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Preface

This book was written out of a sense of dismay at witnessing one of
the most destructive contradictions of our times, that between
society and nature. This conflict between elementary human and
biophysical (biological, chemical and ecological) conditions is
plainly evident in large, post-modern cities. It is sufficient to walk
the streets of any thriving large city in the developed world to per-
ceive the vibrancy of past and current achievements. In particular,
wealthy cities today are well known for such things as their luxuri-
ous buildings, affluent homes and gardens, well-stocked, concrete
superstore malls, particular historical and cultural landmarks, and
multi-layered busy motorways. The simple act of breathing in this
city we all know and love may also trigger something different, the
recognition of an undefined unpleasant smell of dust and smog, or,
at worst, an uncomfortable choking sensation. These cities stand
encapsulated within enormous thick sheaths of brownish air. Such
atmospheric conditions can be distinguished today by viewing cities
from a distance or from the air. 

Air pollution may well be accounted one of the oldest manifesta-
tions of the contradiction between nature and society. It became
commonplace during the Industrial Revolution (Brimblecombe,
1988). Usual sources of emissions are, for example, burning coal,
metal smelting, power stations, cement works, oil refineries, manu-
facturing plants, and motor vehicles (Clapp, 1994). Rather than con-
sidering the quality of the urban air as an already heavily addressed
issue of the past – that is, frequently talked about, thoroughly
researched, and subjected to policy – it is treated in this book as a
real enigma of contemporary politics. Despite improvements in air
quality since the 1940s and 1950s, significant issues have failed to
be resolved. These are how best to explain the presence of pollution,
how to control its increasing levels, and how to reverse the overall
persistent trends that have dominated recent decades. This preoccu-
pation arises from both the ecological, as seen above for the thriving
city, and human effects of air pollution. Urban pollution has con-
tinued to pose health risks for the inhabitants, as did pea-souper
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fogs in the past. Yet, we have indeed advanced. Today, remarkable
urban air pollution in cities may occur not only in winter, as was
the case during the big fogs in the 1950s. For example, severe cases
of air pollution, and subsequent death, have occurred during the
summer seasons of 1988 in the US, and 1991 and 1994 in the UK. 

Two related developments have taken place which have, perhaps
inadvertently, displaced the issue of air pollution, and the related
consequences of ill health, from the sociological, political and eco-
nomic arena to the individualistic and purely scientific sphere. We
now know that after changes made to the air control legislation in
the UK and the US affecting domestic and industrial sources of
emissions, urban air pollution had become so low in the 1960s that
it was wrongly believed that it could no longer perceptibly influence
mortality or morbidity in the population. None the less, it was later
found that continuing low-level pollution could not be discounted
as the cause of much ill health (Brunekreef, 1997). This major dis-
placement of the issue of pollution was possible because transforma-
tions were also occurring at another level. A change in the
economic atmosphere of cities was taking place. This change
reflected rapid urban growth, increasing industrial activity and the
globalization of national and international economies taking off
during the 1960s and 1970s. In fact, environmental degradation and
its impacts on humans had accelerated dramatically in the US and
in Europe in particular, so that by the 1980s, to think of air contam-
ination as solely a minor urban problem would have been
grotesque. In the natural sciences, studies started to abound that
linked air pollution with ill health. The 1990s marked the re-emer-
gence of acute air pollution in large and economically developed
cities, generated by the continuous growth of industry, commercial
and financial activity, urbanization, and spiralling levels of energy
consumption.

It is argued that any concern and dislike for growth-related pollu-
tion has been, in reality, diminished and even buried under the
objectives of embracing any chance to enhance cities’ and residents’
material standards of consumption, and improve cities’ interna-
tional competitiveness. Lack of accountability has thus become
endemic, most conspicuously among politicians, entrepreneurs,
industrialists and the public at large. The repercussion of individual
residents’ careless attitude towards the environment is none the less
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different from an institutionalized environmental negligence that
has at times systematically failed to protect the urban environment.
The situation of evident prosperity and remarkable pollution
sharing the same urban space is evidence of overlooked social
processes beyond the natural ones. It remains difficult, however, to
assert the ways by which social institutions that create wealth and
health improvement have also been significant players in the gener-
ation of modern contamination and ill health. To deal with these
issues, this book refers to theoretical debates on economic growth
and environmental degradation, and on co-evolution of technology,
science and environment (Norgaard, 1997). It draws on historical
information, monitored data and other empirical information, and
significantly, on the perceptions of city inhabitants. 

Without wishing to minimize the importance of economic devel-
opment to societies in the general sense, the argument of this book
is about some of the political and economic parameters under
which degradation occurs. The principal focus is the concrete bio-
physical consequences of the way the environment is socially
affected. Increasingly, these effects have been interpreted either as
global or local in reach. The links between the two geographical
levels of reference have been less recognized, an omission which is
significant for understanding the unreversed presence of air pollu-
tion in major cities. On the one hand, a perspective that connects
events of localized contamination to global activities has been rarely
sought (cf. Vigar, 2000). On the other, that global economic processes
take place, in great measure, in localities has often been forgotten. To
explain the reality of the contradiction between the workings of
nature and those of current society, as manifested in the local aspect
of urban air quality, it was essential to consider a geographical and
economic convergence. In large cities, the social, political and
economic uniqueness of local places becomes as important as the
powerful globalization and growth trends that dominate them.

The second part of the book (Chapters 4–8) brings together
descriptions, analyses and discussions of growth and pollution in
one city with theoretical conceptions formulated in the first part.
The book’s structure follows directly from this rationale. Chapter 1
offers an introduction to the magnitude of the problem of air pollu-
tion and ill health in world cities, discusses the nature of the con-
tradictions raised and explains the significance of the notion of a
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second contradiction between society and nature. It introduces
sociological and philosophical writing about the role of positivist
and realist methods of research and the problems encountered by
reductionist thinking. It also outlines the evidence for globalization
and the presence of constant air contamination found in world
cities, stressing the reality of the problem in spite of a measurable
reduction in the levels of contamination in comparison with those
that hit cities in the 1950s.

Chapter 2 undertakes a systematic review of the literature that has
dealt with the subject. It emphasizes the fact that disciplinary frag-
mentation has dominated explanations. The chapter examines
studies in the natural sciences, the sociology of health, and social
and medical geography, garnering useful concepts and crucial infor-
mation from them. It concludes that an interdisciplinary approach
is imperative and that a separation of the fields of interest can be
crucial, but only for initiating analysis. It argues against mostly
unhelpful dualist and reductionist assumptions while stressing the
fact that physical and social realities are continually amenable to
mutual influence. A number of basic misconceptions are high-
lighted which reveal the inherent weakness of mainstream thought.
It is concluded that a necessary explanation must also consider the
structures of society. The next chapter discusses this dimension.

Chapter 3 outlines the main politics of environmentalist theories
that have criticized economic growth for its resultant ecological
degradation. It suggests a classification of these theories according
to those factors that are claimed to have caused sustained environ-
mental degradation. To develop an appropriate explanation of air
pollution and ill health in large, ‘world/globe cities’, it draws on
ecological economics and materialist ecological thought, and on a
critical interpretation of globalization. The chapter presents a fresh
political and economic approach to contemporary physical environ-
mental conditions and develops an interdisciplinary methodological
strategy to address the issue of air pollution in cities. 

The theoretical problem of persistent urban pollution and eco-
nomic growth in the real geographical and historical contexts of a
case study is set out in Chapter 4. It discusses changes associated
with economic development in the Houston region, the globaliza-
tion of the oil industry, the making of a world city, and its trans-
formation into the world energy capital. These components have
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brought considerable wealth to the area while also creating environ-
mental degradation. The chapter raises the subject of the contradic-
tions between economic and urban affluence and the deterioration
of nature, and between global competitiveness and local poverty. It
compares existing urban landscapes of progress, abundance and
glamour with the look and smells of current pollution and urban
dereliction. Houston is shown as an epitome of contrasts where
wealth and misery stand side by side. Finally, it describes how
present local environmental problems, historical developments and
the current impact of world economic forces interact with regional
growth.

Chapter 5 turns to the issue of air pollution in recent times, exam-
ining in greater detail how a place like Houston ranks today among
the most polluted cities in the US. It focuses on pollutants, measures
of monitored contaminants and the failure to attain the national
health safety limits. It also assesses the reports of local contamina-
tion by residents in two geographical areas of the city. This chapter
indicates the severity of the problem of air pollution in a world city
from the two complementary perspectives of lay opinion and
scientific expertise. Together with patterns of spatialized risk, it
uncovers notably high levels of reported ill health among children
and reveals that the extent and type of ill-health symptoms follow a
geographical pattern. Further analysis of the book’s original data-
base complements the arguments of the next chapters. 

Moving on, Chapter 6 looks into whether the remarkable clusters
of ill health found in Houston were in any way affected by US
health provision. It presents a brief introduction to the US medical
care delivery system and the social exclusion that it implies. The
chapter exposes the relatively poor achievement levels of public
health and the causes of mortality in one of the wealthiest US cities,
presenting a detailed socioeconomic analysis of residents’ reports of
ill health among children. It concludes with a discussion of the
importance of conditions of poverty as a trigger for ill health and
stresses this well-known aspect of the unequal system of societal
organization. This factor alone, however, cannot explain the high
incidence of ill health also found in high-income homes. This issue
is further analysed through spatial indicators of environmental
pollution.
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In Chapter 7 the analysis is taken further, into the regulatory
fields of industrial emissions. It highlights a number of important
flaws in a set of regulations that have promoted a partial betrayal of
the declared aims to protect the environment and health. It presents
solid evidence for the argument of a persistent trend of pollution
due to institutional weakness which, importantly, is rooted in both
the economic structure and our configuration of knowledge. Local
interests and international producers have forcefully defended
restricted government control. The modifying role of household
spatial location in relation to sources of industrial air pollution is
assessed throughout the chapter while the risk of industrial acci-
dents and severe environmental, and hence health, consequences is
highlighted. It underscores the social character of a geographical
association between exposure to pollutants and increased risks and
stresses the importance of more appropriate regulation to control
industrial emissions.

Chapter 8 brings together the themes and issues developed in the
book. It discusses several of the lessons that can be learnt from the
process of analysing the topic from a political-economy perspective,
using an interdisciplinary approach and also a participatory strat-
egy. It identifies the responsibility of social institutions against that
of individuals alone to protect the environment and public health.
Local and global risk phenomena, and the need to overcome wilful
amnesia about previous developments is underlined. The chapter
focuses on recent agreements between the US government and the
US EPA, and powerful oil multinationals to reduce emissions as a
start towards benefiting the local residents, and eventually, the
global environment.
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1
Introduction

The most alarming of all man’s assaults upon the environment is
the contamination of air, earth, rivers, and sea with dangerous
and even lethal materials. This pollution is for the most part
irrecoverable; the chain of evil it initiates not only in the world
that must support life but in living tissues is for the most part
irreversible.

(Carson, 1962, p. 6).

A shocking feature of modern and post-modern cities is that visible
economic growth and material prosperity take place irrespective of a
simultaneous contamination of the urban environment. The situa-
tion appears the more inexplicable if one considers that the well-
chronicled human tragedies of the 1950s left no doubt about the
potential of urban air pollution to cause illness, even death. As a
result of these severe episodes of pollution, stricter control strategies
were implemented from then on. The quality of the air was widely
considered to have improved, based on the monitoring systems in
place and regulatory measures that were generally regarded as
successful in limiting pollution’s effects on human health. However,
despite visible reductions in sulphuric contamination and particles,
air pollution has remained for the last half-century a familiar feature
of contemporary major cities. At the core of this book is the belief
that much of current urban environmental degradation has been
underpinned by a long-lasting trend of uncontrolled economic
affluence for some, which results in urban pollution and ill health
for many more. The book argues that this situation points to a
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contradiction between the institution of economic growth in the
developed Western world and the natural environment that sustains
it. Ill health represents a human parameter of such contradiction. 

Health and the urban environment

The study of health and the environment has been based on compe-
tent scientific research spanning approximately the last twenty years
and creating by now a solid body of epidemiological literature. It
firmly connects man-made pollutants to changes in human func-
tions (see, for example, Dockery, et al., 1993; Katsouyani et al., 1993;
Kinney et al., 1996; Lueunberg et al., 2000; Romieu et al., 1990).
Current knowledge on health and pollution, originating in numer-
ous investigations in the natural sciences, is reviewed in Chapter 2.
Air pollution has been associated with the impairment of health,
particularly in children, the old and the vulnerable. It has also been
recognized as a main cause of deterioration of building material and
lack of cities’ sunlight. Urban living has been singled out as a main
cause of the high prevalence of asthma worldwide, particularly
among children. Paradoxically, the US, a nation with very high
personal income, stands as one of the countries with the highest
incidence (Aligne et al., 2000). And, importantly, further epidemio-
logical data show unequivocally that asthma is exacerbated during
episodes of air pollution (for example, Ghazi, 1992; Lean, 1994a,
1995; Schoon, 1994a, 1994b). Other studies show an association
between increased daily mortality and particle air pollution, for
example in Philadelphia, St Louis, Stebenhuille in Ohio and in 
São Paulo, Brazil (Dockery et al., 1993; Samet et al., 1995; Schwartz
and Marcus, 1990; Sunnucks and Osorio, 1992). In the last two
cities, the highest mortality rates correlated with the highest annual
concentrations of industrial and other sources of air pollution.
Further, one of the highest rates of cancer mortality in the US was
registered in the 1970s for Baltimore, Maryland, a highly industrial-
ized city (Radford, 1976). Furthermore, pollutants such as sulphur
dioxide, airborne allergens, and atmospheric ozone are found in
major cities like Athens, Los Angeles, Mexico City, Paris, London
and Tokyo. Their presence correlates with symptoms exemplified
by, for example, increased emergency patient visits to hospitals, a
rise in asthma attacks, more frequent episodes of cardiovascular
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disease and general respiratory symptoms and, finally, by excess
mortality from respiratory problems.

The link between exposure to air pollution and ensuing ill health
was not discovered only in the last decades of frenetic urbanization
and economic growth. In fact, the phenomenon had already been
acknowledged, and also briefly investigated, during the nineteenth
century, particularly as a reaction to industrial processes (see
International Labor Office, 1927; Kapp, 1950; Spence et al., 1954). It
was only in the last decades of the twentieth century, however, that
scientists and policy-makers focused more tenaciously on the con-
sequences of escalating disarrangement in ecological and human
functions due to industrial and traffic toxic emissions (Chapter 2).
Despite a considerable body of epidemiological studies, regulatory
change and technological advance, air pollution in cities has per-
sisted as an urban problem. Its simple presence is pointing towards a
grotesque misjudgment. In different ways, and with varying degrees
of responsibility, most politicians, scientists, industrialists, and the
members of the public alike have avoided looking at current urban
pollution as a complicated biophysical condition with social roots.
Scientific evidence attesting chronic and also fatal health con-
sequences of air pollution in past and recent years has only encour-
aged a limited success in rectifying the attribution of the problem to
include social roots. The role of the lay population in this oversight
has been important. Air pollution has been interpreted as endemic
and unavoidable, a part of progress, and a reasonable externality
that society must endure in exchange for the benefits of economic
growth. For many, however, accepting air pollution today in their
own residential areas has become a less attractive proposition (see
Chapter 5).

There have been great smog disasters in the past, which testify to
the extremely adverse consequences of air pollution. Memorable
episodes took place in the Meuse Valley, Belgium in 1930; and in
Donora, Pennsylvania, in the US in 1948. In the UK, episodes
occurred during the London Big Smoke, in 1952; in 1873, it 
was estimated that there were 700 more deaths than normally
expected in London at that time of year, and in 1892, an estimated
1000 more deaths (Brimblecombe, 1988). Disregard for the natural
environment has been constant over time. It was not until the
above-mentioned extreme air pollution episodes struck large cities
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in the 1950s that the UK and US governments considered the
evidence of such devastating health effects of air pollution for
regulating toxic emissions. In the decades after the Big Smoke, inci-
dences of extremely hazardous air pollution have decreased con-
siderably in American and European cities. However, sources of
toxic emission have multiplied exponentially and, in numerous
cities, the levels of a different type of contaminant have risen
dramatically. In the 1970s, American and European legislators
considerably tightened controls on air pollution from the so-called
‘stationary’ sources of homes, commerce and industry. Unquestion-
ably, this has led to improvements in many aspects of urban air
quality. However, such improvements, arising as they do from the
overall decline in domestic and industrial emissions, have been
offset to a large extent by remarkable industrialization, emissions
from widespread usage of motor vehicles, and the expansion of
cities (Middleton, 1999; Parliamentary Office of Science and
Technology, 1994; UNEP and WHO, 1992).

By the 1960s and 1970s, after changes made to the air control
legislation, it was mistakenly thought that ambient concentrations
of air pollution no longer had any discernible influence on health in
the population. None the less, a series of studies has shown that even
at low concentrations, pollutants were still associated with day-to-
day changes in concentrations of air pollution that affected health.
Indeed, a strong correlation between the number of deaths and the
presence of high levels of total suspended particles (TSP) and sulphur
dioxide (Schwartz and Marcus, 1990) was uncovered during the
London winters of 1958–72. Significantly, the strength of the correla-
tion remains despite the fact that absolute levels of mortality and air
pollution were lower than in the winters of earlier years. In cities
with high levels of air pollution, mortality rates seem to be higher
than in less polluted cities (Lawrence, 1993; US EPA, 1990a).

Both successes and failures to reduce air pollution have occurred.
Yet on balance the increasing trends have not yet been reversed.
Today, the high incidence of respiratory and other diseases originat-
ing from exposure to levels lower than extreme, in addition to the
reasons for fewer excess deaths, calls for a thorough approach to 
the association between current pollution and ill health. The
reappearance in recent years of pollution episodes in big cities
potently indicates that, over almost half a century, political and
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economic agendas have displaced the need and responsibility to
protect the urban environment, and, hence, human health. 

The atmospheric conditions in London in December 1991 closely
resembled those of the winter days of the London Fog; and in 1994,
polluted air almost choked Britain. During the first episode, pollu-
tion from car exhausts, combined with freezing temperatures pro-
duced smog that exceeded the levels of many of the world’s dirtiest
cities (Palmer and Ballantyne, 1991). In those days, the government
urged motorists to stop driving as winter air pollution reached the
highest levels since records began in 1976 (Brown, 1991). The UK
Department of the Environment announced that the health risks
from high levels of nitrogen and sulphur dioxide would make it
dangerous for asthmatics, bronchitics, the elderly and babies to go
outdoors until the following day (Lonsdale and Lockhart, 1991).
Following the other pollution episode in July 1994, the biggest
asthma outbreak ever registered anywhere in the world until 
then occurred over much of England (Lean, 1994c). An estimated
160 excess deaths were registered, while hundreds more people
experienced breathing difficulties (Connor, 1994; Lean, 1994b). The
scale of the outbreak almost certainly meant pollution was a factor
(Hall, 1994), since this happened as Britain was enduring the dirtiest
air summer recorded in that decade (Lean, 1994a). Unusual climate
conditions were discounted as a possible cause of such episodes
because there had been plenty of thunderstorms in the past but
none had led to such episodes (Lean, 1994b; National Asthma
Campaign, 1994). It was the high pollution levels in the previous
weeks that had sensitized people’s lungs (British Lung Foundation,
1994, in Lean, 1994c). The recurrence in the 1990s of remarkably
high levels of air pollution in one of today’s leading financial and
business global cities, London, strongly suggests that historical
memory of past episodes is now a political necessity in order to
reverse current urban air pollution.

It is apparent that neither environmental legislation nor higher
levels of personal and national income in the US and advanced
European countries have guaranteed a cleaner environment for all
citizens. Yet few studies are available on the links between environ-
mental degradation and ill health on the one hand, and on the
other, between the political and economic structures, which, over
time, have enabled air pollution to remain a perpetual feature of
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contemporary cities. In summary, the study of health and the
environment has an extensive and venerable career involving a
number of disciplines, among which the social and political sciences
have been the most notable for their absence. Hence, rethinking
urban pollution in world cities and relating it to the emergence of
regional industrialization, weak regulatory instruments and the
economic direction of uncontrolled growth becomes a prerequisite
for understanding the current presence of local air pollution and the
failure to reverse the existing trend.

Growth, globalization and world cities

Since Carson’s (1962) resonating condemnations, there has been a
series of influential publications that have highlighted tension
between economic growth and the environment (see, for example,
Bartelmus, 1986; Jacobs, 1994; Meadows et al., 1972; Pearce et al.,
1989; Pearce, 1991; Watts, 1983; WCED, 1987). While one strand
within this literature has focused on resource depletion (Blaikie,
1985; Hecht and Cockburn, 1989; Prestt, 1970), the other has con-
centrated on the contamination of nature (Bertell, 1985; Blowers,
1989; Blowers and Lowry, 1987; EMEP, 1997; ENDS, 1994b; Ives,
1985; World Resources Institute, 1994). This book belongs into the
second strand and it aims to develop a social and political explana-
tion of the persistent problem of air pollution in major cities, and its
main repercussions on health. It applies a political-economy
perspective that connects transformations in the natural environ-
ment and in health to the institution of economic growth and the
latest neo-liberal process of globalization. 

The connection between economic growth and environmental
degradation has been an issue for critical debate since the 1960s.
Influential theories, from the limits to growth approach to the latest
developments in ecological modernization, are discussed in the first
part of Chapter 3. Illuminating insights for an understanding of the
complexity of the topic are found in writings by authors in radical
sociology and ecological economics. Foremost, we draw on Herman
Daly’s advocacy for a steady-state economics as an antidote to
“growthmania” (Redclift, 1996). Daly (1992) writes:

The economy grows in biophysical scale, but the ecosystem does
not. Therefore, as the economy grows, it becomes larger in
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relation to the ecosystem. Standard economics does not ask how
large the economy should be relative to the ecosystem.

