolition, for example. The other issue is how to discount for costs that will
take place far into the future. The value of a dollar saved decades from now is
less than the cost of a dollar spent today. Inflation will erode the value of a dollar
over time and it can be hard to quantify the loss of current purchasing power
for future savings. Still, designers have sought to make it so that buildings can be
more easily demolished if they need to be by reducing the amount of hazardous
materials or using materials that can be easily recycled.

Leadership in Energy and Environmental Design. Overall efforts to promote
green building and promote more sustainable built environments received a
substantial boost when the United States Green Building Council, a nonprofit
organization of builders and developers, established Leadership in Energy

and Environmental Design (LEED), a voluntary program of certification
for buildings that achieved certain standards, agreed upon in advance, regard-
ing design, construction, and energy efficiency. Its aim is to encourage the
establishment of best practices and the development of energy efficient and
environmentally friendly buildings and communities.
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The original LEED certification was for the new construction of office build-
ings, but it has since been extended to cover a wide variety of building types, such
as residences, schools, and so on, and even for entire neighborhoods.60 The initial
guidelines have been evaluated over time and the guidelines for any one category
are subject to periodic revision. There are varying levels of LEED certification:
silver, gold, and platinum, depending on the degree of efficiency the project
incorporates. Architects and planners can become certified in LEED operations.

A given LEED set of guidelines is a list of items that the developer of an
individual building can select from with each item having points attached to
it. To achieve LEED certification, a project must reach a minimum number
of points.61 These point systems are voluntary, but they must be certified by a
professional trained in how to monitor and assess compliance with LEED building
practices. The guidelines give points for the use of natural lighting, higher levels
of insulation, and more efficient heating and air conditioning, for example.
This allows builders to select which features they want to incorporate into their
development based on local conditions and costs. But these choices have been
criticized because in certain cases they may have allowed some builders to be
certified even though some of the LEED-approved features used are fairly
minimal. However the guidelines are evolving to take these concerns into account.

The LEED–Neighborhood certification was developed in part because the
initial LEED building guidelines ignored the context in which a building was
sited, allowing for the granting of LEED certification of a building that might
have high internal energy efficiency, but one whose occupants had to rely on
private automobiles for driving long distances to get to it. Although this may still
be an issue for individual buildings, the LEED neighborhood guidelines are an
attempt to address these concerns. LEED neighborhood guidelines address street
connectivity, access to public transit, storm water impact mitigation, and other
items that reflect a wide variety of sustainability and environmental issues. Other
items address social justice concerns, including, for example, points for providing
affordable housing.

LEED was developed to be a voluntary program, a certification process that
was to operate outside of government programs. But in the last decade, a number
of jurisdictions have decided to adopt LEED standards as part of their local
building codes, in a sense requiring new buildings to qualify for LEED standards,
even if they do not formally apply. Other jurisdictions have decided to give
bonuses in the form of allowing higher densities or reduced impact fees for
buildings that meet LEED certification.

A concern with LEED is that there is no requirement that the long-term
upkeep of the features that qualified for LEED certification be maintained. A
building could be constructed with high-efficiency lights, for example, but no
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one goes back to determine if the lighting has been maintained so that the
promised energy savings have been delivered.62 Again, LEED is an evolving
process.63

Xeriscaping

As discussed in Chapter Eight, outdoor water use can represent a significant por-
tion of residential water consumption, particularly in warmer areas with large lots
for single-family homes. Thus, modifying the built environment can reduce water
use. As aquifers are depleted and other sources of drinking water are overstressed,
some communities are adopting ordinances requiring that the use of water for
the irrigation of yards be reduced.64 Sometimes, these ordinances require reduc-
tions in the amount of land used for lawns. Other communities require that
native plants or other types of vegetation adapted to need less water be used for
landscaping. The use of these types of vegetation is known as xeriscaping.65

It can be quite jarring for those communities used to lush, green lawns to see
front yards planted with native grasses that may turn brown during the summer
months, or with cacti and succulents. Therefore, these ordinances should be
accompanied by extensive public education.66 Even voluntary attempts to adopt
xeriscaping can sometimes lead to conflicts. Some localities have ordinances
prohibiting xeriscaping and requiring lawns, some homeowner associations and
condominium associations have regulations mandating lawns; thus, persuading
individuals, homeowner associations, and local governments to change their
landscaping can be difficult. It is best to consult with local experts to determine
what types of vegetation will thrive under local conditions. In general, plants
native to an area, or that are native to areas with similar climates, work best.67