(p. 180)

Our composite view can be illustrated by noting that ‘sustainability
as a desirable objective has served to obscure the contradictions that
development implies for the environment’ (Redclift, 1987, p. 2). The
co-evolutionary theory proposed by Richard Norgaard offers a useful
framework for the links between biophysical and social transforma-
tions. Co-evolution in biology assumes ecosystemic relations
between the larger process of modernization, specifically, techno-
logical change and globalization, and the predicted, but also unfore-
seen, environmental consequences (Norgaard, 1985, 1997). This
book takes into consideration the process of globalization because,
in the last decades, it underpins many of the local biophysical alter-
ations in major cities and governments’ political postures. Keeping
clean air and healthy environments has been particularly difficult
under conditions of economic growth and globalization. These
insights are discussed in the second part of Chapter 3.

The way we live today, the paths used to relate to nature, the type
of commodities produced, the features of international trade, and,
importantly, the quality of the air we breathe, have gone through
some significant modifications. Rather than being the result of iso-
lated events of either local or nationally promoted economic policy,
these changes portray a link between the previously existing institu-
tion of economic growth and the global reorganization of the
national and international economy. As part of globalization, reorga-
nization by firms took place during the 1960s and 1970s, and
acquired strength in the 1980s and 1990s, and has been accompa-
nied by legislative support of neo-liberal policies such as the deregu-
lation of national markets. For a definition, according to the
Organization for Economic Co-operation and Development (OECD,
1997), globalization can be thought of as a process in which econ-
omic markets, technologies and communication patterns gradually
exhibit more global characteristics and fewer ‘national’ or ‘local’
ones (p. 19). This elucidation seems sufficient, but only for the task
of describing how globalization appears, rather than why it takes
place. Globalization has arisen as a powerful, and abrupt, strategy to
improve growth-related profit. It has originated in a series of econ-
omic and political crises marking the end of the post-war boom of
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the 1960s and following the oil crisis of the 1970s. The increasing
internationalization of finance and the economic relations of pro-
duction and the deregulation of trade best illustrate the process of
globalization. As capital markets become global, the fate of whole
countries’ economies can fall prey to investors in the international
money markets (Yearley, 1996).

The importance of globalization becomes even more evident
when we look at the global city literature. Globalization emerges as
the common explanatory factor in the accounts of the appearance
of the contemporary global or world city phenomenon (King, 1990).
Soja presents a convincing theoretical account of the world city
drawing on Mandel’s (1978) arguments on long wave restructuring
of the economy (Soja, 1986; Soja et al., 1983; see also Cohen, 1981;
Sassen, 1991). At different historical periods, it is argued, major and
minor restructuring of capital has taken place, which has had differ-
ent effects at different levels of the world economy, the national,
the sub-national, and the city. In the last decades, however, a much
more dramatic internationalization of capital has taken place,
leading to a more widely distributed system of production. In this
context of unprecedented social transformations, the global or
world capitalist city has emerged as the centre for the financial man-
agement, international trade, and corporate headquarters of radia-
ted tentacles of international corporations. ‘Major cities, as the
places where this politico-economic specialization is grounded phys-
ically, are the cotter pins holding the capitalistic world-economy
system together’ (Feagin, 1985, p. 1210).

World cities occupy varied functions in the globalized economy of
the end of the twentieth and beginning of the twenty-first centuries.
Feagin (1987) distinctly argues that cities are not discrete and inde-
pendent entities, but rather interconnected parts of a globally inte-
grated capitalist economy, with many cities fulfilling different roles.
In this sense, large cities are not islands unto themselves; rather they
are situated places greatly affected by capital investment flows within
the regional, national and international contexts (Feagin, 1988). Such
are the California Silicon Valley technology centre and the Houston
Ship Channel petrochemical complex, both in the US. The contradic-
tion between economic growth and environmental degradation is
analysed for Houston, a city that provides raw materials, specialized
services and markets for many other economies in the world, and this
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role is essential in the internationalization of the economy. This city
is home both to one of the world’s largest and most comprehensive
oil complexes and to an internationally renowned medical centre
(Chapter 4). Typical of this world city at the end of the twentieth
century are intensive petrochemical manufacturing, financial activity
and advanced technology industries.

The book shows that, at the same time as achieving growth, global
reach and the creation of enormous wealth, Houston has attained
one of the highest US levels of air contamination (Chapter 5).
Moreover, unequal access to health services and poor public health
achievements stand in stark contradiction to the outstanding quality
and huge size of the ‘medical industry’ in Houston (Chapter 6). A
major failure that needs to be addressed, however, has been a general
reluctance to question the ways in which places and world cities
have become more or less polluted by the combined actions of eco-
logical laws and political and economic forces in society. It is pre-
cisely this latter inadequacy which I wish to address in the following
chapters, which discuss the contrast in world cities between a growth
paradise and a hell of pollution. The last part of Chapter 3 develops
the conceptual and methodological tools to undertake the task.

The role of the sciences and critical realism 

There exists a wide range of useful theoretical formulations and
empirical analyses on the ecology, chemistry and biology of health
and environment. There is also a vast literature on micro-sociology
of health factors that are associated with the chances of contracting
illness and on the parameters of disease distribution and on the
importance of place (Chapter 2). A crucial point is that the study
that comprises the environmental health agenda has presently come
to be dominated by underlying geographical perspectives which are
regionally constituted and perceived as an analysis of location-
specific deployment patterns (Jones and Moon, 1987). These have
usually been ascribed to the fields of epidemiology and medical
geography. A problem that has emerged with this literature is that
there is little common ground among such perspectives, the inter-
sections are few, and no single approach addresses the enquiry in its
totality. When the issue of urban air pollution has been approached
as a predominantly biophysical subject, with the objective either of
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explaining or solving it, it has proved very complex for the natural
sciences. Equally, the issue has proved difficult for the social sci-
ences to evaluate and fix, due to the commitments underlying our
political institutions, our entrenched alienation from nature,
private-versus-public confrontations, and the powerful status of the
market in society. An interdisciplinary and participatory perspective
on the subject is necessary. There are important lessons to be
learned from the natural and social sciences, from an interpretation
of the political priorities and economic forces at play, and from the
say of the public. Comprehensive and politically informed knowl-
edge of this type will be important to improve situations where bio-
physical and social phenomena converge.

Reviewing the current state of the art of theoretical modes of
analysis of contemporary urban pollution and ill health shows that
the essential information revealed in the sciences originates in posi-
tivist methodologies. These consist of tools to identify, measure and
control the biophysical transformations in nature and in human
beings. Even though we fully acknowledge that the information
obtained by these methods is critically important, the methodologi-
cal positivism of the relevant sciences proves very narrow for our
explanations. Positivist approaches do not look beyond the descrip-
tive and mechanical aspects of the relationship between air pollu-
tion and ill health. On the sociology of health front, much of their
research is carried out on a reductionist basis. It has focused almost
exclusively on health changes in relation to the effects of either
household socioeconomic circumstances, care institutions, or the
characteristics of the living area. However, one should not underes-
timate the value of these studies. Yet, because they are very focused,
their explanations constitute only a part of a complete analysis. 

The role of the sciences in explaining the linkages between both
economic growth and environmental degradation has come under
increasing scrutiny from many authors due to the sciences’ inade-
quacy for the task (for example, Beck, 1997; Caldwell, 1977; Oakley,
1992; Redclift, 1984; Yearley, 1991a, 1991b). Principal philosophical
difficulties for producing competent knowledge, that is, knowledge
that can be politically implemented for social benefit, are that the
foundations of the separation between the social and the natural
sciences, based as these are on dualistic or separationist modes of
thought, go very deep (Dickens, 1992; see below). Dualisms are in a
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very important respect organizing categories, both shaping scientific
thought and research, and structuring everyday non-scientific and
commonsense contexts of thought. We have thus a dichotomous
understanding: one based on social theory, the other on natural
science (Benton, 1994). Epistemological limitations of this type can
restrict the freedom of analysis, particularly when approaching our
subject with well-defined biophysical and also social dimensions. 

Additionally, this book points to the extent that research on pol-
lution, health and economy indicates that most available research
models have often emphasized and reproduced reductionist and
also ahistorical views of society. These have minimized the social
origins of environmentally related health problems that afflict con-
temporary society. In this manner, widely held beliefs about the
short- and long-term effects of hazardous environments are neces-
sarily incomplete and the political alternatives for dealing with
them have turned out to be not as effective as might have been
expected. It is argued that a ‘disintegrated’ view of the problem, and
a non-participatory approach that excludes people from the analy-
sis, will be doomed to produce results similar to those of previous
work and hence will delay implementation of measures to bring per-
manent improvements in the quality of urban air. 

Instead, the scientific method of critical realism as developed par-
ticularly by Sayer (1992) is employed. As opposed to positivism, in
critical realism the study of social reality implies the examination of
both observable and non-observable events, that is, the underlying
processes of causality. The book operates on the principle that to
establish knowledge we also need to recognize the power of things
to cause events and give rise to ways of acting. Critical realism rec-
ognizes the domains of mechanisms and processes of events and
experiences. Following the principles of critical realism, methods for
quantification and qualification to assess the events are employed.
In practice, critical realism does not offer one particular model of
research. Pratt (1995) emphasizes that

The most exciting moment in the development of critical realism
should be the attempt to practically work through its implications
in order to understand the world. … A key sticking point in the
practical application of critical realism is research methodology.

(p. 67)



12 Economic Growth versus the Environment

The book consists of theories, political analysis of historical and
current economic development, scientific data, the participatory
database of a case study and the views of key professional actors.
One point of departure is the concern that many researchers have
expressed with traditional areas of environmental health, such as
distribution of air pollution, and the role of household conditions
in triggering disease (Chapter 2). A further departure point is the
discussions surrounding the issue of local economic growth and
environmental problems from the less researched perspective of
global reorganization of the economy (Chapter 3). Within our limi-
tations, we have attempted to transcend the restrictions of ahistori-
cism inherent in current empirical fieldwork. On the other hand,
abstract theoretical notions alone may cause difficulties for actual
political implementation. Therefore, we have expanded structural
theoretical concerns with capitalism by incorporating the concrete
and conflictive relations between society and nature (Chapter 4).
The venue of study is the international city of Houston and four
socioeconomic and geographic clusters of residents within the city
(Chapters 5, 6 and 7). 

Contradictions of economic growth

The notion of a contradiction between nature and society has been
mentioned in Marx and Engels’s writings, but only later writers
developed a more satisfactory analysis. The so-called ‘second contra-
diction of capital’ implies that, in addition to the traditional focus
on a first contradiction (that is, the mechanisms of exploitation of
labour power within growing industrial economies), there are also
‘social mechanisms of destruction and exploitation of nature’
(O’Connor, M., 1994, p. 7). By arguing that ‘capitalist agriculture is
harmful to the soil’, Marx already assumed that capital undervalues
nature (O’Connor, J., 1998). However, ‘he failed to argue that
“natural barriers” may be capitalistically produced barriers, that 
is, a “second” capitalized nature’ (O’Connor, J., 1998, p. 160).
Capitalization of the conditions of production in general, and the
environment and nature in particular, tends to raise the cost of
capital and reduce its flexibility. For example, ‘the use of pesticides
in agriculture at first lowers, then ultimately increases, costs as pests
become more chemical resistant and also as the chemicals poison
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the soil’ (O’Connor, M., 1994, p. 6). Foster (1992) sees capitalism as
digging its own grave, tending to maximize the overall toxicity of
production and promoting accelerated habitat destruction. It is
argued that the phenomenon of air pollution, and consequent
environmental ill health, points to another concrete manifestation
of this notion of the second contradiction of capitalism. Yet, neither
theories of air pollution nor of health had been used to foster its
understanding. What is even less understood is how two definitively
different mechanisms involved in the second contradiction, one
biophysical, the other social, keep in continuous interaction
through political and economic structures. 

As a basic theoretical point of departure, the concept of a second
contradiction of capitalism is insufficient on its own, however, and
there is need for further clarification. Dickens (1997) rightly ques-
tions whether it is correct to give such weight to capitalism in the
destruction of the environment. Discounting a yes for an answer, a
further philosophical component must be taken into consideration.
Drawing on Marx’s earlier work, he develops an understanding of
our alienated relations with nature, which partly explains why we
appear not to care about environmental degradation. According to
Dickens (1997), the division of labour in modern society is responsi-
ble for a great deal. It divides an understanding of society–nature
relations into the fragmented understandings offered by different
and well-established disciplines. Just as importantly, it ‘divides
people up in to “lay” and “expert”, ensuring that their two types of
knowledge remain segregated from one another’ (Dickens, 1997, 
p. 191). Indeed, drawing on social theory and scientific knowledge is
not enough to explain the condition of enduring urban pollution in
so-called world cities. This book attempts to amalgamate ‘lay’
knowledge from the public with essential scientific information.
Therefore, it draws on an empirical case study from which crucial
lessons were learned.

A strong sense of bewilderment has impelled this book because
contamination in the cities of developed countries has become ever
more difficult to define and explain in other than traditional natural
science terms. Other social environmental problems with strong
biophysical features, like, say, food scarcity, land erosion and
poverty in countries of the Third World, or for that matter, the loss
of biodiversity and international trade, have occupied a clear and
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defined niche in the political-economy agenda of environmental-
ism. But urban pollution and health risk, the latter defined princi-
pally as a medical condition, have mainly been omitted from the
same agenda. Further, practical and technical difficulties exist
because the concentrations of pollutants that have been declared as
safe have, occasionally, turned out to be erratic. The facts that there
are now so many interacting pollutants, and that the level of con-
centration of air contaminants is highly affected by climatic and
topographic variables, make the isolation of environmental factors
the most difficult to measure and reproduce in relation to health.
Human beings are usually exposed to many factors, such as poverty,
deficient health care provision, and individual and group unhealthy
lifestyle which may also trigger ill health.

To a large extent, my position draws on the work of experts in the
social sciences. These have already identified a mounting environ-
mental crisis, looked into many of its consequences, criticized our
social ways of production and running our lives and, not least, have
highlighted the inadequacies of theoretical models to interpret
them. However, in a wide sense, practical concerns over pollution
and health matters had made their appearance most commonly in
disciplines such as medicine, epidemiology, toxicology, chemistry
and ecology. Conceptualization of the biophysical phenomena in
social, political and historical terms has received a lower profile than
other problems. In addition, due to a preconceived dualist episte-
mology, as mentioned above, the undeniable ecological and medical
character that distinguishes pollution and health has apparently
promoted its own unnecessary exclusion from mainstream political
debates within environmentalism. 

Natural and social scientists are culprits for these exclusions and
omissions. Natural scientists have generally reduced the problem to
its biological dimensions, overlooking the powerful influence of
social institutions. Social health scientists rely on indicators con-
structed from poverty-related conditions, including housing loca-
tion, to determine the chances of individuals or groups suffering ill
health. The focus of the sciences on exclusive aspects of the prob-
lems has contributed to a tacit, and nonsensical, underestimation of
the vital linkages that connect biophysical events and social struc-
tures that are found beyond the boundaries of the individual or the
household. It is necessary therefore to build knowledge on the basis
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of deeper and structural connections so as to produce information
that is practical for political decision-making. This is necessary
because, for policy-makers, the social structures that have promoted
regional transformations and globalization seem to be unproblem-
atic and unrelated to the quality of the urban air, and, even less to
public health. For this reason, technical, rather than political, con-
siderations such as emissions control, often override attempts at
explaining the problem from a more complex perspective. A main
objective of this book is to trace these vital, yet difficult to visualize,
links of causation. 

There is no doubt that urban environmental sustainability repre-
sents a beneficial and desired aspiration. The contention of this
book is that unless the social reasons for urban degradation are
properly identified (through combined participatory, political and
economic studies), and the concrete ways that the urban environ-
ment is polluted are challenged, sustainability measures might turn
out to be yet another ideal but unworkable policy. There is a real
possibility that hitherto persistent and threatening contamination
in cities can be reversed in the future. Yet, only if the contradiction
between the continuous drive to amass economic wealth and the
mechanisms that make environments unsustainable is confronted
head-on, if lay and expert knowledge are connected, and if political
mechanisms and actual perpetrators are singled out, may there be a
chance of success.

Conclusion

This book addresses the questions of how and why the environmen-
tal balance in the large cities of highly economically developed
countries has so frequently been disrupted. It draws attention to the
persistent presence of air pollution over time, and challenges the
economic trends that are implicated in its production. It incorpo-
rates relevant issues of knowledge formation and contests some of
its limitations. This book studies the subject using specialized inter-
disciplinary views and explains it through a solid political-economy
perspective.

Chapter 2 deals with the fragmentation of knowledge that has
characterized the subject; Chapter 3 focuses on the political
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economy of the issue and develops the conceptual framework and
an applicable model. Chapter 4 presents the actual making of a city
into a wealthy world city and the concomitant rise of pollution.
Chapters 5 to 7 give philosophical and political questions institu-
tional, measurable and participatory empirical relevance. Chapter 5
looks into current monitored contamination and the incidence of ill
health; Chapter 6 analyses ill health in relation to the health care
system and to a number of socioeconomic indicators of poverty;
Chapter 7 discusses environmental regulations and the political
significance of spatial variation of ill health. In order to draw the
social and natural dimensions closer together in explanatory terms,
the book uses a combination of empirical, contextual and theoreti-
cal analyses. It applies them conceptually to explain the constancy
of air pollution and the underestimation of its risk, and to assess in
practice both the degree of environmental degradation and the
extent of ill health in temporally and spatially specific contexts.
Participation of a substantial population sample in comparative
terms has facilitated the identification of the problem, and enabled
better understanding of the conditions that make successful regula-
tion of the environment a difficult, but possible, political enterprise. 

The connectedness between social and biophysical dimensions,
the difference that place makes in practice, the social commitments
that dominate government regulations, the invisible but significant
links between global and local economic growth – all are issues that
are taken up at different stages in the book. Scientific knowledge
that testifies to the extent, characteristics and mechanisms of air
pollution and its effects on public health is used to tighten or
promote a new, environmental legislation. Such is the case, for
example, of the American and also the British Air Pollution Acts.
These were sanctioned after recognition that the hideous episodes of
urban air pollution in the 1940s and 1950s had caused a remarkable
number of deaths. It should not be necessary, nor advisable, to re-
experience extreme episodes similar to those of the 1950s in order
to admit the unnatural presence of urban pollution, acknowledge its
wide health risks, and promote more adequate controls. 

Yet, society has forgotten the past and also chosen to ignore
recent pollution episodes despite the fact that ample scientific
research, regulatory controls, new emissions technology and
improved management are in place to reduce air pollution. Our
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critical and also interdisciplinary framework forces an improved
pattern of thought and it concludes on the politics of our historical
amnesia. It assesses the institutions that represent inconsiderate econ-
omic growth and globalization and evaluates biophysical transfor-
mations with reference to particular geographical contexts. Written
from a social sciences perspective, the book is firmly grounded on
quantitative data, scientific knowledge, historical analysis, and,
importantly, on a large and original database originated in reports
by local residents. It also mentions views of public figures in the
international city of Houston, the energy capital of the world.



2
The Knowledge on Urban
Pollution and Health

Introduction

The absolute concentration of industrial and domestic pollutants
has undeniably decreased since the 1950s, and its characteristics
have noticeably changed in relation to the type of air contamina-
tion registered in the past. Yet, in the last decades, the insidious
impact of lower levels of air pollution on health, and the damage
that new pollutants and their combination may cause, have been
the subject of increasing scientific recognition and have awoken
public concern. Immediate and acute episodes of high concentra-
tions of air pollution are not only a feature of the industrial past. It
is only their degree of severity and the type of participating pollu-
tants that make modern episodes of air pollution different from
earlier ones. Despite cleaner air in many major cities, air pollution
trends have thus, essentially, not been reversed. 

The current state of the natural environment of many world cities
seems to indicate that there have been deficiencies in the way that
pollution in cities has been controlled and, moreover, in the ways
that the environment has been understood. The sciences have com-
peted with each other to become the explanatory tool for environ-
mentally related problems. Whatever their shortcomings, it must,
however, be stressed that both the social and natural sciences have
contributed essential input for understanding changes in the chem-
ical balance of the atmosphere, and relating human health disfunc-
tions to this imbalance. 
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Yet, after the groundbreaking findings that identified the adverse
health effects of lead on child health and intellectual function (for
example, Needleman et al., 1979; Nyhan, 1985), and once atmos-
pheric lead was dramatically reduced in most developed countries in
the 1970s, the likely effect of other air-toxic materials was, notori-
ously, considered less problematic. However, there were still many
airborne pollutants – equally or perhaps more dangerous than lead,
and some have yet to be fully identified – which can put child
health at serious risk. The severity of the problem has been raised in
the literature and also in the media. Controversies have been raised
in the epidemiology literature. The most common debate has been
over the health effects of moderate to high levels of urban air pollu-
tion. Other problems have been raised over the health uncertainties
of pollution levels below the official safety standards, the effects of
long-term or chronic exposure to air pollution, and the insidious
lasting effects of exposure (for example, Dockery et al., 1989;
Keiding et al., 1995; Ostro et al., 1996; Villalbí et al., 1984). In the
media, young children have been singled out because they are par-
ticularly exposed to pollution in the form of traffic emissions: ‘Now
we have pollution actually discharged straight into people’s faces –
especially small children sitting in push-chairs ‘ (Brace, 1994, p.4).

Older children may be equally exposed to car and industrial emis-
sions when making their way to and from school. Moreover, chil-
dren are likely to travel less than their parents, and therefore, child
health can offer a more accurate study subject when measuring
exposure to local air pollution. 

Understanding the biophysical side of the relationship between
urban air pollution and health is crucial and it requires the interven-
tion of the natural disciplines, such as epidemiology, medicine,
chemistry, toxicology and ecology (Bascom et al., 1996). Moreover,
society has played a central role in this relationship in so far as it
has enabled the conditions for pollution to proliferate. Buttel (1997)
clarifies this point, arguing that environmental sociology is in some
sense a materialist critique of mainstream sociology: ‘Environmental
sociology’s agenda is, in part, to demonstrate that the biophysical
environment matters in social life and that ostensibly social
processes such as power relations and cultural systems have an
underlying material basis or substratum’ (p. 44). 

The Knowledge on Urban Pollution and Health 19
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But the approaches most often employed in the social perspective
have focused on the sociology of health and the spatial perspectives
of research. These have studied the inexorable changes caused 
to groups and individuals due both to exposure to pollutants 
and their to socioeconomic and demographic circumstances.
Notwithstanding that the biophysical phenomenon of, for example,
high concentrations of sulphur dioxide, of carbon monoxide and
particles in the atmosphere might well have a strong political and
economic origin, explanations of the phenomenon of rising pollu-
tion and related ill health have drawn principally on the natural sci-
ences. As a consequence, research undertaken in the natural
sciences has prevailed as the most common and authoritative source
of knowledge to explain local as well as global biophysical transfor-
mations arising from toxic offensives launched on the environment. 

Overall, social and biophysical disciplines have significantly con-
tributed to our understanding of environmental degradation and its
effects on human health, our evaluation of institutions for achiev-
ing clean air, and in suggesting ways to reduce pollution and ame-
liorate its consequences. The problem is that these scientific
approaches have conceptualized the natural environment, human
health and social questions as discrete entities. By doing so, they
have inadvertently sidelined the importance of the political and
economic structures in affecting those issues and have ignored any
interactions between the natural mechanisms and the ways that
society is organized. In the main, there has been an unfortunate
fragmentation of knowledge, complemented both by an ahistorical
perspective of biophysical transformations and by a limited econ-
omic and macro-political analysis. The result has been that crucial
causal factors have been readily dropped from the analysis of health
and pollutants. Decisions by governments on environmental policy,
the degree of success of major economic processeses such as global-
ization, the strategies of international firms, and the character of
public participation have all practically been overlooked. This book
claims that such omission is due mainly to restrictive philosophical,
political and methodological stances in those sciences dealing with
the issue. Chapter 2 examines the main alternative explanations
that have prevailed in the field and classifies them in three ways,
namely, under the biophysical, the spatial and the sociology of
health perspectives. It discusses their theoretical assumptions and
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methodological strands, and highlights those elements that are
necessary for shaping a critical and comprehensive conceptual
framework for assessing pollution and health in the context of
globalization and world cities. 

Alternative explanations and fragmentation of
knowledge

There exists a wide range and massive quantity of literature on the
topic of pollution and health. This literature has been classified in
three different ways, each featuring different core scientific disci-
plines. Each group displays distinctive alternative approaches and
specific types of information (see Figure 2.1). The first set of studies
is based on the biophysical approach and refers to the literature in the
natural sciences. This literature has aimed at producing very accu-
rate descriptions of symptoms and the physiology of changes as
expressed by the human body and in nature. Detailed explanations
of disease draw particularly on epidemiology, toxicology and medi-
cine; accounts of air pollution draw on environmental science.
Information on health is collected to assess health risk, to measure
individual levels of exposure in relation to concentrations of pollu-
tants. The information gathered is then aggregated to allow the sta-
tistical analysis needed to reveal whether certain risk factors are
associated with the prevalence of disease or mortality. The second
group of studies has focused on the geographical distribution of
disease and on the importance of place for providing clues to its dis-
tribution. This consists of the spatial approach and draws principally
on the discipline of geography. Relevant mainstream debates in the
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Figure 2.1 Analytical perspectives of air pollution and health
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spatial approaches have been ‘medical geography’, ‘residential loca-
tion’, and ‘space matters’. The last perspective is represented by the
sociology of health approach. Its input is important because it can fill
out part of the incomplete picture depicted by the two previous,
competent, although insufficient, approaches. The approaches com-
prising the sociological perspective consider the living conditions of
individuals and groups. A most influential debate has been that on
the relative effect of social class as defined by occupational status,
and on the role of income. Another central theme focuses on the
role of health care institutions and delivery of health services. A
further debate from the sociological perspective has developed
around the role of factors such as housing and family structure. 

It should be stressed that in order to obtain a comprehensive
understanding of the problem at hand, it is necessary also to assess
the political and economic aspects of the problem, as well as to
establish the interconnections between the different geographical
local, regional and global levels. This analysis is undertaken in
Chapter 3.

Crucial epidemiological evidence 

Attention to problems caused by air pollution in cities was already
paid in the nineteenth century. The remarkable incidence of death
associated with air pollution represents – or at least, should repre-
sent – an eternal testimony of the extreme health damage that
urban pollution can unleash. In our time, particularly during the
last decades of the twentieth century, researchers in the natural sci-
ences have produced consistent evidence firmly indicating that con-
centrations of air pollution can be harmful to human health. In the
biophysical approach, a number of methodologies are used. For
example, toxicology entails experimental research and intervention
by the researcher such as examination for lung-tissue damage,
animal exposure–response trials, and in-vitro studies. The other
natural disciplines employ observational designs, and epidemiology
is frequently complemented by varied demographic and socioeco-
nomic information in some form of causal correlation. For example,
the data usually include information on age, sex, weight, height, edu-
cational level, smoking history, occupational exposure and medical
history, most of it requested as part of standard medical question-
naires. Epidemiologically standardized questionnaires on respiratory
symptoms may follow one of the three basic types of observational
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design: cross-sectional, case-comparison and cohort-observational.
Medical examination most often uses spirometric tests of pulmonary
function. Environmental observational designs employ monitoring
technology for pollutants, and atmospheric measurements of factors
such as wind, humidity and temperature. They also use the satellite
mapping technology on which national and regional control agen-
cies widely rely for daily reporting on air conditions to the general
public.

Cumulative evidence has emerged in particular from epidemiol-
ogy, which has constructed a fundamental basis for establishing a
causal association between air pollution and ill health. Due to space
limitation and the need to review other bodies of literature, the epi-
demiological review is compactly presented, distinguishing three
main lines of finding. One group has argued that air pollution may
cause mortality, chronic and also temporary illness. Another strand
indicates that children and infants are particularly vulnerable to pol-
lutants, and, finally, there are the findings that show that levels of
air pollution do not need to reach extreme levels in order to become
harmful. A review is presented of the important findings and is fol-
lowed by a discussion of the approach’s limitations. Linking air pol-
lution and mortality, a particularly useful study carried out in
infants in the former Czechoslovakia between 1986 and 1988
observed substantial correlation between post-neonatal respiratory
mortality and total suspended particle and sulphur dioxide levels
(Bobak and Leon, 1992). This country had some of the highest levels
of air pollution, producing the second highest annual emission of
sulphur dioxide in Europe in 1987. In the Brazilian city of São Paulo
which, unlike the rest of the country, is highly industrialized, res-
piratory disease is prevalent, and the most common cause of death
for children under the age of four. In São Paulo, among people aged
60 and over, around 14 per cent of deaths are caused by respiratory
problems, compared with the average 8.6 per cent for the rest of
Brazil (Sunnucks and Osorio, 1992).

However, morbidity, rather than mortality, seems likely to be a
more sensitive measure in studies of relatively long-term and high,
but not extreme, levels of air pollution (Bach, 1972; Collins et al.,
1971; Davies, 1994). Rates of respiratory symptoms were found to be
especially high among children in cities with high particulate pollu-
tion (Dockery et al., 1989; Forsberg et al., 1997; Saraclar et al., 1998).
Further, a 20 per cent higher risk of children developing respiratory
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problems in Mexico City was registered when they were exposed to
ozone pollution peak, > 0.13 ppm, for two consecutive days in 1988
(Anderson et al., 1997; Romieu et al., 1993). Highly industrialized
Mexico City has frequently been identified as one of the most pol-
luted areas in the world, with almost half of all babies registering
dangerous levels of lead in the blood (Elsom, 1996; Schteingart,
1989). Mexico City is encircled by mountains and subjected to pro-
longed periods of light winds and strong temperature inversions
which trap the pollutants over the city and then cause illness. It was
found that chronic cough, bronchitis and chest illness in both chil-
dren and adults (controlling for household variables such as
parental smoking, type of cooking stove, and history of respiratory
illness) were found to be positively associated with all measures of
urban particulate pollution (Schwartz et al., 1991). Similarly, a study
in Israel similarly showed how greater prevalence of most respira-
tory symptoms was found among children who lived in more pol-
luted than in less polluted areas, having controlled for household
condition (although these were also important) (Goren et al., 1990). 

Kinney et al. (1996) has provided strong evidence that children
attending six summer camps in the US were exposed to concentra-
tions of ozone and definitely experienced decreases in lung function
of the kind demonstrated in laboratory studies. Some controversial
conclusions regarding exposure to ozone have been broached.
Steadman et al. (1997) estimate that the additional hospital admis-
sions in the UK for respiratory disease attributable to ozone levels
above the threshold of the recommended maximum concentration
of 50 ppb were very small during the summers of 1993 to 1995. On
the other hand, Spix (1997) contends that it is likely that short-term
effects such as hospital admission are only part of the profile of the
effects of ozone. Individuals and populations seem to be able to
adapt to higher levels of ozone in terms of short-term effects on
lung-function paramaters. However, animal experiments have
shown that long-term exposure causes lasting damage to the lung
tissue. Despite the controversy, there has been growing proof that
high levels of ozone exacerbate pre-existing respiratory disease and
cause increases in emergency attendance, hospital admissions and
mortality (Ostro et al., 1996). Substantial studies had observed that
the effects of acute exposure to PM-10 cause a decline in lung func-
tion. These are often accompanied by symptoms such as chest pain,



The Knowledge on Urban Pollution and Health 25

coughing, nausea and pulmonary congestion, a decline which may
persist for weeks after a single pollution episode (Dockery et al.,
1989; Lewis et al., 1998; Lueunberg et al., 2000; Ransom and Pope
III, 1992; Schwartz et al., 1993). Also emergency room visits
(Castellsague et al., 1995) and asthma symptoms have been usual
(Ostro et al., 1995; Peters et al., 1996). Analysis of daily urgent hos-
pital admission for respiratory illness in Montreal, Canada also
found an association with PM-10 (Delfino et al., 1994). High levels
of school absenteeism in Utah Valley, US were associated with expo-
sure to high concentrations of PM-10 emitted by an integrated steel
mill (Ransom and Pope III, 1992; see also Pope III et al., 1991). In
Barcelona, Spain, hospital admissions increased when air pollution
was very high, and 48 per cent of all patients admitted were suffer-
ing from asthma or bronchospasm emergencies (Villalbí et al.,
1984). In the Chilean capital, Santiago, there is evidence to suggest
that one out of three children suffers from bronchitis, and visits to
doctors for the treatment of respiratory problems are higher than
the annual average worldwide (Sunnucks and Osorio, 1992).

A large number of studies suggest that even concentrations of pol-
lutants lower than those given as guidelines in many countries may
increase the incidence of respiratory illness. A large-scale study
carried out in the 1970s significantly revealed a close correlation
between low levels of air pollution and various respiratory indices in
children from eight different European countries: Czechoslovakia,
Denmark, Greece, the Netherlands, Poland, Romania, Spain and
Yugoslavia (WHO, 1979). Another useful three-year study of asthma
and pollution in Helsinki has shown that, among children, exposure
to atmospheric ozone and nitric acid was significantly correlated
with admissions to hospital even though the levels of these pollu-
tants were fairly low (Pönkä, 1991). Changes in the biochemistry of
the lungs have been documented at ozone levels well below interna-
tional safety limits. Read and Read (1991) point out that long-term
exposure to ozone for 6–7 hours at relatively low concentrations,
that is 0.08 ppm, has been found significantly to reduce lung func-
tion in normal, healthy people during periods of moderate exercise.
Similar investigations were carried out in Italy (Forastieri et al., 1992),
Spain (Mallol and Nogues, 1991), Switzerland (Rutishauser et al.,
1990), Mexico (Romieu et al., 1993), France (Quénel and Médina,
1993; Boussin et al., 1989), and Finland (Jaakkola et al., 1990). 
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These show that the frequency of respiratory symptoms in children
is correlated with levels of contamination which usually do not
exceed any established ‘safety limits’. Kühni and Sennhauser (1995)
in Switzerland, and Keiding et al. (1995) in Denmark carried out
independent studies on school children. Yet the two groups con-
cluded that even moderate to low ambient nitrogen dioxide and
nitric oxide, as indicators of traffic-related pollution, appeared to be
related to an increased prevalence of chronic respiratory symptoms
such as wheeze at night and restrictions in daily activities.

Inadequacies in the biophysical approach

The problem that arises here is that the natural sciences are inade-
quate on their own to understand air pollution and ill health in
contemporary society, and unless the limitations of the biophysical
perspective are highlighted, the benefits to be gained from this vig-
orous scientific research may well be lost. It is not our purpose to
criticize the necessary information produced by the discipline. What
is challenged is the application of positivist methods to explain and
produce a more accurate understanding of the problem of persistent
contamination and ill health in cities. It requires an interdisciplin-
ary and political-economy analysis of this complex environmental
and medical question and some competent works have rightly
stressed these serious limitations. According to Lewontin and Levins
(1997), human beings clearly have certain biological properties of
anatomy and physiology that both constrain and enable them; no
historical contingency or change in consciousness can remove those
factors. But at the same time, the central nervous system of human
beings combined with their organs of speech and manipulative
hands, lead to the formation of social structures that produce histor-
ical forms and transformations of those needs. Without siding with
the scientific pessimism of Ulrich Beck (see for example, Beck,
1997), some useful insights can be extracted from his writings. He
stresses that there exists a danger that an environmental discussion
conducted exclusively in chemical, biological and technological
terms will inadvertently include human beings in the picture only
as organic material. This attitude runs the risk of atrophying the
subject into a discussion of nature without people, without asking
about matters of social and cultural significance (Beck, 1993). Rather
than operating on a purely biological way, a social system funda-
mentally operates in relation to environmental risks. Beck (1997)
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argues that ‘Hazards are created by industries, externalized by busi-
ness, individualized by the legal system and trivialized by politics’
(p. 26). 

A considerable difficulty for our analysis is that the natural sci-
ences reduce the focus to objects and events, trying to explain pro-
perties of the complex whole – which is what we want to
understand – simply in terms of the units of which it is composed.
This positivist epistemology accounts for observed phenomena by
the development of laws and generalizations based on empirical reg-
ularities. A fundamental requirement that substantiates the biophys-
ical explanations is that observations and interventions are
supposed to be independent of one another, as if they existed, in
reality, in isolation. The story of the drunk who tried to discover the
causes of his drunkenness by using such methods (Sayer, 1992)
helps to clarify this separation and also to highlight the reduction-
ism embedded in it. On Monday, he had whiskey and soda; on
Tuesday, gin and soda; on Wednesday, vodka and soda; and on
other nights, when he stayed sober, he drank nothing. By looking
for the common factor in the drinking pattern for the nights when
he got drunk, he decided the soda water was responsible. Now, the
drunk might possibly have chosen alcohol as the common factor
and hence as the cause. However, using our methodology of critical
realism, as specified in Chapter 1, what gives such an inference cred-
ibility is not merely that alcohol was a common factor but the pre-
existing knowledge that it has a mechanism capable of inducing
drunkenness. The implications for right deductions provided by this
seemingly trivial example are certainly far-fetched even though for
many applications in social science the explanatory situation is
more complex. There is not one but several equivalents of the soda
water and it is much more difficult to separate soda water and
alcohol. While looking for differences between situations seems sen-
sible, such an approach is inconclusive in causal terms because there
can be regularity without causality. For example, to focus exc-
lusively on the behaviour of the drunk runs the risk of hiding
important preconditions for drunkenness, which rest, instead, with
the collective trends of a society at a particular time in history. 

Now, extending the reductionist linear model of correlation and
association of similarity but including some socioeconomic indica-
tors such as social class and educational levels, or adding geographi-
cal differences, as many epidemiological studies have done, does not
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constitute a sufficient break with basic deficiencies of traditional
scientific methods; for, while the biomedical model has been
extended backwards, it has not been extended far enough to include
societal, structural variables (Jones and Moon, 1987). For example,
children living in deprivation are vulnerable to the effects of envi-
ronmental lead on two counts. First, these children run the same
risk as other urban children when exposed to the properties of
atmospheric lead that cause neurological and behavioural damage
(Agency for Toxic Substances and Disease Registry, 1988; see
Baghurst et al., 1992; Centers for Disease Control, 1988; Needleman
et al., 1979; US EPA, 1986). Second, because of their poverty, chil-
dren in low-income households are at higher risk of experiencing
the consequences of lead-contamination, due to factors such as pre-
carious health care, residence near either lead-contaminated areas or
emitting abandoned sites, or major roads, and inadequate diet (for
example, Mahaffey et al., 1982).1

Of additional importance is the fact that the biophysical, as well
as the sociological, approach described above perceives the phenom-
enon of environmental ill health through an ahistorical lens. That is,
a more realistic and historical perception of hazardous concentra-
tions of lead would incorporate the fact that lead is found in the
environment primarily because it is used ubiquitously in car batter-
ies, paint and fuel. Therefore, lead represents an essential compo-
nent for industry and energy in modern society. Decision-making
on the use of this metal has been driven not only by technical
factors, but also by the political priorities of leaders to encourage,
reduce, or ban it. In summary, all human organisms vary, both in
response to the intricate patterns of environment and also because
of their own internal dynamics. For most medical and epidemologi-
cal research, external variation is a nuisance, and much ingenuity
goes into removing the variation experimentally or statistically in
order to detect average or main effects (Benton, 1994). However,
variation between organisms within a species is the necessary ingre-
dient for understanding the processes of evolution, by natural selec-
tion and as topic of interest in its own right (Lewontin and Levins,
1996). The example of the drunk illustrates that neither common
nor distinguishing properties need be causally relevant. By usually
ignoring qualitative and also changing political and economic prior-
ities over time, and by abstracting from variation in their contexts,
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even when these are often linked and internally related, large parts
of the sciences have overlooked precisely these very things that we
are interested in from an explanatory point of view – interdepen-
dence, connection and historical emergence. 

The geograpical perspectives

Our spatial approach draws on geographic writings which address
the issue of ill health, the environment and social structures. Three
main perspectives are most relevant here: medical geography; resi-
dential location; and the social construction of space.

In the first approach, medical geography is the discipline that has
typically established the connection between society and disease
distribution following spatial patterns. ‘Disease ecology’ is the main
tradition in medical geography that attempts to elucidate the social
and environmental causes of ill health following patterns of spatial
distribution of disease (Jones and Moon, 1987). Such work is closely
allied to epidemiology and may compare the health and disease of
groups defined by household composition, inheritance, individual
behaviour and environment (Morris, 1975). Geographical and corre-
lation health studies have employed large-scale techniques over
extended territory (for example, McGlashan, 1972; Pyle, 1979;
WHO, 1979; World Resources Institute, 1988). Early surveys such as
those conducted by Howe (1975) and Howe (1963) concluded that
the most striking feature of the regional distribution of chronic
bronchitis is that consequent mortality in the UK was about thirty
times greater than in the US and five or six times greater than in
most of Western Europe. While epidemiology focuses on individu-
als’ risks in relation to a causal factor, medical geography draws on
wide census information to trace the distribution of ill health.
However, the very scale on which these geographical surveys take
place limits their value in the study of risk factors that are widely
distributed. Therefore, epidemiologists have emphasized that the
implication is that they are unable to detect risks associated with
environmental factors that are spatially localized (Cuzick and Elliot,
1992). One of the earliest such medical geographic studies, and still
the most famous example of associative studies on the small scale, is
that of John Snow in the 1850s. Snow, who was a physician, plotted
the distribution of cholera deaths in London and discovered that
the vast majority had lived in one area and drunk water from one
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specific pump, under the supervision of the Southwark and
Vauxhall Company’s water supply (Blaxter, 1975; Eyles and Woods
1983). John Snow’s single-dot distribution map of cholera deaths in
London and Howe’s (1963) early maps illustrating the distribution
of a number of diseases in the UK are often cited as models which
proved the method’s usefulness (McGlashan, 1972). From his maps
of bronchitis mortality, Howe deduced that regions of high mortal-
ity in the UK corresponded to areas of dense industrial population.
Lunn et al. (1970) and Girt (1972) pointed out that air pollution,
which was seen as a characteristic of UK industrial cities, was clearly
implicated as an important factor in childhood respiratory disease
and in chronic bronchitis in general. 

Importantly, later studies of cancer mortality suggest, first, that the
use of large areas may mask the presence of aetiologic factors in the
local environment, as affirmed by the finding of increased incidence
of childhood cancer. This discovery was possible because of small-
scale epidemiological studies in the vicinity of nuclear installations
(see Gardner, 1989, 1991; Gardner et al., 1990; Shleien et al., 1991),
and because the arbitrary selection of ‘boundaries’ to categorize prox-
imity – where the non-exposed are misclassified as exposed – can be
highly influential on the results obtained (Hatch, 1992). Small-scale
geographical associations were also found between mortality from
cancer of the respiratory tract and heart disease, and regional air pol-
lution samples in Houston, US (MacDonald, 1976). Caprio et al.
(1975) showed that rates of excessive lead absorption in children are
related to proximity to urban roadways and traffic volumes. This type
of study has obvious importance and provides clues for further inves-
tigations because location is contingent on other factors.