Global Climate Change and Greenhouse Gases

Given the evidence that the buildup of carbon dioxide in the atmosphere
produced by human activity is leading to increasing temperatures around the
globe, there is a grave need to address the problems associated with global
warming. The association between the built environment and energy use,
in building systems and in transportation, has led to a reexamination of the
sustainability impacts of communities and individual buildings. The resulting
actions are of two types: programs and policies to reduce greenhouse gas
emissions, and efforts to mitigate the impacts posed by global climate change.68

There are number of ways that global climate change may affect health.
Increasing temperatures may result in a greater number of heat-related deaths,
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increased vulnerability to other extreme weather events, new risks of vector-borne
diseases in places that had previously not seen them, amplified vulnerabilities in
global food supplies, and higher rates of cancer caused by higher temperatures
and greater volatilization of solvents and other chemicals.69 All these issues point
to why those concerned with public health should include global climate change
as part of their agenda and why urban planners who are concerned about health
should be working to mitigate the impacts of development decisions.70

FOCUS ON

Hybrid and Electric Cars

Given what we know about the health effects of cars powered by gasoline, it is no
surprise that many people are proposing that we use hybrids and electric cars as
alternatives to internal combustion engines. An important issue is whether these
cars would, in fact, provide environmental improvements and promote health.

Hybrid cars, those that use electric energy and recapture energy during
deceleration and braking, are much more energy efficient than conventional cars.
Despite the issues associated with their batteries, they most likely do have a
reduced impact on the environment. All-electric vehicles, assuming that they will
be powered by electricity generated by power plants, have an impact that is
dependent on the source of that electricity. Wind- and solar-generated electricity,
to the extent it powers the grid in the area where the car was charged, is
certainly more benign. Natural gas and renewable energy produces much of the
country’s electric power. Even coal-fired plants might be easier to make more
environmentally friendly as it is technically easier to clean up a single large source
(a power plant) than a multitude of small ones (cars).

But consider that the health impacts of cars are greater than their air pollution
contributions. Switching to electric cars would not change land use patterns,
contribute to an increase in physical activity, reduce accidents, or help slow the
growth of sprawl. Many of the issues outlined in this book would not be affected
by changing the power sources of private automobile.

Limiting Greenhouse Gas Emissions

As global temperatures increase, the need to develop programs and policies
to reduce the emissions of carbon dioxide, methane, and other greenhouse
gases increases as well. Again, sustainability advocates have looked to the built
environment for solutions. This has proved to be a challenge. There needs to
be action at the international, national, state, and local levels as well as changes
by individuals. But each of these has problems. For example, the main vehicle
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by which international agreements are reached is the treaty. The most famous
greenhouse gas treaty was the Kyoto Protocol which the United States never
signed. Furthermore, many signatories did not meet their obligations under the
protocol. Negotiations for a new treaty have been slow and it is not clear that
the United States and other countries will be willing to sign a treaty that will
significantly reduce their greenhouse gases at this time.71

On the national level, there are limits to what the federal government can
do.72 One of its greatest tools is its ability to set fuel efficiency standards for cars.
Given the large contribution of transportation to global warming, this is very
important: The U.S. EPA set higher fuel efficiency standards for cars in 2009. But
the relationship between fuel efficiency and total emissions is complex and greater
fuel efficiency can also lower the cost of driving per mile, potentially increasing
overall vehicle miles traveled and blunting the impacts on the environment. The
federal government could enact carbon taxes or some sort of charge on oil and
coal use, but it is not clear that the United States has the political will for this at this
time. It could create a cap-and-trade system similar to that for sulfur emissions
from power plants. This system sets up an overall amount of greenhouse gas
emissions, allocates these emissions across industries and companies, and allows
for the creation of a market through which the permits for these emissions
can be traded. The goal is to create an economic incentive for reductions in
emissions.73 But efforts to implement a cap-and-trade system for carbon dioxide
have stalled.

One of the greatest drivers of greenhouse gas emissions in the United
States results from local land use policies and other factors of the built environ-
ment that created the need for automobiles and promoted single-family houses.74

Together these lead to increased fossil fuel consumption for transportation,
heating, and air conditioning. But the federal government has no role in local
land-use policies beyond its funding of highways that have made suburban
sprawl possible. Traditionally, local land use is the responsibility of states that
have delegated this power to county and city governments.75 Changing land
use may well require concerted actions on the part of each of the 50 states in
this country that would then have to translate down to changes in land use by
thousands of local jurisdictions.