The next spatial perspective that addresses environmental degra-
dation and ill health is residential location and focuses on the charac-
teristics of living areas which might induce illness. Much research
has been carried out on the association between features of local
area of residence and health damage (see, for example, Blaxter,
1990; Britton et al., 1990; Burr et al., 1997; Sobral, 1989). Although
ostensibly about geographical variations in health, many of these
studies are not, per se about the role of areas in influencing health.
Rather they use areas as vehicles for exploring hypotheses about the
role of biophysical exposure or material deprivation in the aetiology
of ill health (Macintyre et al., 1993). 
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A main premise in this literature is that over and above individ-
ual-level attributes of deprivation, people of low socioeconomic
status may have poorer health because they tend to live in areas
which in some ways are health damaging (Blaxter, 1983; Haan et al.,
1987). Colley and Reid (1970) suggested a consistent class gradient
of frequency of chest conditions with air pollution in urban and
rural environments in England and Wales for the children of social
class IV and V only (see below). Girt (1972) claimed that people
with low-income and low occupational status tend to live in the
most polluted areas of town. The reason was not only because of the
proximity of the factory and poor-quality cheaper housing, but also
because of the spatial concentration of small working-class houses –
featuring poor construction, damp and overcrowding. Sobral (1989)
argues that in São Paulo, the pre-eminent Brazilian industrial city,
the prevalence rates of respiratory diseases were higher in the areas
with higher pollution levels, particularly in the slums. 

However, the argument that poverty and illness tend to cluster
and to reinforce each other confuses causality for two reasons. First,
air pollution contaminates not only low-income areas. This is due to
a number of factors: to the power of pollutants to affect areas far
from sources of emission because they travel easily; to mix and
create new pollutants with new properties; and to the widespread
character of polluting activity, such as motorization. Access to better
living conditions for low-income populations, including adequate
diet, medicine and housing, must be a social priority. However, only
improving the living conditions of individuals in response to the
health problems posed by air contamination in local areas is a very
partial ‘solution’. The contribution of these factors to immediate
better quality of life is important. However, solutions of this type
alone may only mitigate, rather than eradicate, air pollution and
localized health problems, overlooking the structural origin of the
limited access to health care, the pervasive character of pollutants,
and the increasing amount and wide distribution of emissions in
large cities. Second, a debate founded only on ecological and geo-
graphical features of residential area ignores the fact that social rela-
tions of production create and foster such geographical variations,
some for their own ends. While each geographical area, such as
those contained in global cities, is unique, it also fits a pattern of
visible and less visible urban environmental degradation worldwide.
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While not denying that environmental hazards can behave democ-
ratically – any population might fall prey to environmental risks –
as this research shows, a more ‘just’ distribution of pollutants will
not make contamination any more bearable or acceptable to the
public. The addition of the political and economic analysis, and 
the discussion of past events as presented in the next chapter, 
will enable those geographic patterns that are indicative of a con-
tradiction between growth and the environment as seen to be
highlighted.

Our last spatial perspective is the social construction of space. Contrary
to the previous configurations, this geographical literature does not
focus on the relation between environment and health but develops
instead a conceptualization of the relations that are found over space.
The approach is useful for explaining the connection between local
industrial pollution and residents’ illness, connecting between the
macro-structures of society at large and the characteristics of local
places. Whilst geographical views of the 1960s claimed a purely spatial
or geographical world, devoid of substance or content, the 1970s saw
the underestimation of geography as distance and in terms of local
variation and uniqueness (Duncan, 1989; Massey, 1996, 1987; Savage
and Duncan, 1990). However, there are no such things as purely
spatial processes; there are only particular social processes operating
over space. Neither is the spatial a pure social construct that can
deprive geography of its spatial role. Space should not be viewed as an
absolute entity somehow separated from the material objects located
‘within’ it. But it is also the case that space cannot be merely reduced
to such objects (Urry, 1987). Space is a social construct but social rela-
tions are also constructed over space, and that makes a difference. For
the theorists indebted to this approach, the economic reorganization
of society provides an important reference for the construction of con-
temporary space. According to Massey (1996):

It is necessary to move beyond the characterization of globaliza-
tion in terms of speed-up, instantaneous communication and
constant global flows to imagine the process in terms of the
spatial reorganization or social relations, where those social rela-
tions are full of power and meaning, and where social groups are
differentially placed in relation to this reorganization.

(p. 121)
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An assessment of geographical patterns of ill health is crucially nec-
essary in order to reveal the prevalence of disease and possible envi-
ronmental associations. However, structures and mechanisms
underlying these particular geographic variations are more impor-
tant from a causal point of view. The fact that social processes take
place over space, the facts of distance, or closeness, of the individual
atmospheric character of specific places – all these components are
essential to the operation of ecological reactions and health
changes. ‘Just as there are no purely spatial processes, neither are
there any non-spatial social processes’ (Massey, 1987, p. 52).
Duncan (1989) points out that, clearly, it is not spatial location 
per se that accounts for variations, for spatial relations are still sec-
ondary and contingent, even if primary, generative causal mech-
anisms are spatially bounded. 

This approach highlights the fact that ‘space’ is not a passive
surface on to which the relations of production are mapped, nor yet
simply a negative constraint (in the sense, for instance, of distance
to be crossed). Spatiality is an integral and active condition. This
approach attempts to clarify the way in which spatial inequality is
both produced and used by firms in their search for conditions
favourable for continued capital accumulation (Massey and Meegan,
1985). It draws on the premise that production is distributed and
organized systematically over space and that, in a fundamentally
capitalist society, the system’s rationale is the pursuit of profitable
growth. Production, spatial form and spatial strategy can be active
elements of accumulation. Massey (1987) saw the challenge in the
construction of an approach which is neither empirical detailed
description, nor a mechanistic Marxist insensitivity, and in the
recognition of any specificity within the grander historical move-
ments of capitalist societies. 

This is similar to our story of the drunk who ‘by looking for the
common factor in the drinking pattern when he got drunk, decides
the soda water was the cause’. Spatial location in itself does not
explain the incidence of ill health because, as mentioned previously,
place per se cannot make the events happen. Even though concrete
studies may not be interested in spatial form per se, as Sayer (1992)
argues, it must be taken into account if the contingencies of the
concrete and the differences they make to outcomes are to be under-
stood. The central role of spatial relations can be highlighted by
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paraphrasing Pratt: ‘space is no longer just “context” or “contin-
gency”; it is – in its re-conceptualized social-spatial mode – some-
thing that is constructed by and, in turn, constructs, social
conditions’ (Pratt, 1994, p. 205). 

In empirical research on concrete objects and processes, analysis
of the situation regarding space involves investigating the actual
workings and effects of mechanisms in contingent circumstances.
Sayer (1992) argues that a considerable amount of social research is
weakened by a largely unnoticed scrambling of causal forms. At
worst, the degree of abstraction from the actual forms in which
objects relate is such that the processes by which mechanisms
produce their effects are simply obscured and become lost in an
aggregate, ‘de-spatialized’, statistical soup. He argues that ‘The less
explanations of actual events take account of the contingencies of
spatial form, the less concrete they can claim to be’ (p. 151).

Not surprisingly, regularities are at best transient and spatially
limited. Depending on the nature of the constituents, their spatial
relations may make a crucial difference. Spatial contingency will be
influential on how social and biophysical processes work and what
forms result. For example, if manufacturing oil facilities are placed
near residential areas, sulphuric emissions will most probably
adversely affect children living nearby whereas children living at a
distance will not be affected in the same way. 

In summary, it is invalid to ignore the fact that biophysical mech-
anisms, policy implementations, ecological transformations, and
social relations take place over a geographically differentiated world.
None the less, to say that geography matters is not to say that space
alters the processes themselves, although spatial relations crucially
contribute to empirical variations. Spatial patterns are not indepen-
dent of social and biological processes, nor does space determine
behaviour. Social and spatial changes are connected to each other.
Therefore, the space as socially constructed, rather than only as the
place for geographical distribution, is an essential dimension of the
study of ill health and air pollution because the two also connect to
economic and policy trends. 

The sociology of health deprivation and its indicators 

The last approach to environmental degradation and ill health uses
the parameters of the sociology of health. One notable feature is
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that the distribution of disease in society is not conceived as some-
thing which flows only from the innate properties of individuals
and involuntary exposure to toxins, but rather as emanating from
the institutional organization of society and individuals’ socioeco-
nomic conditions. A remarkably good literature on the state of
health in relation to social inequality and exclusion was produced
during the 1970s and 1980s. The US National Center for Health
Statistics estimated that in 1980, more than 29 million Americans
(14.9 per cent of the population) were in a low per capita house-
hold-income category. In this group, there were twice as many
people limited in their activities because of chronic health problems
(29.3 per cent) as was the average for members of households of all
incomes (14.5 per cent), and over three times (8.7 per cent) as many
as the percentage in households with annual incomes above the
federal poverty level (Dougherty, 1988). It is striking that similar
inequalities to those pointed at in the above earlier literature
continue to prevail in the developed countries. Deprivation and ill
health were still found to be associated in the UK in the 1990s
(Wihill, 1994). 

Two main foci can be distinguished in this literature, often inter-
connected. One group refers to the role of social class in determin-
ing ill health and health care provision, and the importance of
other parameters of social inequality such as household income,
housing, family structure, and also individual habits and lifestyle,
for ill health.

The social class view has emphasized that there is no longer much
argument that, in general, those groups of low socioeconomic
status, poor urban environment, unskilled occupation and under-
resources are likely to suffer earlier from greater morbidity. This rela-
tionship has been documented for the UK, where there is a long
tradition of classifying the population according to occupational
positions (Blaxter, 1981; Fox et al., 1985). Social class is a summary
indicator of social inequality. It has its origin in social institutions
which are outside the individual’s control. The basis for ascribing
social class has been the level of occupational skill: I – Professional;
II – Intermediate; IIIN – Skilled non-manual; IIIM – Skilled manual;
IV – Partly skilled; and V – Unskilled (Office of Population Censuses
and Surveys, 1973). Earlier large-scale studies by Spence et al. (1954)
and Dawson et al. (1969) of medical consultation figures assembled
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by occupational class and by health condition revealed high levels
of illness, incidence of severe respiratory disease, total days of
illness, and medical consultation for serious respiratory disease that
were at conspicuously higher rates for the lower occupational
classes. High proportions of severely asthmatic children were found
in semi- and unskilled manual households. The use of better indices
of social deprivation, including geographical measurements such as
mechanisms for studying areas by postcode or municipal wards, has
obviously enhanced the information, but without altering the
overall result. 

This approach has found that mortality tends to rise inversely
with falling occupational rank or status for both sexes and at all
ages. Availability of medical care in poor industrial areas in the UK
decreases proportionately to need (Black et al., 1982). From this per-
spective health inequality is a measure of the social environment
and its capacity to generate inequalities of welfare and survival
(Hart, N. 1986). Hart, J.T. (1975) has summed up these trends as the
inverse care law: that the availability of good medical care tends to
vary inversely with the need of the population served. A main argu-
ment is that social class differences in morbidity and mortality are
very pronounced, with a class ‘gradient’ and poverty being histori-
cally associated with respiratory ailments and vice versa.2

Health inequalities in England specifically among children emerge
as particularly marked among different social groups (see, for
example, Blaxter, 1975 and Hart, 1986). At birth and during the first
month of life the risk of death in households of unskilled workers is
double that in professional households. For the next eleven months
of a child’s life this ratio widens still further: for the death of every
one male infant of professional parents, almost two deaths among
children of skilled manual workers and three among children of
unskilled manual workers are to be expected. Among females the
ratios are even greater. Socioeconomic inequalities encountered
during childhood persist so that ill health is worse, and death rates
higher at every stage of life the poorer the person is. There is evi-
dence that social class trends in the experience of chronic illness, or
in the proportion of people who assess their own health as ‘poor’,
are steeper than class differences in mortality (Blaxter, 1990). This is
the case even when mortality rather than morbidity rates have been
considered as the best available indicators of the health of different
social or, more strictly, occupational groups (Black et al., 1982). 
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Accounting for occupational social class has uncovered substantial
differences in health. There are, though, a number of difficulties
because social class in the strict sense of occupational status itself
cannot cause disease, but acts as a marker for differences between
groups of people, including housing, income and education, use of
health services, diet and incidence of stressful life events (Golding,
1986): when evaluating the effects of air pollution on health, it is
imperative to consider a full range of factors. Indeed, as Black et al.
(1982) have emphasized, significant as social class is, it is not a
sufficient explanation. Social class differences do not explain
anything. The reification of the analytical construct of class into
something substantive in itself diverts attention from the ways in
which the social and material circumstances of individuals provide
different constellations of risk (Oakley, 1992). This limitation can be
partly overcome by examining the specific conditions in the house-
hold and their relationship to child health. 

Also, historically, occupational status has been defined in a
gender-biased manner. Most precisely, the male head of the house-
hold has been selected as the principal indicator of social class on
the basis of his occupation, but women and children are only
assigned occupational-based class as a result of their membership of
a household headed by a man. Therefore, while social class might be
predictive of life chances, it refers to the lives of men and not neces-
sarily to all members of the household (Oakley, 1992). This has
obvious ramifications when attempting to examine the health of
children in, for example, single-parent households as well as in
high-status social-class homes located in the surroundings of indus-
trial development. In the context of the current book, which focuses
on the health of children in a variety of residential locations, there
are therefore considerable limitations to attributing causality only in
relation to social class.

The second outlook focuses on the dominant influence that dis-
tinctive household socioeconomic factors exert on health status.
Townsend et al. (1988) have emphasized, however, that socioeco-
nomic variables are difficult to measure and trends in inequalities in
the distribution of income and wealth, for example, cannot yet be
related to indicators of health, except indirectly. For example, in all
classes, owner-occupiers have lower mortality than those paying
rent. Family structure, although only rarely included in present
studies, has attracted the attention of some researchers. For
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example, Blackman et al. (1989) explored the health of the children
of single-parent households compared with two-parent households,
but their findings claimed no significant difference. In the UK the
growth of absolute levels of resources, the spread of employer
welfare benefits and of social service benefits, as well as the increase
of owner-occupation among the working class makes a measure of
resources all the more important. Income is a nearer measure.
Household income may allow, or disallow, access to medical care
and to other basic components of good health. Though household
income is not available in clinical data, there is strong evidence that
people on low incomes suffer more ill health. In the US, the health
status of the poor is far below that of other income groups (see, for
example, Hicks et al., 1989; Miller et al., 1985).3 Turning to Canada,
Dougherty, G.E. (1986) calculated that the overall aetiologic fraction
of poverty, or attributable risk percentage of the mortality rate, was
30 per cent. That is, 30 per cent of the child mortality in low-
income groups is attributable to their poverty. Jolly (1990) ascer-
tained a significant increased mortality rate for most age groups,
and for the younger age in particular, for the lowest income group.
The Australian case corroborates the above findings where, more-
over, the rate of prenatal mortality has historically been very low,
among the lowest in the world. It remained the case in the 1980s
that perinatal mortality was worse for single mothers (who are gen-
erally poorer) and for households at the lower end of the socioeco-
nomic status scale (Hicks et al., 1989). 

Further, Harlap et al. (1973) and Leeder et al. (1976) claimed that
the risk for infants and children of becoming ill increases as the
number of children in the household rises because infections are
more likely to be spread within larger households. Another explana-
tion offered for increased levels of ill health is that mothers of large
households are less likely to have their children immunized against
measles or pertussis (Butler and Golding, 1986). However, large
sibship seems to have positive effects in the occurrence of allergic
diseases of younger children. Housing has been an important focus
in the sociological literature. For example, in the UK, inequalities of
housing and health are still linked in spite of the dramatic expan-
sion of state housing after the Second World War (Black et al.,
1982). Council tenants were found to be ‘less healthy’ than owner-
occupiers, and their unfavourable health records were primarily
connected with material deprivation (Townsend, 1979). In West
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Belfast, marked differences were found between the self-reported
health of tenants living in ‘good’ as opposed to ‘bad’ council
housing areas, allowing for social class, age, smoking and drinking
habits (Blackman et al., 1989). However, Golding (1986) argues that
living in new, centrally heated houses is not always healthier than
living in older, un-modernized dwellings. Indeed, two earlier
studies, one in America (Spivey and Radford, 1979) and the other in
South Wales (Yarnell and Leger, 1977) have shown a higher rate of
illness among children residing in newer public council housing
compared with those in older private housing. Not surprisingly, the
condition of dampness in the house was found to influence the
level of respiratory/bronchial symptoms, and greater incidence of
headaches, diarrhoea and aches and pains have been reported
among children in damp dwellings than in dry ones (Forsberg et al.,
1997; Hart, 1986).4

Occupational class and the other socioeconomic indicators previ-
ously mentioned definitively affect residents’ health status.
However, such determinants leave out other essential contributors
to ill health. For example, the chemical condition of the outdoor air
due to the location of industrial plants may not be directly related
to the social class of the dwellers of nearby households, as this book
shows. Exclusion of environmental and biophysical issues from
investigation poses the typical problem of social determinism and
socioeconomic reductionism, which under the guise of a method-
ological division of scientific labour separates the concerns of social
and of natural scientists (Benton, 1994). Thus, while the analysis of
people’s occupational social class and of other factors such as
housing and income may satisfactorily explain social inequality and
health at the micro-structural level of sociological enquiry, those
factors alone are insufficient to account for other commonly found
situations. Similarly, Dickens (1992) suggested that ‘Sociology con-
structs itself “as a watertight discipline largely by creating an imper-
meable division between itself and the natural sciences”’ (p. 19). 

Conclusion

This overview of the biophysical approach has illustrated that the
human body and the natural environment possess their own pecu-
liar physiology, ecological mechanisms and chemical characteristics.
Even though society has frequently interfered with, and attempted
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to change, the course of nature, these self-regulating features are
entirely independent of society and remain so. Therefore, ill health
that relates to air pollution must be understood at its face value. The
information that the natural sciences provides is necessary, for it
must lead to further exploration of the type that will ensure political
application. It is apparent that a combination of phenomena is
taking place. The literature has indicated that disruption of the envi-
ronmental balance in cities may cause symptoms of ill health when
inhabitants are exposed to air contamination. It also tells us that
indicators of social class, deficient access to health care and poor
living conditions are all factors that trigger ill health. The character-
istics of local place, and the social relations that have contributed to
define what occurs in those places, play important roles in the status
of residents’ health. Yet, while this research is firmly rooted in the
social sciences, it nevertheless depends heavily on the natural sci-
ences; none the less, it does not rely on their explanatory power.
This chapter has acknowledged the limitations of the methodology
and analysis of available scientific studies, to which the present
argument is nevertheless heavily indebted.

A number of problems have emerged from the review of current
scientific approaches of the relationship between air pollution and
child health because every line of explanation was incomplete in
itself. The preoccupations of the sciences have been reductionist
because their main interests have been either the biophysical, the
social, the spatial, the local, or just the global. Each of these aspects
has played a more prominent role than theoretical abstraction of
the hidden processes that promote the relationship among those
various dimensions. Alone, neither the analyses of the biophysical
sciences nor those of the social sciences are sufficient to explain the
relationship between air pollution and ill health. While the bio-
physical approach has not given enough attention to social, eco-
nomic and political dimensions, the sociology of health tends to go
to the opposite extreme, barely acknowledging the independent
reality of nature – and that of the environment and the human
organism in particular. They each explain the properties of complex
wholes in terms of the parts or units of which they are composed
and overlook political processes that affect the context of transfor-
mations of nature. Unfortunately, researchers from different
scientific fields have mostly failed to enquire into essential matters
that connect the aspects of the problem.
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The sociological approach certainly recognizes the effect of social
institutions such as social class and occupation, but tends to ignore
the overall effect of the process of neo-liberal economic growth.
Lewontin and Levins (1997) help to highlight this problem. They
explain that, at best, liberal thought attempts to combine the bio-
logical and the social in a statistical model that assigns relative
weights to the two, allowing for some component of interaction
between them. But the division of causality between the distinct
biological and social causes, which may then interact, misses the
real nature of their codetermination. In this sense, emphasize Jones
and Moon (1987), we need the macro-gaze of social structure and
not just the micro-gaze of biological individualism to provide an
adequate explanation of ill health as a social phenomenon. It is
necessary not to reduce the social to the individual or to explain
disease by only biological variations, but to do the reverse, that is to
place and relate the individual and their biology in social and polit-
ical context.

The chapter has shown that much of the work in the field of en-
vironmental degradation and health has been concerned with
establishing universal, regular empirical connections. The inter-
relationship between biophysical and social events has been
dimmed. Causal links between economic changes that take place
over time and the spatial and social variations of human ill health
and the extent of environmental pollution found at a particular
place and time have remained not only unresearched but, more
often, unacknowledged. While description and quantification are
necessary, these cannot replace causal explanations. Empiricist
methods as tools to approach ill health associated with air pollution
by measuring the extent of the events and their associations, while
helpful, are not always sufficient. Positivism should not be
equated with quantification, which can be applied in any
approach (Johnston, 1994).