Planning for Global Climate Change

Rising temperatures pose a number of potential problems for the built envi-
ronment, such as an increase in extreme weather events (floods, hurricanes,
and heat waves), and rising sea levels that could potentially overwhelm coastal
cities and development.76 Planning for the infrastructure that can withstand
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floods and hurricanes is a costly and time-consuming endeavor (see Chapter
Six). Creating the political climate to address the impacts of global warming by
modifying local infrastructure is going to be difficult as well.77 Planning for heat
waves involves identifying those individuals who are at risk during these events
and planning for action in advance of an emergency (see Chapter Six).78

Protecting communities from rising sea levels is going to require complex
engineering and planning. Many major cities, including New York, Boston,
Miami, and of course, New Orleans, are especially vulnerable. Protecting these
cities will require expensive and large-scale infrastructure improvements as well
as finding the money to pay for these features.79 Many seaside resort communities
are in similar vulnerable positions and the cost of protecting people and property
in these areas will be even more difficult to meet.

Individual Efforts

Most of the efforts outlined above are actions that government or coalitions of
individuals can take to reduce the environmental impacts of contemporary life.
But there are also a number of additional actions that individuals can do to
reduce their impacts on the environment.80 From changing diets, to recycling,
to changing where households decide to live, individual decisions can have an
important impact on how people affect the environment and consume resources.
Providing a social framework that supports such individual efforts may be a role
for the built environment. Those actions that promote walking and alternatives
to cars, that create and nurture local sources of agriculture, that result in greater
energy efficiency for housing and residential construction might make it easier for
individuals to reduce their impact on the environment and perhaps contribute to
a more sustainable and just future.81

Summary

Sustainability, which can have different meanings depending on the context in
which it is used, is often defined as the ability of a community to meet the needs
of its residents over the long term without harming the environment or other
communities. One important consideration in sustainability is equity, or how
all people might fare in a sustainable community. There are a number of
measures of sustainability, including what is known as an ecological footprint.
Many of the features, programs, and policies designed to promote healthier built
environments have also been used to promote sustainability. These efforts have
been highlighted because of concerns with global climate change.
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Key Terms

Ecological footprint

Green roof

Leadership in Energy and Environmental Design (LEED)

Urban heat island

Discussion Questions

1. How would you define sustainability?
2. In what ways might sustainability promote equity? How might it make equity

less likely?
3. Define an ecological footprint.
4. Name some of the ways in which local communities might make themselves

more sustainable.
5. List some of the benefits of, and problems with, green roofs.
6. What is LEED?
7. Why should public health advocates be concerned about global climate

change?
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Accessibility. In transportation planning, the ability to reach desired desti-
nations including employment, schools, grocery stores, parks, family, and
friends, and other reasonable places a person may go as part of day-to-day life.

Anomie. An idea that refers to the psychological disconnect and distress that
happens to people who live in cities, particularly those moved there from rural
settings. It arises from a combination of the loss of longtime social connections
and the need to adjust behavior to meet the challenges posed by interactions
with strangers.

Aquifer. The water that is stored in an underground feature as well as the
feature itself.

Biological determinism. The idea that underlying biological factors such
as genetics, cellular processes, and organ systems are responsible for disease,
health, and behaviors.

Biophilia. The theory that human beings have an innate need to be in contact
with nature.

Brownfields. Older, often abandoned, buildings and parcels where contam-
ination from past successes or the fear of such contamination may inhibit
development.

Built environment. All the human-made features on the planet, generally
referring to stationary or fixed items. Also, the total sum of these features.

Collective efficacy. The belief that by working together as a group, people
can achieve their aims or protect themselves from threats.

Combined sewer overflow. A situation where sanitary and storm sewers
together discharge waste and storm water during periods of heavy rainfall.

Complete streets. The theory that a street should be designed so that it accom-
modates the needs of all transportation mode users including pedestrians,
bicyclists, and public transportation riders as well as people in cars.
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Community-based participatory research. A type of research that works
to involve communities in research programs, including study design, data
analysis, interpretation, and communication of results. This research should
be for communities, not simply about them.

Community-supported agriculture. Programs that link consumers to local
farmers so that the farmers have a guaranteed income stream and consumers
have a guaranteed source of fresh produce.

Concentrated poverty. An area that has high rates of poverty. It also refers to
the potential problem that people in these neighborhoods have little contact
with those who are not poor.

Congestion charges. A program implemented in London and other cities that
charges tolls on cars entering certain zone at certain times in order to reduce
traffic or raise funds for transportation improvements.

Conventional development. The predominant pattern of development in
the United States after World War II that prioritizes transportation by auto-
mobiles, emphasizes single-family homes, prefers large lot zoning, widely
separates different land uses, and often features dendritic street designs.

Cost-benefit analysis. A policy tool that seeks to determine whether the
overall costs associated with a policy or program are greater than the overall
benefits.

Criteria air pollutants. Certain problematic pollutants in outdoor air for
which the EPA has established standards of concentration. Criteria air pol-
lutants include carbon monoxide, oxides of nitrogen, sulfur dioxide, ozone,
particulates, volatile organic compounds, and lead.

Culture of poverty. The theory that there is an established culture among
people who are poor and that poverty is transmitted across generations
because of ingrained behaviors that keep impoverished people from improv-
ing their economic status.

Cumulative risk. All the environmental and social risks in a community or
experienced by individual that collectively create threats to health.

Defensible space. Outdoor and interior areas that are given over to the
control of individual persons or units so that they feel responsible for their
care and upkeep. The goal is to reduce crime and vandalism.

Demand management. Transportation tools that aim to reduce the number
of cars on the road, particularly during times of heavy traffic.

Disproportionate burden. The environmental doctrine that certain people
and communities have more than their fair share of environmental problems
and fewer amenities.
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Ecological footprint. A way of measuring an individual’s or community’s
level of environmental impacts that quantifies all the various impacts using a
standard metric, such as barrels of oil or hectares of land.

Environmental determinism. The idea that forces outside the individual,
including factors in the social and built environment, influence health and
behavior.

Environmental Impact Assessment (EIA). A process, often legally man-
dated, that sets forth a procedure for collecting and assessing the environmental
results of a policy or development decision. Usually these results are restricted
to closely parallel existing environmental law.

Environmental justice. This term refers to both the idea that everyone has
the right to a healthy environment and the fact that environmental burdens
and amenities are more likely to be in some types of communities rather
than others, often because of the racial or economic makeup of those at a
disadvantage.

Equity. A concept that refers to the equal right of all people to live healthy,
fulfilled lives.

Food desert. Refers to the fact that certain places, particularly those in low
income urban and rural areas, do not have any way for the residents in these
communities to put together a healthy meal. They may lack supermarkets and
other sources of produce and nutritious food.

Food insecurity. The situation in which households cannot always afford
to buy food for all the members in the household. The problem may be
long-term, periodic, or occasional.

Food miles. A metric designed to identify how far food travels from source to
consumer.

Form-based codes. Building codes that aim to shape development by empha-
sizing desired results rather than by prescribing detailed parameters for each
type of development.

Garden cities. First proposed by Ebenezer Howard and associates, these were
planned suburban developments that focused on providing healthy housing,
jobs, and access to other parts of the metropolitan area.

Gentrification. A process by which higher-income and often nonminority
households displace residents who are more likely to have low incomes and/or
be of a minority race or ethnicity.

Geographic information systems (GIS). A computer-based type of soft-
ware program that combines data with geographic information and allows for
the simultaneous connection, display, and analysis of these two types of data.
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Graywater. Water that is the result of recycled or reused processes.
Green roof. A building feature that usually includes plantings or other envi-

ronmentally benign attributes designed to reduce runoff or absorption and
re-radiation of solar heat.

Greenbelts. Areas around a neighborhood, city, or metropolitan area that are
purposely left undeveloped or used only as parks, open space, agriculture, and
similar types of non-built-up activities. They aim to create a boundary around
a city and reduce sprawl.

Health. More than just the absence of disease, health refers to the ability of an
individual to live as well as he or she can across his or her life span.

Health beliefs. The ideas that an individual or community may hold about
health or what causes good or poor health (for example, the belief that smoking
will cause cancer).

Health impact assessment (HIA). A usually voluntary process that allows
for a community or policymakers to systematically collect information on and
assess the potential health, social, and other impacts of a project, program, or
policy.

Integrated pest management (IPM). An alternative to heavily using pes-
ticides, IPM seeks to involve residents and building managers in preventing
pest infestations, using pesticides as only a last resort, and using safer pesticide
application processes if necessary.

Intermodal Surface Transportation Efficiency Act (ISTEA). Passed in
1991, this federal law changed transportation planning and funding so that
alternatives to cars, including bike trails, pedestrian infrastructure, and other
features, were allowed and encouraged.