Essential as natural science investigations and identification of
geographical patterns might be, actual connections and interactions
between objects have often been recorded in aggregates using their
positivist methods alone, without any reminder of their links to
some basic phenomena of current society such as economic growth.
While explanation in positivism is often considered to be synony-
mous with establishing the causes of events, there remains fierce
controversy over whether or not the real world actually behaves in



42 Economic Growth versus the Environment

such a manner (Jones and Moon, 1987). Positivism, however,
should not be equated with quantification which can be applied in
any approach (Johnston, 1994). The weak concern with the concep-
tualization of the linkages between social and biophysical realities
emerges in large measure as a consequence of the observation that
either air pollution or ill health is assumed to be unproblematic,
their description a minor preliminary to the business of science. In
this way, the explanation of pollution in highly economically devel-
oped cities remains incomplete and fetishistic.

The social mechanisms that make air pollution in cities some-
thing endured as an accepted risk factor, particularly after the liter-
ature has widely acknowledged its deleterious health effects, have
been less addressed and researched than other aspects of the associ-
ation. Whereas conventional research and institutional views of
the problem typically separate the various components of the rela-
tionship, the challenge lies with addressing it as a multi-layered
configuration and with opting for a critical and political explana-
tion of the problem. The analytical perspectives and the knowledge
produced in the three theoretical groups have furnished our under-
standing with highly informative data, methodological tools and
some material for connecting the prevailing fragmented discipli-
nary conceptions. However, an analysis informed by these ele-
ments alone remains unconnected overall because it still lacks a
wider framework of the political and economic relations that, at
the local, regional and global levels, urban contamination make
possible.

It is argued that this deficiency of employing any single discipli-
nary analysis in isolation shows a conceptual discontinuity among
the biophysical and social sides of health, air pollution and the
dominant social structures in major cities. This obstacle has con-
tributed to emphasizing an ahistorical interpretation of the relation-
ship. In fact, the commonly ascribed nature/society dichotomy
muddies our analysis because our modern understanding of nature
and development is embedded in the division between natural and
unnatural, rather than in reality (Norgaard, 1994). Typically, natural
and social scientists alike do not regard the presence of macro-
political and economic processes which are historically determined
as in any way problematic. The next chapter addresses precisely the
role of economic growth and its impact on the environment.
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Notes

1. For further information on the effects of lead on child health see Brown
et al. (1990); Caprio et al. (1975); Needleman et al. (1979); Schneider and
Lavenhar (1986); Wilson (1983).

2. In UK areas with most sickness and death, general practitioners have
more work, larger lists, less hospital support and inherit more clinically
ineffective traditions of consultation than in the healthiest areas; and
hospital doctors shoulder heavier case-loads with less staff and equip-
ment, more obsolete buildings and suffer recurrent crises in the availabil-
ity of beds and replacement staff (Hart, J.T., 1975). 

3. In the US, mortality rates are calculated in combination for racial, sex and
age groups. It is therefore impossible to derive the actual incidence of death
for the lower-income groups alone. None the less, the overall mortality rate
is higher for Blacks and other minority groups, most of whom are concen-
trated in the poorer stratum, than for Whites (Dougherty, C.J., 1988).

4. Mould growth could be responsible for the significantly worse health of
children in damp houses. Spores germinating under moist conditions
may enter the respiratory tract, causing bronchial and asthmatic symp-
toms including fever, tiredness and lethargy. Children then have less
resistance to allergens and are more vulnerable. In addition, allergic reac-
tions may occur to the house dust mites and storage mites that multiply
in damp conditions. The mycotoxins, or mould given off by fungi, may
get into the mouth or nose and be swallowed, causing stomach upsets as
well (Hart, 1986).
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3
Theory and Practice of Growth
and Degradation of Nature

Introduction

Chapter 2 identified the main theoretical paths that define, measure
and analyse those factors that are constituents of the relation of air
pollution and ill health. Social theory and the natural sciences can
certainly continue to make major contributions to the understand-
ing of environmental problems, but the danger is that their compar-
atively distinct disciplinary compartments will remain unconnected.
The social and the natural sciences have indeed made great strides
in their own specialties and each now has its own well-developed
discourse. None the less, the problem is that they are talking past
each other even though the sharing of data has become common
practice among disciplines. The present chapter attempts to connect
them under the rubric of the political-economy analysis.

This chapter discusses the relationship between environmental
degradation and economic growth because fundamental aspects of the
latter are implicated in the type and extent of urban contamination.
At the core of this argument is the observation that the process of
economic growth, and of globalization over the last decades, has much
to do with the persistence of pollutants in urban skies. Reviewed here
are the most relevant political and economic theoretical discourses
that have criticized society for its treatment of the natural environ-
ment, and the most appropriate views for interpreting current air
pollution in world cities are selected. Finally, a conceptual framework
is developed to address the issue of continuous degradation of 
the environment and, following those theoretical guidelines, an 
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interdisciplinary practical method to explore the accumulation of
urban air pollution and related ill health is put forward. 

Critical stances towards economic growth and its effects on the
environment have emerged in sociology, economics and the political
sciences. This interest has emphasized those aspects of modern society
that are related to diverse aspects of environmental degradation. It
has also promoted different solutions for conflicts between an increas-
ingly industrialized and consumerist society, and nature as its suste-
nance base. The discussion of economic growth and environmental
degradation has thus shifted from the continuing viability of the
growth model – a consensus which, since the Industrial Revolution,
has held that expanding production is a good thing; to neo-
Malthusian ‘limits to growth’ concepts and the scarcity thesis of the
early 1970s. It has moved to a critique of industrialization and mod-
ernization, to a search from the mid-1980s onwards for means to
grow economically but within the ecological limits, through manage-
ment and technological advance. Concepts and applications of sus-
tainable development and ecological modernization best represent
the latter. The social critique and suggestions that drive these theories
are reformist. On the other hand, radical interpretations of economic
growth and the environment have also been developed, and these
draw on ecological economics and advanced Marxist sociological
thought. A main objective of the current review is to identify the
existence of a priori assumptions in the available theories, that is, the
underlying thought which is normally ignored (Adam, 1994). Widely
used theoretical views can be misleading and they naturally reproduce
a divided or dual view of society, overlooking the precise links that
this book attempts to trace. Useful interpretations, on the other hand,
derive from acknowledging that biophysical and social factors inter-
vene in the contamination of cities and recognizing that political and
economic structures play key roles in environmental transformations.

Critical environmentalism and economic growth

As stated in Chapter 1, society and nature establish conflictive
relationships due to the fundamental second contradiction of capi-
talism. However, different theories have not always viewed this rela-
tionship as antagonistic. This basic contradiction has been
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interpreted variously by either a pure descriptive and idealist, prag-
matic and holistic, or a more comprehensive and realistic approach.
Hence understanding of the theoretical basis that has dominated
the subject has practical implications. Reformist thought, for
example, has become the principle driving liberal economic policy-
making in the developed world and has dominated the trend for
integrating environmental considerations in existing economic sectors
(for example, the Fifth Environmental Programme for the European
Union). Three main planks of activity have been distinguished in the
political and economic perspectives that link society and nature:
symptomatic, reconciliatory and transformative approaches (see 
Table 3.1). The main theories that illustrate each approach are
discussed according to their relation to the contradiction between
nature and society, that is, through their consideration of the
factors most responsible for environmental deterioration. 

A first approach focuses on some characteristic aspects of econ-
omic growth while assuming that these represent the social origins
of biophysical degradation. The approach that unifies the theories is

Table 3.1 A political-economy classification of growth and enviromental
degradation theories

The approaches Leading theories Origin of the problem Typical authors

Symptomatic Limits to growth Natural scarcity Meadows; Ehrlich
Industrialism Industrial society Porritt; Illich

Reconciliatory Sustainable Management WCED; Bartelmus;
development Elkins
Ecological Insufficient and Gouldson and
modernization inappropriate Murphy; 

technology and Spaarsgaren; Mol; 
policy Janicke; Jacobs

Transformative Co-evolution Disregard for Norgaard
connections of 
society, science and
technology

Materialism Exploitation of Dickens; 
nature O’Connor, J.;
through social O’Connor, M.; 
relations Redclift; Gould, 

Schnaiberg
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called here symptomatic. It postulates that the main underlying
causes of environmental degradation lay either with the biophysical
limits of nature – which reduce the possibility of producing more –
or with industrialization of society, rather than with the deeper
process of growth itself. One of the most common theories in the
symptomatic approach describes factors that pose a fundamental
threat to the ‘carrying capacity’ of ecosystems. It addresses concerns
related to rapid population growth, widespread malnutrition, accel-
erating industrialization, depletion of non-renewable resources, and
a deteriorating nature. Since the 1970s, the relationship between
economic growth and the environmental crisis has been depicted as
essentially a problem of scarcity on the global scale, concerned with
too many consumers placing an unacceptable burden on a declining
resource base. Limiting the growth of the economy is the well-
known thesis of the Club of Rome, the most prominent representa-
tive of this standpoint. The other thesis with a symptomatic
approach, industrialism, follows the central assumption that the
development of industry and its impact on society are the central
features of modern states and the main force behind the environ-
mental crisis (for example, Badham, 1982; Porritt, 1984;
Schumacher, 1974; Simonis, 1989; Singh, 1976). Industrialism
theory understands the politics of the industrial age as a three-lane
motorway, consisting of left, right and centre, with vehicles in dif-
ferent lanes, but all heading in the same direction of industrializa-
tion. ‘The very direction is wrong’, says Porritt, ‘rather than the
choice of any one lane in preference to the others. It is our per-
ception that the motorway of industrialism inevitably leads to the
abyss …’ (1984, p. 43). The same underlying thought is found in
demodernizing authors, such as Illich (1975), Gorz (1983) and
Bahro (1986), who consider that the industrial system is adminis-
tered in an ever more centralized hierarchical way. Accordingly, the
system is used as an organizational device that has become wide-
spread but no longer adapted to the demands of human beings and
of nature. They advocate a straightforward de-industrialization of
society as the solution to all environmental and other problems. A
basic assumption in the symptomatic interpretation of economic
growth and environmental degradation is not to call into question
the gratification of ever-growing human desires by way of a tech-
nologically mediated mastery of nature. This is a feature also
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characteristic of the next set of theories: while technology could not
help realize the dream of infinite growth in a finite system, tech-
nology still represents the solution for the devil it created. 

The symptomatic theories have raised important issues that link
the natural environment with the workings of society. However,
they do not go any deeper, such as into the general mechanism of
the social system that has facilitated such occurrences as the growth
of unregulated industry. The main limitations of the symptomatic
approach are, first, that it reduces the cause of the conflict between
environment and economic growth to a social and biological ques-
tion. Second, it neglects the initial political and economic priorities
that are instrumental in prompting leaders to choose measures that
may cause excess use of raw material, malnutrition, degradation and
accelerated industrialization. A belief characteristic of such theoreti-
cal views is that the real political reasons that people destroy the
environment originate in a new social order based on technocrats
and bureaucrats. This order of society is thought to have tran-
scended the capitalist order and therefore capitalist societies have
become industrial, post-industrial or post-capitalist. Indeed, the
virtual inability of the symptomatic approach to appreciate the
intricate relations between the environment and economic growth
emerges because, by overlooking the economic forces behind indus-
trialization, it does not transcend any political spectrum (Dobson,
1991, 1995). The symptomatic approach represents a general and
shallow critique of the contradiction that gives rise to such persis-
tent contamination in cities; yet it gives the illusion of a super-ide-
ology within which communism and capitalism are inscribed. A
different interpretation of the serious issues rightly raised by this
approach is needed in order properly to understand and politically
to challenge enduring air pollution in cities. 

The underlying view of a reconciliatory approach unifies a second
group of theories that also relates economic growth and the en-
vironment but from a different angle. It originates from the shift of
emphasis in the 1980s – from the critical view of growth in all
sectors of the economy to a debate on how to manage such growth
in order to incorporate ecological and social considerations. The
theories in this group find a middle course over the issue of econ-
omic growth and environmental protection. This approach avoids
questioning the nature of economic growth but rather encourages
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it, suggesting improved and efficient patterns of production and
consumption. Representative of this approach are sustainable devel-
opment and ecological modernization. 

The theory of sustainable development advocates the revitalization
of global economic growth in order to reduce environmental degrada-
tion and alleviate poverty because existing patterns of development
are simply not sustainable in the long term (Bartelmus, 1994; Stern et
al., 1992). Sustainable development ‘involves more than growth. It
requires a change in the content of growth, to make it less material-
and-energy intensive and more equitable in its impact’ (WCED, 1987,
p. 52). An important emphasis of sustainable development is on ques-
tions of even development and peace in developed and less devel-
oped countries, and not simply on economic growth as measured by
per capita gross national product. Forests, soils and grazing lands
were discovered as necessary input to long-term growth, but their
availability can no longer be taken for granted. Sustainable develop-
ment also implies that all negative environmental externalities such
as pollution should either be internalized or reduced via technology,
and there should be a non-declining stock of ecological and social
capital (Elkins, 1993). Moreover, sustainable development ought to
mean the creation of a society and an economy that can come to
terms with the life-support limits of the planet, argue O’Riordan and
Voisey (1997). The other reconciliatory perspective of economic
growth and the environment is ecological modernization, a theory
still under construction (Mol and Sonnenfeld, 2000). It rejects the
notion of an incompatible opposition between capitalism – involving
constant economic growth, technological development and the
spread of consumerism through global marketization – and the goals
of environmental conservation (Pepper, 1999). Ecological moderniza-
tion stands for a major transformation, an ecological switch-over of
the traditional industrialization process and consumption cycles to a
direction that takes into account maintaining the sustenance base in
the context of industrialized societies and uses more intelligent tech-
nologies (see Janicke, 1985; Mol, 1997; Simonis, 1989). The theory
holds that a new phase of capitalist development is taking place, but
with industrial society and industrialism as central to the develop-
ment of modern society (Spaargaren and Mol, 1991). The view that
environmental protection does not impede capital accumulation but
has a potential to further accumulation clearly illustrates the



50 Economic Growth versus the Environment

reconciliatory approach (Cohen, 1997). Ecological modernization
encourages the enhancement of lifestyles and domestic consumption
(Spaarsgarten and Van Vliet, 2000). Social and institutional trans-
formations have been, and still are, at the core of much current
scholarship on ecological modernization (Elkington, 1987; Janicke
and Weidmer, 1995; Pearce et al., 1989; Pearce et al., 1991).
Ecological modernization promotes the application of stringent en-
vironmental policy as a positive influence on economic efficiency
and technological innovation (Gouldson and Murphy, 1997).
Similarly, rather than seeking a contradiction between society and
nature, ecological modernization does not perceive economic devel-
opment to be the source of environmental decline. It seeks to harness
the forces of entrepreneurship for environmental gain.

The reconciliatory approach poses some difficulties as a prospec-
tive main theoretical tool for the analysis of urban pollution and
economic growth in world cities. Its advocates consider that the
environment can be a pool of resource inputs, even if these are
scarce, rather than seeing it as a complex system that is transformed
by development (Norgaard, 1994). Views that build upon a reconcil-
iatory platform analyse the environment less as a commodity than
does traditional economics which, drawing on market mechanisms,
fails to allocate environmental services efficiently (Jacobs, 1994).
Environmental systems are not divisible, almost never reach equilib-
rium positions, and changes are frequently irreversible (Norgaard,
1985). For reconciliatory theories, it is the externalities of growth
(particularly, air and water pollution) and the efficient management
of the environment, rather than scarcity, that provide the ‘limits to
growth’. However, the validity of efficiency in terms of ecological
modernization has been challenged by the position that attempts to
focus the social imagination on the revision of goals rather than on
the revision of means for achieving efficient resource management
(Sachs, 1997). For Sachs, the whole meaning of nature conservation
changed with the concept of sustainable development. In a fresh
and critical stance of sustainable development, he emphasizes that
sustainability now means the efficient management of natural
resources in order to optimize the yield of living resources, such as
forests or fishstocks, by harvesting only so much as will not impair
the rate of regeneration. For sustainable development, economic
growth has to be seen as variable in its structure, while, on the other
hand, nature has to be considered manageable.
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The symptomatic and reconciliatory approaches of economic
growth and environmental degradation have in truth advanced our
understanding of the link between the natural environment and
those aspects of the current economy that cause notorious environ-
mental damage. Also, they appear to have the potential to allow
environmental degradation and social intervention to become con-
ceptually more closely linked than in scientific and reductionist
views, as seen in the previous chapter (Redclift, 1992). However, the
fact that they have done so, while failing to question the vested
social interests that have protected and even encouraged polluting
practices, means that these approaches lack a strong grip on what
are the real sources of seemingly unstoppable urban contamination.
The consideration of wider social processes such as globalization is
essential for the assessment of such causes. We should not conceive
of ecological modernization as a paradigmatic environmentally
friendly shift in the economic production process without consider-
ing the articulation of local and sectoral shifts within the global
context (Gandy, 1997). Neither can we ignore the fact that sustain-
able development as a desirable objective has served to confuse the
costs that growth inflicts on the environment and, hence, on
people. The two groups of theoretical approaches take for granted
the central issue of economic growth as the only possible motor
behind development, failing to recognize the direct, or indirect,
damage that it may unleash on the environment. On this issue,
Sachs says pointedly that the basis upon which the dilemma
between the crisis of justice and the crisis of nature rests is the con-
ventional notion of development (Sachs, 1997, p. 71).

A common feature of the reconciliatory and symptomatic
approaches is that sustainability is discussed in purely economic
terms. For example, O’Connor, J., (1994) has emphasized that this
environmental economic tendency is present through the usual cal-
culations of environmental cost and money capital, investment and
consumption-related extraction of natural resources. For environ-
mental economics, the current liberal social structures that have so
enthusiastically empowered economic growth are seen as irrelevant
to the deterioration of the environment; none the less, for them,
these same structures certainly become very appropriate for over-
coming the environmental problem. And from this economic point
of view, sustainability economics must of necessity describe an
expanding economy, something which contradicts in large part the
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steady-state economy that depends on the capacity of the environ-
ment, as suggested by the steady economy as postulated by Herman
Daly (see Chapter 1). The interface between the natural and the
social worlds becomes blurred in the symptomatic as well as in the
reconciliatory approaches because they are founded on leading con-
victions that a single-line cumulative growth of scientific knowledge
in history gives rise to a progressive mastery of nature through its
application in technology, and the development of market forces as
the means to ensure protection of the environment (Blowers, 1993).
Sustainable development, none the less, can acquire a different, and
very acceptable, connotation when applied to a perspective that is
neither about economic excellence nor about biospherical stability,
but about local livelihoods (Sachs, 1997). Creating high environ-
mental standards, as ecological modernization does, can be a posi-
tive incentive to alleviate the contradiction between nature and
society. Yet these measures are in fact supposed to promote new spe-
cialist industries and sectors, and to enhance the possibility of sub-
stantial employment growth. The reality is that, although urban air
quality has improved since the 1950s, the ecological modernization
that has taken place in the last decades has not been sufficient to
reverse air pollution in cities.

The third and last approach consists of theories that consider that
the causes of environmental degradation in modern societies lie in
the macro-structural political and economic capitalist system of
organization, historical evolutions in society, technology and
science. We call them the transformative approach theories and they
represent the most appropriate theoretical tool to understand eco-
nomic growth and the environment in world cities. A transforma-
tive approach sees capitalism as the main problem underlying
ecological questions – rather than as providing its solutions, as do
the other theories. Two main perspectives offer explanatory approx-
imations of the relation between economic growth and environ-
mental degradation that are most useful: co-evolutionism and
materialism.

The transformative approach sees that scarcity as a natural bio-
physical limitation, and industrialization as one of the main sources
of environmental degradation, must be located in historical and
social contexts (Dickens, 1992). The point here is that, as Harvey’s
early writings stressed (1974), scarcity in developed societies is not a
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product of certain levels of taste and consumption, but rather delib-
erately created and manipulated by producers. Scarcity is necessary
to the survival of the capitalist mode of production. Rather than
scarcity as the cause of the environmental crisis, argues Redclift
(1987), the costs of environmental degradation and its distribution
are such that continued growth becomes unacceptable. As a conse-
quence, long before it becomes biophysically impossible to grow
economically because of insufficient resources, it becomes socially
undesirable to do so. Economic growth is, in fact, the reality that
makes human choice less and less possible under conditions of
scarcity (Redclift, 1987).

The main theoretical perspective that is built upon a transforma-
tive approach is materialism, which is best represented by authors
who have drawn on, and significantly enriched, original Marxist
interpretations of the relation between environment and society.
The capitalist mode of production has a central role in both the gen-
eration of this environmental degradation and the impossibilities of
overcoming environmental devastation (Gould et al., 1996; Pepper,
1999). Much of traditional political-economy theory – at least until
the 1970s or 1980s – has tended to underrate the importance of
social variability within social (capitalist) structures. It has been nec-
essary to incorporate new concepts and understandings concerning
the relation between nature and modern society. Dickens warns that
‘turning from functionalism to Marxism did not mean that the
analogies and dualism between nature and society were finally
dropped’ (1992, p. 49). Traditional theory has limited an appropri-
ate appreciation of the varying ways in which real capitalist societies
have accommodated the self-destructive forces and contradictions
of capitalism (Dickens et al., 1985; Dickens, 1997). Such narrowness
meant that only later was the second contradiction of capital, that
between society and nature, brought to light. As stated in Chapter 1,
it is this fundamental and general framework that explains the
current deteriorated state of the environment under conditions of
economic growth.

In the main, the materialist political-economy tradition has been
concerned with explaining the context in which the approppriation
of nature takes place. Schnaiberg and Gould (1994) and Gould et al.
(1996) centre the analysis on the ‘treadmill of production’. The
treadmill concept implies that the process of production tends to
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result in environmental degradation through withdrawals from
nature, and additions, that is pollution. The treadmill of production
concept holds that modern capitalism and the modern state exhibit
a fundamental logic of promoting economic growth and private
capital accumulation and that the self-reproducing nature of these
processes causes them to assume the character of a ‘treadmill’. But
clearly, stresses Redclift (1984), ‘what could not have been predicted
in the lifetime of Marx or Engels was that capitalism would pose
such a threat to natural resources that the very existence of develop-
ment would be called into question’ (p. 6). Even if well managed,
declares this view, it is a fallacy to believe that any level of eco-
nomic growth is possible without a corresponding degradation of
the environment, however limited (Redclift, 1987). The contradic-
tion between society and nature wrecks the environment through
flows of trade, industrialization, investment and aid that encourage
the exploitation and waste of resources, pollution and destruction of
the ecosystem. 

Co-evolutionism offers appropriate insights into the adverse
effects of industrialization and stresses the reciprocal effect of joint
social, economic and technological change. Crucially, it breaks with
the supremacy of the paradigm of the nature/society divide, an issue
not particularly relevant for previous approaches. The era of hydro-
carbons drove a wedge between the earlier co-evolution of social
and ecological systems when capturing the energy of the sun
through ecosystem management became less and less important as
Western science facilitated the capture of fossil energy (Norgaard,
1985). Economic systems co-evolved with the expanding number of
technologies for using hydrocarbons and only later adopted institu-
tions to correct the detrimental transformations this co-evolution
entailed for ecosystems and ultimately for people. Co-evolution
explains, for example, climate change, which unlike the environ-
mental concerns of resource scarcity in the 1970s, was prompted by
apparently profligate global energy consumption (Redclift, 1996).
The co-evolution theory explains that hydrocarbons freed societies
from immediate environmental constraints but not from ultimate
environmental constraints, that is, from the limits of the hydrocar-
bons themselves and of the atmosphere and oceans to absorb
carbon dioxide and other greenhouse gases associated with fossil-
fuel economies (Norgaard, 1994). The co-evolutionary approach
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recognizes that societies in the twentieth century can be characterized
as social and economic systems whose growth is co-evolutionary,
based on stock resources and the neglect of environmental systems
(Redclift and Woodgate, 1994). Norgaard emphasizes this interactive
synthesis and equilibrating operations; but, significantly, he adds
that at times, there are unexpected ecological results of both natural
and social mechanisms of change (Norgaard, 1997). 

In summary, the three identified critical political-economy
approaches to economic growth and the environment contributed
material for assessing the causes of persistent contamination in
modern cities. Opting for a symptomatic approach would mean
putting responsibility for persistent urban contamination on the
limited capacity of the atmosphere to absorb industrial and vehicle
traffic emissions, rather than on the interaction between regula-
tions and economic priorities of governments, corporations and
other interests. Adopting a reconciliatory approach would mean
blaming inefficient management and ways of production for exces-
sive pollution in cities. A transformative approach focuses on the
social forces that act to continually modify the environment, and
identifies the priorities of society that affect what and how to
produce, distribute and use.

Reorganization of global economy and urban
environment

In discussing current economic growth and the natural urban envi-
ronment, the globalization of the economy must be incorporated
because a new world economic order has emerged since the 1970s,
with evident implications both for the global and, significantly, the
local environment. A critical appreciation of the process of global-
ization (Chapter 1) is thus articulated to the theoretical transforma-
tive approach to explain current pollution in cities. Globalization
represents a major and far-reaching strategy for expanding eco-
nomic growth. It affects the geographic, economic, cultural and
social dimensions of current society and encompasses changes such
as relocation of industrial plants; a burgeoning urbanization that
consumes green belts and appropriates built urban land as if these
were empty sites; and internationalization of financial markets. The
unprecedented reorganization of the world economy has generated
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visible changes in built environments. Whereas there is now a lower
level of urban pollution in comparison to the mid-twentieth
century, this decrease in environmental degradation has been offset
by the continued growth in output. Industrial processes, interna-
tional trade and other activities connected to increased output are
not unrelated to conspicuous and also less visible degradation of the
natural environment. In this constellation of growth and globaliza-
tion, world cities occupy preponderant functional economic roles, a
point that is further illustrated in Chapter 4. At the same time,
world cities are also condemned to accelerated local environmental
degradation, as this book shows for Houston in particular. 

Importantly, a justification for recognizing the strength of global-
ization in current structures only derives from the fact that today
globalization represents a major factor for change – that is, a mecha-
nism comparable to that of alcohol which causes drunkenness in
people (see Chapter 2). Globalization adds a further dimension to
the basic contradiction between nature and society. This compo-
nent is geographic and also visible in world cities, and is important
for observations of actual environmental and health transforma-
tions in one city. Following from the points raised in Chapter 1,
economic intensification has been led by multinational companies,
banks and state governments (Thrift, 1988). It has engendered a
deep international division of labour, new patterns of consumption
and needs, the incorporation of new spheres of production into the
global market, relocation of industrial and energy plants in the
developing world, and a greater centralization of world finances.
The spread of information technology, as a major dimension of
globalization, has been an essential component for the ‘success’ of
world-financial operations (Yearley, 1996, p. 4), the heart of the pro-
ductive capacity of economies, and the military might of states
(Castells, 1998, p. 320). All these are aspects of globalization that
have affected, directly or indirectly, the quality of the environment
not of one, but of many cities worldwide. 

It has been argued that some elements of a more globalized
economy may initially seem benign (or even positive) for the envi-
ronment, although the opposite may be true when viewed in a more
dynamic way and in the longer term (OECD, 1997). From this view-
point, one may conclude that the analysis of the environmental
consequences of globalization must be carried out over a longer
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time frame than is required for many economic issues. Some consid-
erations might be that the rate of globalization is not constant over
time and, similarly, the rate of environmental change due to global-
ization may not be constant. However, this book argues that the
current deteriorated state of urban environments already offers a
sufficient testimony to the adverse consequences of globalization. In
fact, the process of environmental protection might well be delayed
if longer-term environmental assessment is implemented. Such
longer terms are allegedly needed to obtain further scientific infor-
mation to reduce risks. But realistically, these will just enable undis-
turbed growth. Increasing air contamination in world cities like
Houston, London, Philadelphia and New York is a realistic indicator
of the lasting strategies of economic growth as well as of the local
outcome of globalization practices. Important foundations promot-
ing environmental protection are assessment of current and past
health risks associated with urban environmental hazards as evi-
denced by the epidemiological data, the analysis of the role of social
structures, and the cognitive need to link expert and lay knowledge.
The book positions the immediate issue of urban air pollution and
health as integral to world cities and argues that a transformative
political-economy approach and biological framework are needed
within a spatial perspective that looks at interaction of geographical
levels with social structures.

An approach to urban pollution 

The social and biophysical dimensions of life in world cities are con-
nected through numerous and significant interfaces. Yet society as
much as nature displays independent realities which coexist in
cities; therefore the input of the biophysical approach in terms of
environmental science is needed. As seen in Chapter 2, there actu-
ally are entities and causal processes that cannot be contained
within social theory (Dickens, 1997). On the other hand, the con-
tention is that economic growth and environmental pollution are
intricately linked (Cherni, 1993b). By separating these two compo-
nents, a serious risk arises of misjudging causes and the possible
solutions of the familiar configuration of pollution in cities. It is
necessary to avoid a scenario in which the phenomena of increasing
environmental degradation and ill health continue to be treated as
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if they were divorced from the dominant type of economic activity.
Also the main political priority of government, and our alienated
and divisive relations with nature, should be recognized for their
place in the analysis. The idea of a ‘weak biological determinism’, to
use Benton’s terminology (1989, 1994), has therefore been adopted
for analysing economic growth, globalization and environmental
pollution in cities. Weak biological determinism commits the analy-
sis of social structures to a natural sciences approach but not neces-
sarily to a reductionist one. It recognizes the relevance of
evolutionary theory, physiology, epidemiology, genetics and, espe-
cially, ecology, as disciplines whose insights and findings are perti-
nent to our understanding of the natural environment, ourselves
and society. Remarkable works such as those by Rose et al. (1984),
Benton and Redclift (1994), and Lewontin and Levins (1996, 1997)
have contributed to the critical analysis of the relation between this
biological perspective and society. 

Human health is one aspect of society which researchers have typ-
ically associated with biophysical conditions, public institutions,
indicators of poverty, or with individual behaviour. Research on
pollution and health has produced very useful information but
piecemeal explanations, as has been discussed in Chapter 2.
Showing that airways become obstructed due to the effect of air-
borne particles is crucial, yet it tells us nothing about the political
and economic mechanisms and the social commitments that permit
certain levels of air particles in cities. Therefore, the approach of ill
health and the environment must be rectified in order to explain
the problem of long-lasting urban air contamination, with the
objective of improving the well-being of residents in urban areas.
Applying a transformative approach and an appreciation of the
process of globalization, one can explain the biological and chemi-
cal changes occurring in the local environment and the conse-
quences for residents’ health. For example, commodity production
itself will affect health in a variety of ways: the biophysical repercus-
sions of shift-work, de-skilling, overtime or the use of dangerous
chemicals (Doyal, 1987). Yet, the biophysical effects of the produc-
tion process extend beyond the work place because health-
damaging materials are emitted into the environment in the form of
industrial externalities. Despite adverse health effects, commodities
continue to be made, and fossil energy to be produced and
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consumed, simply because they are profitable and have become
entrenched and essential to our lifestyle. Navarro (1986) has sug-
gested that many of our health problems exist because of and are
reproduced by the process of capital production, which expands and
affects the world of consumption as well, becoming the problem of
everyday life. The continuous deterioration of nature in the urban
environments that results from pollution of various kinds is often
the by-product of industrialization and of urbanization. The two
respond to development policies promoted by governments as part
of the institution of economic growth and globalization. The actual
limits of relentless economic growth are not only resource scarcity,
deficient management of nature, lack of stronger policy, as sympto-
matic and reconciliatory theories argue. It is important to think of
the limits in terms of those aspects of society that promote unend-
ing production to satisfy undefined goals. These activities can pose
numerous risks in human and environmental terms.

Many causes of the environmental crisis in cities are structural,
with roots in political institutions and relations of production;
hence anything other than a political and economic treatment of
the problem of urban air pollution and human health lacks credi-
bility. The theoretical argument of the second contradiction of
capital explains the position of conflict between nature and
society. Moreover, co-evolutionism helps our understanding of
changes in nature by taking into consideration the historical
context. An acknowledgement of this type contributes to a resolu-
tion of the issue of ahistoricism that is often inplicit in the
scientific approaches that have addressed air pollution and disease.
As society has increasingly made an impact on the biological and
biophysical worlds, so it becomes increasingly necessary to
develop theories and understandings that cut across these differ-
ent spheres.

The last point is that the concrete is not something which is
reducible to the empirical (Sayer, 1992). Our concrete objects of
study, that is, air pollution and health, are concrete not simply
because they exist, but because they are a combination of many
forces or processes that are activated over space. The abstract logic of
the process of economic growth (for example, the promotion of free
market competition and the search for profit, the neo-liberal state
and deregulation), articulates with material spaces and people to
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generate unique concrete social spatial patterns of production, resi-
dence, and varied forms and degrees of environmental degradation.
These specific population and environmental urban patterns need
to be understood before the presence of social and political
processes at work can be identified. In this sense, the real is more
than the concrete, for embedded within it also lie crucial social
processes which have enabled biophysical change to occur. This
book looks into the real and dynamic world of air pollution and ill
health in order to challenge ahistorical and detrimental misconcep-
tions that have led to the misguided belief that the most valid con-
siderations are the biophysical. 

A polluted city like many others

Houston provides a useful case study as a contingent urban setting
within which the relationship between health and pollution may be
examined. Houston is considered as a microcosm of both economic
growth and environmental degradation. It epitomizes the capitalist
heaven and the air pollution haven recognized in the literature
(Blowers, 1993). This ‘paradise/hell’ contradiction is shared by many
world cities today, like London and Tokyo. This relationship is also
typical of cities like New Delhi, Mexico City and Bangkok in the
Third World (Hardoy and Satterthwaite, 1987). 

Although there are a number of noteworthy points about
Houston’s successful growth in particular, the city is certainly not
considerably different from other major US cities such as Los
Angeles, Dallas or Detroit. As in other American and European
cities, urban growth and air contamination illustrate dramatic
changes occurring in most metropolitan areas in the world over the
last decades as a result of unprecedented developments in the local
and global economy. Yet, focusing our attention on one selected
city is important for empirical as well as theoretical reasons. Indeed,
different structural processes can produce similar empirical results,
just as the same processes at the structural level can produce differ-
ent practical results. The quantity and quality of concentrations of
air pollution in the real world are important because they can make
a difference to the type and extent of health damage; and because
they indicate technological stages and social commitments. It is
thus plain that neither pure empirical nor theoretical studies alone
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can explain the relationship between economic development, air
pollution and ill health. Sayer (1992) emphasizes that

Explanations of concrete phenomena which abstract from spatial
or other forms must be regarded as being significantly incomplete.
Yet few social scientists even recognize the problem, and this
despite the fact that variations in form are a major factor in the
failure of causal mechanisms to produce empirical regularities.

(p. 247)

A useful and genuine picture of reality requires quantification as
well as qualification of the main events of air pollution and ill
health. A central source of this information is the local public;
indeed, the incorporation of lay knowledge is essential to avoid
reproducing the dualism of the sciences (Chapter 1). At a procedural
level, political-economy theory of economic growth and the envi-
ronment, the conceptions of interaction between social and bio-
physical dimensions, and assessment of the concrete events can all
be illuminated by a case study. Residents’ reports enable the
researcher to point out whether there is a need to address loopholes
in the legislation, and to assess what is wrong with the environment
and its people. Therefore the underlying commitments of govern-
ments, the political strength of economic corporations, the pure
dedication of the research community and its relative position in
society, are all reflected in the state of the environment.

Applying knowledge from a number of relevant disciplines to
describe and explain the persistent air pollution at the beginning of
the twenty-first century in world cities requires a cohesive and criti-
cal approach. Figure 3.1 shows a general quadrate conceptual model

Political-economy theory

Participatory
database

Physical

Environmental
degradation and
health risk

Past and current
social processes

Figure 3.1 Interdisciplinary framework for environmental degradation and
risk
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that consists of theoretical, contextual, participatory and concrete
dimensions. It is dynamic and indicates the interactions among the
sectors, but also shows the prevalence of the political and economic
analysis for explanatory purposes. The model indicates the interdis-
ciplinary nature of the approach. It also represents a political recon-
ceptualization that contributes to the resolution of the enigma of
persistent contamination in cities. The model attempts to capture
the uniqueness of each city case as well as the generalization of
social and biophysical processes. Therefore, the model can be repli-
cated elsewhere. 

Table 3.2 gives a practical guide to research that connects various
facets of the problem. Both quantitative and qualitative analysis are
necessary in this type of interdisciplinary and political enquiry.
Quantitative information enables a more precise description of the
state of the environment, of public and child health citywide and in
study areas. Qualitative knowledge identifies the views and accounts
of residents and key people, assesses social structures and processes
into which individuals are locked, and incorporates the alterable
mechanisms of nature that intervene here. Both types of research
are important but they fulfil different functions, the one primarily
informative, the other primarily explanatory (Gregory, 1986; Sayer

Table 3.2 A multi-faceted model for quantitative and qualitative research
into air pollution and ill health

Research Population – Socioeconomic Globalization – Biophysical
areas Residents structures context and features

processes
(1) (2) (3) (4)

Indicators Financial Local economy Sectoral economy Pollution

Demographic Public health Competitiveness Local 
degradation

Geographic Environmental Global Climate 
environment conditions

Hazardous Regulation International role Urban 
exposure of city landscape 

Power and 
protection
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and Morgan, 1985). Yet, to be useful, they must complement each
other and the ‘multi-faceted model’ represents a practical guide for
this type of research. Paradoxically, it is exactly the process of
deconstructing the taken-for-granted assumptions surrounding the
question of environment and society, and of breaking them down
into constitutive parts but incorporating them in a dynamic struc-
ture which, in turn, makes explanation possible. This process is nec-
essary to make the urban environmental problem comprehensible,
and to clarify social responsibility. 

Conclusion

This chapter has captured significant aspects of the multi-faceted
configuration economy and environment, adjusted the separation
between the sciences, assimilated both the utility and the criticism
of basic scientific theories and methods, interpreted social and other
contingent events, and provided explanations for historical and
spatial patterns of air pollution and of child ill health. Appropriate
scientific explanations can certainly be instrumental in challenging
the persistent problem of urban air pollution and ill health in con-
temporary society. Yet, to achieve such explanations requires an
interdisciplinary perspective that is firmly grounded in a critical
social approach that recognizes the power of political and economic
institutions to affect biophysical conditions. The interrelations carry
most weight in explanatory terms and these are a main focus of this
book. Air pollution, like declining water quality and vulnerable
ecosystems, must be seen within the framework of the limits placed
on economic growth, which are increasingly not only those of
resource scarcity but of plenty, particularly in the form of hidden
externalities (Redclift, 1996). These threaten to undermine the very
economic systems from which they derive. The chapter has dis-
cussed the available analytical perspectives and justified appropriate
theoretical and methodological designs. The second contradiction
of capitalism is at the very basis of the relationship of air pollution
in cities. The conceptual framework draws, however, on an elab-
orated model that considers four dimensions of sustainability. The
theoretical framework is then projected into a practical model for
research of local transformations of the quality of the air and public
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health. This relation is assessed by analysing and connecting devel-
opment of regional industries, settlement of residential areas, and
levels of urban pollution in regional and global perspectives. The
analytical model follows the logic of inclusion. It encompasses the
participating chemical, ecological and biological mechanisms,
current and historical social structures at local and global levels,
empirical information of the events that occur in a city; and knowl-
edge from local people.

Our fundamental task of quantitative analysis is to investigate the
trends and dimensions of the events, and contextual and qualitative
knowledge reveals relations of causality. The two research
approaches complement each other in describing and explaining
the phenomena under investigation. This approach is strongly
shaped by the methodological premises of critical realism, and the
multi-faceted model consolidates the different aspects of the
problem. The next chapter moves on to describe the processes that
have taken place in a current urban context which have made it a
world city.
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4
Globalization and Local Change

Introduction

The theoretical analysis of Chapter 3 mentioned nature as something
that is crucially affected both by the economy and by policy. But
what the ‘something’ is, why and how it is being ruined, and how it
relates to human beings, have hitherto remained inadequately dis-
cussed. This chapter describes the processes that affect the environ-
ment and how these make the identified contradiction between
nature and society more explicit. We discuss the transformation of
Houston into a world city as part of a general trend taking place in
other developed countries. The focus in Houston has been on the rise
of the profitable, but highly contaminating, oil industry in the region.
The petrochemical and other related businesses have played crucial
roles in the growth of the city and its involvement in the global
energy business. They have ensured that Houston has fulfilled specific
functions for the international economy, irrespective of any ecologi-
cal or human cost. The extent to which residents have benefited or,
conversely, suffered from local and global directions in the economy,
is difficult to assess. This chapter evaluates what for decades has been
accepted as causing only benefits – economic growth.

It becomes difficult to understand the actual forces that have
underlain environmental degradation, and air pollution in particular,
in large cities, usually because these are complex. Visible and less
visible biophysical and social mechanisms interact along a contin-
uum that affects the environment. Economic, political, chemical
and biological factors are frequently found acting together and,
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often, mutually reinforcing each other. It is, however, the biophysi-
cal aspect of the interaction that is most often scrutinized when it
comes to urban air contamination and health. Making reference to a
particularly large and economically competitive city, this chapter
looks into the onset of environmental contamination by discussing
the social processes that brought significant changes to the quality
of the physical surroundings and of the air. The purpose of this
chapter is not, therefore, to give an absolute and final explanation
of the process of environmental degradation, but to highlight
crucial political and economic processes which have hitherto been
largely unaccounted for. 

This chapter broaches the idea that the time and space intervening
between the making of an urban capitalist heaven, and its transfor-
mation into an urban environmental hell, can be, in fact, negligible.
In many world cities, these two phenomena have grown in tandem,
as the case of Houston illustrates. Some of the aspects of economic
growth and globalization may be perfectly obvious in world cities.
For example, the continuous demolition of old-style buildings leaves
empty land that is used for the new cycle of capital investment –
often for constructing modern offices to house international corpor-
ations. Another visible example is the change from previously
nationally managed utility companies like electricity to international
ownership. However, many other effects, such as changes in the
quality of the air, remain mostly unrelated with the same process. A
commitment to liberal business practice has barely been associated
with anything other than economic achievements, job opportunities
and creation, wide access to communication and transport,
improved international competitiveness, and overall urban splen-
dour. It is within this line of thought that Houston has gained a rep-
utation for outstanding success in the international and global
economy, while the fact that the quality of the air has remained dan-
gerously contaminated has been ignored. The severity of air, as well
as water, pollution, and also the socially unequal distribution of
wealth resulting from this type of ‘successful’ economic growth have,
in fact, been hidden behind the city’s economic prosperity and high
material standards of local living. Indeed, while two of the five
wealthiest suburban areas in the US are situated in Houston, huge
areas of poverty, large minority ghettos, severe environmental pollu-
tion and remarkable ill health also characterize the city.
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The urban natural environment in Houston is an aspect of the
city that has been adversely affected by a century of uncontrolled
economic activity and pro-growth policy. This chapter argues that
the social processes that have brought remarkable growth to the
region are the same ones that have caused notorious pollution. A
transformative perspective advances the understanding that society
as a system that employs particular technological and scientific
designs is intricately linked to recognized and also less recognized
environmental damage. It is argued, therefore, that, conceptually,
two processes take place: the interdependence between the social
and biophysical systems as explained above, and the development
of economic enterprises and political organizations over both time
and geographical space. Along this course of interdependence and
development, a number of contradictions have become evident.
One contradiction is that between the affluence that has been
achieved due to unquestionable competitive economic growth, and
its opposite, the contamination and dereliction springing from the
same process. The other contradiction refers to two contrasting real-
ities in the city, one being shaped by an auspicious and strong
linkage to the global economy, the other showing local social
inequality, uneven distribution of industrial pollution, unequal
access to outstanding medical facilities, and low public health
achievement rates. The chapter explains the coexistence of a capital-
ist heaven and a pollution hell from the political-economy perspec-
tive of political ecologism and globalization. It highlights striking
urban contrasts and perplexing environmental contamination.