Leadership in Energy and Environmental Design (LEED). A program
of the Green Building Council, LEED aims to produce more environmen-
tally friendly building and neighborhood designs by promoting voluntary
compliance by developers and others.

Liquefaction. The problem that occurs during earthquakes when certain soils
become saturated by ground movement and lose their ability to support
infrastructure and buildings above them.

Locavorism. The idea that food is best produced and consumed locally.
Miasma theory. The belief that bad smells and noxious odors cause disease.
Mobility. The transportation concept that stresses the need for travel itself

rather than the goals that produced that trip.
Model tenement movement. A nineteenth-century progressive movement

that thought that by creating special apartment buildings, it could demonstrate
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that developers could make a profit on providing quality housing for the
poor and that the poor could have their health improved by living in these
units.

Modernism. A twentieth-century design and architecture movement that
sought to connect health and social goals to building and product design. Its
architectural style emphasized access to sunlight and ventilation and strongly
discouraged ornamentation.

Multilevel modeling. A set of statistical methods that recognizes that because
standard analysis relies on subjects being independent from each other, other
means of analyzing groups of subjects are necessary. The classic example
would be a study of education policy that considers students grouped in
classrooms, grouped in schools.

New urbanism. A late-twentieth-century architecture and planning movement
that sought to reject conventional development and emphasize traditional
small-town and urban neighborhood idioms. It often features small streets,
prioritizes pedestrian movement, and encourages mixed uses.

Nonpoint pollution sources. Small-scale pollution sources that include septic
systems, individual households, or other hard-to-identify and individually
potentially benign sources of pollution that collectively can have important
effects on water or air quality.

Ozonation. A water treatment process that involves introducing ozone into
water to kill microorganisms.

Physical environment. The traditional chemical and biological agents that
affect health, including water and air pollutants, radiation hazards, and other
similar factors and features.

Planned unit development. A type of development that allows for a project
to be considered as a whole rather than having each component of the project
subject to the code as if it were independently built. This can lead to clustering
of open space, semidetached homes, or other features that conventional
zoning does not allow.

Race. An often-changing social construct that identifies an individual as a mem-
ber of a particular group.

Rural health advantage. The idea, reflective of health conditions for much of
the nineteenth century, that people in rural areas living longer and were less
likely to suffer from diseases. This advantage disappeared in most developed
countries by the mid-twentieth century.

Self-efficacy. The belief an individual has that he or she can protect or main-
tain his or her health or reach identified personal goals.
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Shrinking city movement. An international phenomena that recognizes that
the decline of certain urban areas is inevitable and that planning should
be undertaken to meet the physical, social, and built environmental conse-
quences of population loss and economic decline.

Sick building syndrome. A collection of illnesses that may affect the inhabi-
tants and users of a building in varying degrees that may include respiratory,
immune, or other symptoms. The illnesses are thought to be caused by
contaminants in indoor air.

Smart growth. A set of planning goals that emphasize inner-city develop-
ment, brownfields’ reuse, transit, increasing density rather than peripheral,
conventional development.

Social capital. The degree to which members of a group know, trust, and can
rely on each other.

Social environment. Factors such as income, race, gender roles, customs, and
so forth that provide the context in which human beings live.

Social norms. Formal and informal ways of acting that provide guidance for
behavior.

Spatial mismatch. The problem that although much of the job growth in the
past fifty years in the United States has been in peripheral areas far from the
inner city, low-income areas in the city have the highest unemployment.

Storm surge. The degree to which a hurricane creates a bulge of high water
that can inundate low-lying coastal areas or tributaries.

Sustainability. The ability of an area or society to support itself without com-
promising current or future environments.

Traffic calming. A set of design features that are intended to force or encour-
age cars to slow down and recognize the rights and needs of pedestrians and
bicyclists.

Transit-oriented development. Development that tries to encourage higher
intensity of uses around transit facilities by promoting walking, permitting
higher densities, and so on.

Urban heat island. The situation that develops from buildings and paved
areas being more likely to absorb heat than undeveloped land or open water.
This results in higher temperatures in urban cores.

Urban sprawl. An overall metropolitan or neighborhood form that is dispersed,
car centered, low density, and often highly focused on peripheries.

Weathering. The health concept that certain people, because of their past
experience, diseases, or health risks, age and become more vulnerable to
illness sooner than others.
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Xeriscaping. Landscaping that uses native vegetation or other plantings that
require less water or are adapted to arid climates.

Zoning. A legal process that assigns properties specific classifications, each with
its own set of allowable land uses, permissible densities, required setbacks,
parking requirements, and so forth.
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