Globalization of the energy economy in Houston

A shifting international division of labour has emerged since the
late 1960s and 1970s, but it is not, in fact, new. For at least two cen-
turies, business people and industrialists have expanded operations
across state boundaries to exploit raw materials, labour, production
sites and overseas markets (Feagin and Smith, 1987; Thrift, 1988). In
recent decades, however, a new international division of labour has
increasingly involved transnational firms investing heavily in many
countries and trading goods and services with one another, or
transnational firms’ subsidiaries trading within the globally
extended framework of one large corporation. Major externalities,
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such as air pollution at the local level, can happen because interna-
tional corporations, for the most part, calculate profit and loss at the
firm, and not the societal, level. Environmental externalities are
allowed to occur because governments have fostered economic poli-
cies with the purpose of achieving global economic status, rather
than reducing or stabilizing toxic emissions. Global cities constitute
vivid expressions of this social process. Geographical space has been
the linking factor in this relation simply because the political and
economic processes that permit growth develop over space; there-
fore, space becomes socially constructed (Chapter 2). Growth and
the city of Houston have been put together through the interna-
tional, regional and local economies. This characteristic, which is
becoming an increasingly common feature of major cities such as
London and New York, needs to be incorporated when the analysis
of local pollution and ill health is carried out. It is an incipient char-
acteristic of cities which can be linked to Feagin’s (1988) interpreta-
tion of contemporary cities. He points out that places like Houston
are not islands unto themselves; rather they are greatly affected by
capital investment flows within the regional, national and interna-
tional contexts. Massey (1995) emphasizes this point when she
argues that local differences and uniqueness are defined in terms of
the interdependence with international relations. It is therefore
crucial to address globalization, but also local events, in conceptual
and empirical terms.

The global context of local growth 

The beneficial configuration of oil and gas, sulphur and water, and
available labour in the Houston area certainly contributed to the
development of the petrochemical industry in the South (Child Hill
and Feagin, 1987; Feagin, 1988; Thomas and Murray, 1991).1

However, natural advantages alone could not spur growth in the
region. Beyond the recognition that the presence of the natural
quartet of oil and gas, sulphur and water, all in one place, was essen-
tial to the development of the industry, the economic and political
forces acting on behalf of the national government and interna-
tional firms have also been crucial to the way the region grew. As a
matter of fact, politicians and industrialists could have exploited the
biophysical advantages in the Houston region for a different
purpose and also in a different manner – or not exploited them at
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all, which would have spared the environment and local residents
plenty of unpleasantness. 

Two mainstream theories have frequently been employed to
explain growth in Houston: those of development, called conver-
gence theories; and those of critical power conflict, termed uneven
development. Convergence theories have emphasized that Sunbelt
cities such as Houston are ‘catching up’ economically with northern
cities, for example, New York, which developed earlier, and that this
convergence is part of a tendency towards equilibrium in US society.
Sunbelt cities like Houston are seen as late-comers, their rise the
result of decentralization to the hinterland, and substantial in terms
of technological changes in transport and communication, with
prosperity accomplished in the absence of state intervention
(Hawley, 1981; Kasarda, 1980; Rostow, 1977; Williamson, 1965).
The uneven development perspective, on the other hand, has
stressed uneven development as a normal aspect of cities embedded
in the capitalist system (for example, Smith, 1984). Perry and
Watkins (1977) argue that Sunbelt cities have prospered by attracting
leading industries, including electronics, defence and oil. Northern,
as opposed to southern, cities have failed to capture these industries
because of the commitment of investors to established industries in
the North. The theory claims that development in one city is
achieved at the expense of cities in other regions and that govern-
ment plays a role in how intervention makes an impact (Hill, 1977;
Perry and Watkins, 1977). 

The two theories are, however, insufficient to explain growth and
concomitant environmental degradation. The geographical scope of
their analysis expresses a problem. Emphasis on the context of glob-
alization, as stated in Chapter 3, has been lost. This framework is
important because ‘capitalist development transforms nature and
the environment within a logic which needs to be understood in
global terms’ (Redclift, 1987, p. 47). The transnational corporation
has been the major locus of transnational economic practices – the
foundation on which service-related firms and a huge array of small
to middle-sized commercial and industrial corporations have been
grounded – and the transnational capitalist class is the major locus
of transnational political practices (Sklair, 1994).2 Control of most of
the factors that influenced the growth of the region’s refining and
oil industry was generally vested in the distant headquarters of
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nationally and internationally active corporations.3 With the
absence of top oil firm headquarters but a high concentration of
major divisions of top oil firms, the role of Houston, like that of
Detroit, in the international division of labour has been that of a
‘divisional command city’ (Feagin, 1985; Feagin and Smith, 1987,
pp. 6–8). Within the context of the international economy, the role
Houston has fulfilled is that of an oil-specialist international city:

The world of modern capitalism is both a world-wide net of cor-
porations and a global network of cities … But most cities are not
at the world command level; indeed, different cities occupy a
variety of niches in the capitalist world economy.

(Feagin and Smith, 1987, p. 3)

Indeed, the long-distance intercity relationship was not one of
filtering growth down an urban hierarchy but rather of moving cor-
porate investment – often drawn from outside both cities – linked
by a manufacturing need for processed raw materials (Feagin, 1985).
The internationalization of the world city developed with ties
outside the US economy when the major oil companies began to
develop international operations in the 1920s and 1930s. The Gulf
Coast oil industry moved quickly through the stage of competitive-
industrial local capitalism to that of oligopoly capitalism dominated
by major companies (Feagin, 1985; Thomas and Murray, 1991). By
the late 1920s, 70 per cent of Texas production was in the hands of
20 companies, although there were 14 000 oil companies through-
out the US (Williamson et al., 1963). In the post-war period, the
growth of Houston was facilitated dramatically by the federal gov-
ernment, which had become a primary source of capital for, particu-
larly, oil-related development previously linked to the war (Shelton
et al., 1989).4 This indicates that the spatial form and environmental
characteristics of the city of Houston are not some easy and
inevitable translation of deep-lying economic structural forces, since
specific economic and state forms do not develop inevitably out of
structural necessity. They develop in a contingent manner as the
result of the conscious actions taken by members of various classes,
acting singly or in concert, under particular historical and structural
circumstances. Spatial forms are contingent on the dialectical articu-
lation between action and structures and ‘structural changes are
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processed through human actions taken under historical conditions’
(Gottdiener, 1985, p. 199). 

In fact, as a result of shifts in the world oil market in the 1960s
and 1970s, scattered company operations around the US were closed
and consolidated in larger offices in a few key cities, New York, Los
Angeles, Detroit and also in Houston (Feagin, 1985). Of the world’s
35 largest oil companies in the 1960s, 34 had located major office
and plant facilities in the Houston area.5 Since the formation of
OPEC in 1973, the city replaced its role of direct involvement in oil
processing with a much greater emphasis on oil-related, often
export-oriented, services, technology, financial policy and control
functions (King, 1991). Hundreds of national and international geo-
logical firms, drilling contractors, supply companies and law firms,
together with 400 major oil and gas companies, were based in the
city (Child Hill and Feagin, 1987). Substantial international trade
passing through the Port of Houston linked Houston and cities in
Latin America, the Middle East, and the Far East. The city’s
economy, with its worldwide network of production, exchange,
finance and corporate services, came to be based on transnational
practices (Feagin, 1988; King, 1991). Houston housed 11 top
company headquarters in 1984, representing the ninth largest con-
centration of major multinational corporations in the world (New
York housed 59 top firms; London 37; Pittsburgh and Hamburg, 
10 each; Toronto 7).6

The federal government and local entrepreneurs played a crucial
and ongoing facilitating role in the rise of the Gulf Coast city after
1902, a role that has so far continued unchanged into the new
century. Essential infrastructure for the development of the oil
industry, such as port facilities, the Ship Channel and city roads,
were improved with federal funds. Governmental subsidies were
secured by local bankers, real-estate investors, top governmental
officials, and other leaders – the so called ‘growth coalition’ – who
lobbied for government monies, contradicting, in fact, the growth
coalition’s professed, but not practised, philosophy of free enterprise
and no government intervention to preserve the business climate in
the global city of Houston (Feagin, 1988).7 In this sense, the active
role of the ‘growth coalition’ was very important for enhancing the
world competitiveness of the city to attract further business. Massive
defence spending on the Pentagon’s production system and the
military–industrial complex spawned new industries in the city such
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as high-tech complexes and suburban office–commercial parks.
‘Houston’s greater ability to garner largesse from the federal govern-
ment is a windfall passed out by the Pentagon’ (Child Hill and
Feagin, 1987, p. 174). In summary, ‘cheaper production costs
(weaker unions, lower wages), weaker biophysical and structural bar-
riers to new development (no aging industrial foundation) and
tremendous federal expenditures on infrastructure facilities (high-
ways) and high-technology defence industries’ (Feagin and Smith,
1987, p. 168), contributed to encourage Houston’s growth and to
make the area the supplier of one more cheap commodity for the
national and international market: oil was added to cattle, cotton
and timber. Clearly, environmental protection could not become a
priority in a city where the means to achieve growth and profit were
unrestricted and uncontrolled, where the national government
actively encouraged these aspirations, and, significantly, where the
principal forces of growth were tightly linked to a global system of
increasing energy demand. 

The importance of the growing oil industry 

Houston has played a leading role in the development of the US
energy sector since the 1960s until the present, and has been a noto-
riously attractive location for the global reorganization of the oil
and gas industry. In the 1990s, about one quarter of the US’s oil
refining capacity, one quarter of the oil–gas transmission compa-
nies, and one half of all manufactured petrochemicals made in the
US, were located in the Houston–Gulf Coast area. The general trade
passing through the Port of Houston reflected extensive commercial
activity in the area. The port ranked first in the US in terms of
foreign tonnage and second in total tonnage and it was the tenth
largest port in the world (Port of Houston Authority, 1995). By the
mid-twentieth century, the Port of Houston was already one of the
world’s largest industrial concentrations. Figure 4.1 illustrates the
rising trend since the 1960s. 

Historically, population growth rates between 1860 and 1990 in
the Metropolitan Statistical Area (MSA) – comprising the surround-
ings counties of Montgomery, Fort Bend, Liberty and Waller – have
been above the US’s (Greater Houston Partnership, 1992). In 1990,
Houston was the fourth most populous city in the US (2.8 m) and
the largest in the South and the Southwest. Annual population
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Figure 4.1 Cargo tonnage in the Port of Houston, 1964–94
Source: Data from Port of Houston, US Corps of Engineers, MR 14/3/95

growth was remarkably constant, at about 3 per cent per year.
Population growth per decade in the period between 1850 and 1980
was a striking average increase of nearly 50 per cent for the metro-
politan area (Feagin, 1988; Thomas and Murray, 1991).8

Houston’s economic base was affected as much by international as
by national events – the 1973/74 OPEC price increase, for example,
brought rises in profits for oil companies, boosting the Houston base.
Conversely, a major recession affected Houston in 1982–87 due to the
decline in oil prices in the early 1980s, the construction of numerous
large-capacity refineries in the Third World, including the Middle East
and Asia, and the problems of declining oil production, oil glut and
slowing of demand for oil in the US (Thomas and Murray, 1991).9

However, the economic recession in the 1980s did not result in a
movement away from national and global oil and natural gas markets.
Houston continued to provide raw materials, specialized services and
markets for the global capitalist economy which have been qualified
as essential in the new international division of labour (Feagin, 1985).
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Crude oil operations increased consistently in the 35 years of
operation between 1941 and 1976. The total refining capacity of the
Houston area rose more than in any of the four competing areas on
the Gulf Coast (Houston, Beamont–Port Arthur, Corpus Christi, and
Louisiana Gulf) (see Table 4.1). Houston enjoyed a long boom
period in the aftermath of the Second World War based on the
rising global demand for oil products; construction companies,
truck, pipeline and shipping companies grew around Houston oil;
most of the US’s largest oil companies located administrative,
research and production facilities in this metropolitan area; and
there has been collaboration since the 1950s between Houston oil
companies and oil fields, from Malaysia and Saudi Arabia to the
North Sea. Most large oil fields opened within the global economy
brought new growth to Houston.

For Houston, the contamination of the natural environment has
been concomitant with filling this privileged position in the inter-
national economy. Local business people, international corpora-
tions, and also the national government have clearly ignored this
process of severe air contamination. Since the city became the

Table 4.1 Operating crude oil capacity of Houston on the Gulf Coast,
1941–76

Beaumont – Corpus Lousiana
Houston Port Arthur Christi Gulf 
per cent of per cent of per cent of per cent of

Houston* Gulf Gulf Gulf Gulf
Year production production production production production

1941 472 800 40.5 38.6 9.1 11.8
1947 539 300 34.4 37.1 6.0 22.5
1951 740 200 36.2 35.2 4.6 24.0
1956 925 600 34.3 31.3 8.3 26.1
1961 946 800 32.3 32.7 8.6 26.5
1966 1 085 350 33.8 32.3 7.6 26.3
1971 1 453 500 33.8 28.6 7.9 29.6
1976 1 941 000 35.9 22.8 8.7 32.5

*42-gallon barrels per day

Source: Adapted from US Bureau of Mines, Petroleum Refining Information Circulars in
Pratt (1980), p. 96.
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centre of a national and international economy, ‘local concerns
mattered less and less to the corporate leaders who ordered and con-
trolled the direction of industrialization and who focused on
national and international markets, but not on local matters’
(Fisher, 1994, p. 3). 

The energy capital of the world

Houston had long played a prominent role in the oil business.
Already in the 1970s it had emerged as the unofficial ‘energy capital’
of the nation, which was the logical culmination of over three-quar-
ters of a century of oil-led development (Pratt, 1980, p. 5). None the
less, at a time of oil abundance in the world economy at relatively
stable low prices, the move of major international oil subsidiaries to
Houston and the buttressing of existing operations there during the
1960s and early 1970s was a new element, part of a series of
significant changes in the organization of the global economy (Cox,
1997). What accounted for Houston’s place at the forefront of the
surviving urban growth frontier were new jobs, employment
increases and, hence, population growth in the metropolitan area.
The number of manufacturing and non-manufacturing jobs was
significantly augmented between 1950 and 1982. As a consequence
of the process of globalization, manufacturing in other large
metropolises like London was in the process of dismantling, with
the services sector moving in at an accelerated rate. In contrast, 
in Houston, manufacturing jobs increased about fivefold, from
59 200 to 254 000, while non-manufacturing jobs grew at an even
faster rate, about sevenfold (from 180 000 in 1950 to 1 329 400)
(Feagin, 1988). Houston was second in the US in both employment
gains (80.7) and in rate of population gain. Houston’s growth rate
dropped in the 1980s, but by the 1990s the city had recouped nearly
all the jobs it had lost in the recession. 

Moreover, between 1950 and 1980, government quotas were set
for imported oil, and this action raised oil and gas prices, with the
effect of stimulating Houston’s economy.10 Houston had become
the oil capital of the world. By the 1980s, the number of manufac-
turing plants in Houston had increased dramatically, and the indus-
trial complex extended over 25 miles along the Houston Ship
Channel. In addition, an intricate underground system, the so-called
‘spaghetti bowl’, consisting of several thousand miles of product
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pipeline, connects some 200 chemical plants, refineries, salt domes,
and gasoline processing plants crossing along the Texas Gulf Coast
and the city of Houston (Greater Houston Partnership, 1990b).

Paving the way to massive globalization, the relocation and reor-
ganization of powerful oil firms has been a central response to the
crisis of decreasing profitability registered in the previous years
(Thrift, 1988, Chapter 1). Leading multinational oil corporations,
such as Shell and Exxon, Gulf and Texaco, had located their major
operating and other subsidiaries in this particular metropolitan area,
and supported major research and development centres (Malecki,
1981). In the 1980s, Exxon built one of the world’s largest industrial
parks in Houston, with mostly major chemical firms as tenants,
while Exxon’s largest refinery is in Houston. In the global economy,
Houston has since then appeared among the most specialized inter-
national cities in the energy business. Although the city has not
housed most of the corporate executives who make the broadest
worldwide capital investment decisions for those firms, Houston has
a concentration of more organizational units of oil- and gas-related
firms than any other city in the world (Feagin, 1988). It also has
housed the headquarters operations and subsidiaries of smaller
multinational oil firms. These offices often controlled oil operations
across the US and in some cases across the globe. 

The city expanded horizontally and vertically; with its seven busi-
ness centres and hundreds of major plants, office towers and shop-
ping centres, Houston had more than 1200 oil companies and supply
houses: ‘oil facilities, from refineries to office skyscrapers were the
concrete embodiments of a continuing oil boom’ (Feagin, 1985,
p. 1214). The growth trends which have prevailed in Houston in rela-
tion to the other five largest US urban areas are illustrated by the con-
tinuous rise in capital invested in manufacturing, especially in
refineries and petrochemical plants between 1967 and 1982 (see
Figure 4.2). The present surroundings of large sections of affluent and
also low-income residential areas in the east side of the city consist of
industries and refineries. The extended industrial complex covers
over some 25 miles (see Plate 1). In the 1990s, Houston had
3310 national and international plants with more than 2000 chemical
plants alone (Greater Houston Partnership, 1990b). This represents an
extraordinary increase from the some 420 manufacturing plants of all
sizes found on the eastern side of the city in the early 1930s.



Globalization and Local Change 77

1990198019701960
Year

0

1

2

3

B
ill

io
ns

 o
f d

ol
la

rs

Houston

Five CMSAs

Figure 4.2 New capital investment in manufacturing: Houston and the
mean for the five largest CMSAs,* 1967–82
*The five CMSAs are New York, Chicago, Los Angeles, Detroit and Philadelphia.
Source: US Census of Manufacturing, adapted from Thomas and Murray (1991), p. 50.

In summary, the natural and social processes that have affected
the environmental quality of the city, and not least the health of
the residents, as will be seen later, emerge as interconnected. This
interaction is understood when approached by a view which consid-
ers the economy beyond the local level. This is so because ‘changes
in cities are a result of global and local capital as well as resulting
from state policy at local and national levels’ (Feagin and Smith,
1987, p. 17). The book has argued that while there are general ten-
dencies or causal processes at work in capitalist societies, they do
not operate in isolation, but in combination with historical, social
and biophysical local circumstances (see Chapter 3). The result is
‘variety and uniqueness with particular local combinations and
development of the tendencies’ (Massey, 1987, p. 120). The combi-
nation of global and regional processes and local events is key. We
have integrated the historically specific analysis with our political-
economy framework of current structures to respond to the context
and change at global and local levels as specified in the multi-
faceted model in Chapter 3. It has been established these are crucial
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Plate 1 A close view of one section of the Ship Channel discloses the great
density of establishments. More than 1200 hazardous installations operate
along the 25-mile channel. Their dangerous presence and massive release of
toxic emissions reflect frenzied and uncontrolled industrial growth and com-
plete disregard for environmental and human consequences.

aspects to explain persistent current air pollution in world cities.
Economic growth as well as the globalizing tendencies of capitalism
have been the most influential processes in causing severe environ-
mental degradation in Houston, and this has been supported by the
generative, rather than reactive, role of the government in econ-
omic growth. Capital influx has been unrestrained, with the absorp-
tive capacity of Houston environmental systems quickly
overwhelmed (Cherni, 1993a). The next section moves on to
examine the contradictions between growth and air pollution over
time. This is needed to give the theoretical and contextual issues of
growth and globalization an empirical perspective on events that is
crucial to building knowledge. 

The contradiction of Houston paradise and Houston hell 

There has been especially widespread urban expansion and popula-
tion growth in world cities. In the case of Houston, these have taken
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place since the beginning of the twentieth century (Feagin, 1988;
Shelton et al., 1989; Thomas and Murray, 1991). However, since the
1950s in particular, residential, commercial and industrial develop-
ments have extended across both the city and suburban boundaries
without any concern for planning land use. Such trends brought
remarkable changes to the biophysical landscape (Thomas and
Murray, 1991) and in the quality of the urban environment. These
changes have created typical American landscapes, commonly seen
in Houston and in other cities: landscapes made to suit vehicular
transportation, suburban housing and shopping centres, ‘a sameness
in commercial strips everywhere’ (Jackle, 1994); luxury condomini-
ums which reflect the ‘landscapes of private power and wealth’
(Wyckoff, 1994, p. 235); and a landscape of ‘specialized activity and
mechanical integration, of growth and decline, and of abandoned
and reused relics’ (Meyer, 1994, p. 249). 

Rapid and unplanned economic growth has taken place in
Houston. Epithets such as ‘the pearl of the Sunbelt’, ‘the capital of
energy’, ‘the free enterprise city’, ‘the oil city’, ‘the miracle city’, and
‘the space city’ (due to the space centre NASA) reflect the particu-
larly dominant economic character of the city. A colossal petro-
chemical complex, including refineries and industry, is located in
the Houston region. 

A further point is that the medical sector of Houston stands out
because of its size and quality. The Texas Medical Center in Houston
is the largest medical complex in the world and the main employer
in the city (Greater Houston Partnership, 1995/96). Health care is
one of the region’s most important ‘industries’ and the medical
facilities in the city are numerous and impressive. This world city is
also internationally renowned for its cancer treatment and research
centre, The University of Texas M.D. Anderson Cancer Center, for
top medical schools, such as the Baylor College of Medicine, and for
pioneering new methods in surgery and heart disease treatment.11

Despite the idyllic image that this urban space, with its indis-
putable thriving economy and medical excellence, might project, it
bears intense contradictions that position the achievements of
growth in stark contrast to environmental and human failures.
Indeed, awe, admiration and also disgust for the city cannot be
avoided because Houston’s current built environment is impressive,
unique and grotesque at the same time. Amidst a flat and dull land-
scape stands a seemingly impenetrable conglomeration of high-rise
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buildings. This is the central business district, or downtown. The flat
surroundings seem intimidated by the presence of this cohesive
mass of skyscrapers, many of which exceed sixty floors in height. A
few other isolated groups of very high buildings can be distin-
guished on the city’s horizon (see Plate 2). Here and there ‘a shop-
ping center disrupts the pattern by its scale’ (Jackle, 1994, p. 307).
The dominant character of these high rises is accentuated by the
fact that many of them are built wholly of blue, turquoise or brown
glittering glass. The Houston Medical Center presents distinctive
characteristics of affluence. The presence of numerous highways is
another prominent feature. Very wealthy neighbourhoods of man-
sions and tree-lined boulevards are found in Houston; such social
and spatial exclusivity is characteristic of many American cities
(Wyckoff, 1994). Elkin et al. (1991) have pointed out that ‘nothing
enhances a city’s reputation more than friendly streets where there
is plenty happening’ (p. 13). 

Plate 2 The Transco Tower, situated in a popular commercial sector of the
city (the Galleria), is the site of oil-related offices and the tallest building in
Houston. Looking like a chocolate bar, as it is popularly known, it is simply
an eyesore on the landscape. Impressive height and ostentatious presence of
the Transco Tower epitomize the embodiment of capitalist growth, flourish-
ing business and powerful multinationals in the city.
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But not all that glitters is gold. The horizon of the city seems to
expand forever with no interesting vestiges of nature to attract the
observer’s attention. Along main roads and highways, one can see
derelict and rusting cars, abandoned buildings, empty land and poor
houses. Conditions in some low-income neighbourhoods are
rundown, with decaying flats, both old and newly built, minority
quarters, and commonly such eyesores are in the vicinity of well-off
residential areas. Weather conditions in Houston are also quite
extreme. High temperatures and unbearable humidity reign for
more than six months of the year; average temperatures range
between 56 °F and 76 °F, with a relative humidity of 76 per cent
(MacDonald, 1976). To facilitate life in this climate, most buildings
are air-conditioned. Houston’s population cocoons itself from the
heat within artificially air-conditioned buildings; indeed air condi-
tioning has played an important role in the city. Hot weather in
Houston usually starts in May and lasts until October. Other big
cities have higher summer mean temperatures, but few have the
humidity levels of Houston. Office air conditioning first appeared in
1923, but most business locations were not cooled until after the
Second World War. Central air conditioning was an essential factor
in attracting business to Houston. Homes, cars and schools were air-
conditioned in the 1950s and 1960s, followed by other specialized
sites in the 1970s. By the mid-1970s, the middle and upper classes
had almost completely insulated themselves from the four to five
months of severe summer heat and humidity (Thomas and Murray,
1991). Within Houston’s extended city, mobility is predominantly
by private car, congestion is commonplace and public transport is
very deficient. 

Unpleasant smells from oil and gas refineries usually invade the
city (see Plate 3). There are major problems with routine sewage and
garbage disposal. Unique problems of subsidence affect the city.
Many areas are actually sinking as a result of vigorous development,
and flooding problems have increased through subsidence (Feagin,
1988). Water supply is inadequate, and there is persistent water and
air pollution. In Houston, outdoor air conditions are usually very
unpleasant. In addition to high temperatures and humidity, emis-
sions from numerous cars and industry, and the heat produced by
central cooling equipment, contribute to at times unbearable air
quality. Houston’s remarkable cancer mortality and high rates of
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Plate 3 What could be a ‘pure’ pastoral scene in the San Jacinto Monument
Park is abruptly disrupted by the presence of a solid background body of
chemical plant. Oil- and gas-processing facilities are located within easy
reach of main roads and the landscape these create has become typical of the
east side of the city.

infant, childhood and maternal mortality (Chapter 6) are all the
more remarkable if we consider that the city is ranked among the
ten wealthiest areas in the US in terms of personal income (Houston
Chronicle, 1990b). 

One of the most obvious contradictions is that high levels of air
pollution make Houston one of the most contaminated cities in the
US (Houston Post, 1990a; TACB, 1992c; US EPA, 1991). To some
extent Houston resembles other American cities in experiencing
such high levels of general contamination like Los Angeles, Detroit,
St Louis and Chicago, yet the emissions from industry in particular
have reached alarming levels in the city, as shown in the next
chapter. A key issue for this urban pollution is that industrial emis-
sion tends to be localized and, despite the fact that large sections of
Houston have been frequently invaded by industrial pollution, 
the residential areas located nearby petrochemical plants have 
been most adversely affected (see Plate 4). Because the industrial
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Plate 4 A view that shows integration of expansive industrial development
and housing in a low-income street in the Ship Channel area, indicating an
evident source of urban contamination from nearby chemical plants.

development is firmly linked to the international economy, the
contamination found in large areas of the city represents a local
manifestation of a global condition. Another contradiction is that
access to competent specialized and abundant medical facilities
offered in Houston, as anywhere in the US, is very expensive and
usually quite beyond the means of those without adequate finances.
Not surprisingly, the standard of health among disadvantaged
residents is poor, and indicators of public health have rated
deficient in relative terms. Despite the fact that Houston has ranked
among the most air-polluted cities in the country, with anxiety
about water quality being endemic, any condemnation of these
living conditions as endangering residents’ health expressed by the
city’s medical and political institutions has been studiously ignored. 

Powerful economic institutions, abundant wealth and resource-
rich medical services in Houston have stood in stark contrast to the
deplorable state of the environment in many sections of the city
and the limited institutional protection for citizens in the face of
imminent risk. The paradox reflects the elemental contradictions of
growth. Through industrialization, urbanization and globalization,
most major cities of the developed world experienced influential
changes in the twentieth century. In this light, Houston offers itself
as an appropriate case for highlighting some of the main afflictions
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within economically developed cities at the end of the twentieth
and beginning of the twenty-first century. 

Houston has been given many positive epithets as a consequence
of economic success in the global economy, the ‘oil capital of the
world’ perhaps being the most widespread and powerful representa-
tive. It is now, however, time to make connections between this
period of economic expansion in the energy sector and its concomi-
tant privileged position in the international economy, and the local
environmental degradation that took place during the same period.
Such intensive economic activity resulted in severe ecological prob-
lems which were already evident in the early twentieth century;
they continue unabated to this day.12 The health of the population
is not something of which this world city can be proud. 

The discovery in the early twentieth century of oil in Houston
and its surroundings brought significant pollution, greatly increas-
ing the region’s environmental problems. Clearly, ‘in the rush for
instant wealth, oil was seen as black gold, not black sludge’ (Pratt,
J.A., 1980, p. 227).13 By the late 1940s, cotton accounted for only 
10 per cent of exports through the Port of Houston, while oil
accounted for 80 per cent. Oil and gas industries had surpassed agri-
culture as Houston’s dominant economic sector.

Speed of extraction and quantity of production – rather than
efficiency and the prevention of waste – characterized the early
period. Although the exact levels of air and water pollution in the
Houston area could only be roughly estimated, it is clear that envi-
ronmental pollution was a problem at a very early date. Several days
after the first strike in 1901, the Spindletop well, massive pollution
followed: a thick, yellow, sulphur-laden fog began periodically to
discolour houses and threaten the lives of some of the drillers (Pratt,
J.A., 1980). Oil extraction often led to massive drain-off of crude
that soaked the ground; the rapid removal of oil from the wells also
resulted in the introduction of salt water into the underground
reservoirs of oil and into the region’s water system. For lack of any-
thing better, producers often used unsafe open earthen pits and
wooden tanks for storage. Adequate transportation and loading
facilities did not exist, so large quantities of oil were lost between
the pumping stations and the tankers that carried much of the
crude to the East Coast. Earlier, coal-burning trains had brought
unhealthy smoke to Houston; the rapid clearing of timber had
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stripped the soil of its protective covering; and the milling of this
lumber in coastal towns like Beaumont had resulted in contamina-
tion of Houston’s air. The growing refining complex on the Gulf
Coast caused considerable pollution, but for most of the century no
institutions – neither public nor private – had sufficient power or
incentive to deal effectively with the resulting problems (Pratt, J.A.,
1980, p. 225). Pratt adds: ‘It is likely that at least as much oil found
its way into the region’s ground, water, and air in this period as
found its way to market’ (p. 228).

Oil production on the Gulf Coast, and in Houston in particular,
increased dramatically between 1929 and 1941. Most prominent
was the great East Texas field, discovered in 1931, which in less than
ten years multiplied about eight times the number of producing
wells in the Houston area, from 3612 in 1932, to 25 765 in 1939
(Williamson et al., 1963). It is still among the most productive in
the US (Thomas and Murray, 1991). Oil production in the Gulf
Coast area continued to increase fourfold annually between 1929
and 1941, from 57 to 226 million barrels (Williamson et al., 1963).

Before the government started regularly to monitor air pollution
in the 1970s, the first environmental survey in the region in 1923,
the Pollution by Oil of the Coast Waters of the United States14 reported
that the Houston Ship Channel, where the petrochemical works and
the port are placed, represented ‘one of the worst oil polluted locali-
ties seen by the Committee’ (Pratt, J.A., 1980, p. 234). More than
20 years later, in the 1956–58 survey of the Houston area, it was
officially disclosed that the ‘air pollution problem resembled that of
Los Angeles’, which had captured the nation’s attention since the
late 1940s (Air Pollution Survey of the Houston Area, 1956–1958, cited
in Pratt, J.A., 1980, p. 243). Industry was cited as the biggest polluter
in Houston, with municipal sewage a major secondary source. The
follow-up survey in 1964–66 revealed how quickly the limits to
natural pollution dispersal could be reached in Houston in a period
of rapid growth. The conclusion to be drawn is that the findings of
these later environmental reports were no less distressing than those
of the first national pollution survey of 1923, which had acknowl-
edged for the first time the severity of contamination caused by eco-
nomic growth. 

Major environmental problems have existed in the Houston area
as a result of failure to deal adequately (if at all) with industrial
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waste from petrochemical and primary metals production. In addi-
tion, municipal waste produced by a growing population, and car
emissions that accompanied the expanding use of the automobile,
made Houston one of the most seriously polluted areas in the US.
The economic activities that gave rise to such environmental
destruction have not only continued to operate but have also multi-
plied, so that concomitantly, further environmental degradation fol-
lowed, although production techniques and product lines have
changed dramatically over the years. 

In 1990, the results of the first Texas Environmental Survey
(Klineberg, 1990a), which collected people’s opinions on regional
environmental problems, once more highlighted the pervasive pres-
ence of air pollution in the Houston area. Furthermore, in 1994, the
EPA national records of air pollution had positioned Houston as the
second most air-polluted city in the US. By the year 2000, the
affluent city stands just by the side of Los Angeles as the real capital
of pollution in the United States.

Conclusion

The tendency has existed to depoliticize environmental issues at the
international level, while considering resource conflict at the local
or national level as other than environmental. Therefore, crucial to
any analysis of local environmental degradation, such as urban air
pollution, is the identification of the participating political and eco-
nomic structures. Social structures deploy causal powers and actively
encourage – or not – the creation of wealth. These do not exist in a
vacuum but connect to recent historical developments. Against this
background, the internationalization of the local economy and the
environment took place in Houston. Hence, economic growth has
been at the root of major environmental changes.

The relationship between society and environment in Houston
has been very contradictory. While economic growth has created
the conditions for the proliferation of massive wealth and prosper-
ity, it has also seriously damaged the natural environment. Hence
the population has remained at risk from ill health due to the con-
sistent presence in the city of contamination originating in the
industrial operations that achieve growth. The second contradiction
of capitalism underpins the contrast found between wealth and risk.
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Following some of its theorists (for example, O’Connor, J., 1994,
Ch. 1), the second contradiction establishes that nature is being cap-
italized, that is, it is given a commercial value, or it is commodified
as part of the drive to produce and reproduce capital. In Houston,
the capitalization of nature became not only a frequent feature but
also a grotesque characteristic of the way that society interacts with
nature. In the oil business, the useful configuration of oil, gas,
sulphur and water has been hideously exploited for profit-making
purposes. The local air, water sources and soil have been used as
depositories for the enormous quantities of toxic by-products ema-
nating from industrial processes. 

This chapter has identified the particular aspects of the global and
regional economy involved in the rise of local pollution. It has
singled out the ways that degradation has taken place over time.
The chapter has shown that the ‘something’ adversely affected by
society, the issue raised in the Introduction, has not been difficult to
identify in the world city of Houston: the quality of its air, water
and soil has been the most adversely affected aspect of nature. The
contradiction between economic growth and environmental conta-
mination has emerged simply because basic natural resources
needed to operate industrial processes have been severely abused
and largely unprotected. Environmental considerations would have
meant a diversion from the fundamental growth objectives that
spurred the ‘treadmill’ which has enabled the reproduction of
further growth (Schnaiberg and Gould, 1994, Ch. 3). There is,
however, an additional point to be made here. Paradoxically, the
contradiction between economic growth and the regional environ-
ment is possible because of an additional factor. The contradiction
also serves to indicate that there exists a tight interconnectedness,
rather than opposition, between the social and the biophysical
dimensions that coexist in cities. This recognition overcomes the
particular cognitive dualism between nature and society. It is impor-
tant to acknowledge concrete aspects of the working of the second
contradiction.

Certainly, Houston was a highly economically developed city
before the expansion of the energy sector, and environmental pollu-
tion was also known before the escalation of the globalization era.
However, the ecological disruption that the nationally supported
petrochemical industry and internationalization of the economy
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brought to the region since the 1960s and 1970s has been radically
different and many times more severe than that of the first half of
the century. Undeniably, the character of the world corporate city
of Houston in the 1990s was potentially dangerous, and particularly
so for residents of the East Side. 

This chapter has shown that while familiar trends of increasing
economic growth and globalization have affected many regions in
the world, the implications for both a city’s environment and its
population are substantially different, depending to a great extent
on local historical, political, economic, institutional and climatic
factors. In Houston in particular, the US centre for its hitherto
largely unregulated oil industry, the strategies of growth have, over
time, shown scant regard for the human and environmental
element in the economic equation, initially from ignorance and
lately for economic reasons. 

Throughout the twentieth century, Houston became increasingly
important as a world energy-related centre with consistent popula-
tion growth and urbanization mirroring changes in the economy
beyond the city’s own boundaries. Tens of miles of chemical plants,
impressively tall glass buildings, luxurious facilities for a population
accustomed to shop and consume, are among some of the most
visible outcomes of economic growth. A less visible but no less
significant output has been air pollution. Following the rationale of
the ‘transformative approach’ (Chapter 3), in Houston the finite
absorptive capacity of the biophysical environment and the natural
threshold of humans to withstand the impact of industrialization
have long been ignored in the rush for profit-centred activity. The
ultimate consequences of this type of growth have been substantial
employment opportunities, accelerated and uncontrolled urbaniza-
tion, undeniable massive private wealth for a few, and hazardous
contamination for all.

It is apparent that globalization and regional economy intimately
intertwine in the local space of world cities. The process of global-
ization and local economic growth is grounded on a subsidiary rela-
tionship between the two, whereby each one needs the other to
continue advancing this type of economy. This relationship has also
been functional, as it has fostered capital accumulation on a large
scale, particularly in the energy sector, so enhancing the oil
economy. Local economic agents who recruited financial and
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political support to maintain lax environmental regulation in order
to promote a competitive business climate in the city have favoured
economic growth in Houston. 

The next chapter moves on to address the current state of the
quality of the local air. The state of the air seems to reflect a straight
continuation of the previous conditions as discussed above. Chapter 5
will begin to enquire into the levels of ill health found in the city of
Houston and into how these connect to structural and atmospheric
conditions.

Notes

1. Given the volume and weight of petroleum, Child Hill and Feagin
(1987) argue that there were obvious advantages to refining it near pro-
duction sites. The refining process requires large quantities of fresh
water and access to port facilities (or, later, to pipelines) that can move
the finished product to market.

2. One needs to consider, however, that the power of large corporations
and transnational banks is insufficient to explain their capacity for
global control. The practice of global control, the work of producing
and reproducing the organization and management of a global produc-
tion system and a global marketplace for finance constitute the capabil-
ity for global control (Sassen, 1991).

3. The decision to expand a refinery was taken in New York or Pittsburgh.
The determination of regional wage rates was influenced by negotia-
tions between union headquarters in Denver and national and interna-
tional officials of the oil companies. From Washington came decisions
affecting a wide range of refinery-related matters, from the size of the
owner company to the volume and type of effluent discharges allowed
(Pratt, J.A., 1980).

4. For example, in the 1940s, the national government embarked on a
crash programme to develop a huge synthetic rubber industry: ‘not
surprisingly, the Houston Ship Channel was selected as the primary
location for this new petrochemical industry’ (Thomas and Murray,
1991, p. 46).

5. Shell Oil located its US administrative headquarters there; Exxon con-
centrated more administrative and research operations; Gulf, Texaco,
and Conoco located or expanded major national subsidiaries in
Houston (Feagin, 1985).

6. Houston had long been the world centre for oil technology. In the
1920s this meant little more than developing better drilling tools, but
by the 1950s the industry was concerned with massive tasks such as
designing and building off-shore drilling platforms (Thomas and
Murray, 1991, p. 47).
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7. These funds allowed the channel to be widened and deepened, so that
after 1914 ocean-going ships could use the port without reducing their
cargoes (Thomas and Murray, 1991).

8. The Houston Metropolitan Consolidated Area (CMSA, 7422.38 square
miles) consists of three PMSAs (Primary Metropolitan Statistical Area),
Houston, Galveston–Texas City and Brazoria. 
The Houston–Galveston–Brazoria Consolidated Metropolitan Statistical
Area’s (CMSA) population (3.7 m) ranked tenth among the country’s met-
ropolitan areas, and was the largest in the South and Southwest of the US.

9. The impact of the world restructuring in the oil economy and in the
manufacturing sector in Houston was profound (Feagin, 1988). The
1982–87 crisis and reorganization in the world oil–gas industry were
linked to 10 per cent unemployment, over 1000 bankruptcies, oil
refinery and other oil company lay-offs, and cutbacks in the petrochem-
ical industry (Child Hill and Feagin, 1987, p. 174).

10. Another important example of federal intervention was the decision to
build the National Aeronautics and Space Administration complex
(NASA) in Houston. Land for the NASA complex had been donated by
Humble Oil, Exxon (Feagin, 1985).

11. The Texas Heart Institute was the site of the first human implant of the
air-driven left ventricular assist device and one of the first artificial
heart transplantations was carried out in Houston (by M.E. DeBakey).

12. The ‘lack of reliable, systematic sources of information on the extent of
pollution in the early period’ (Pratt, J.A., 1980, p. 249) makes it neces-
sary to rely only on two main historical sources, J.A. Pratt (1980) and
Williamson et al. (1963).

13. Pollution problems from oil refining fall into two main categories. First,
pollution arising from the production process – drilling, transport,
refining (including accidents and explosions) – and the petrochemical
industry refineries emitting toxic hydrocarbon vapours, combustion
waste gases, sulphur-containing gases, and fine particles; and second,
problems arising from the consumption of oil, e.g., car emissions, and
the so-called ‘greenhouse effect’ or global warming, and from accidents
(Strauss and Mainwaring, 1984).

14. This was a comprehensive investigation of national water conditions.
The American Steamship Owners’ Association and the US Bureau of
Mines cooperated in completing the survey (Pratt, J.A. 1980).
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5
Monitored and Reported Local
Air Pollution

Introduction

A concrete legacy of rampant industrial development over time and
the integration of the city’s economy particularly the energy sector,
in the international market are evident in a world city like Houston.
A disfigured landscape of oil refineries, petrochemical plants and
other industries extends over some 25 miles long. Remarkable levels
of pollution could not but arise from years of activity in such a
massive and concentrated industrial complex. This chapter shows
that air pollution has remained as uninterrupted and striking a
feature of Houston as has economic growth. The previous chapter
traced the origins of environmental pollution to the development of
the oil industry in particular. Local industrialists, national policy
and the global economy have been identified here as the main pro-
moters of the oil-led growth in this part of the world. In the past,
official emission control has suffered from a lack of commitment
towards the environment and the residents. Identification of the
chain of interactions between social developments and environ-
mental degradation in one city contributes to challenge the well-
established dualism between the interests of the natural and social
sciences. It is argued now that, while the previous chapter showed
that this history of growth and success has gone hand in hand with
abusive extraction from nature or environmental withdrawals, this
chapter sets out to prove that the other corollary has been the toxic
additions to the environment. Analysts have usually failed to
connect these pieces, and have separated what is fundamentally
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inseparable, namely, unregulated growth and the costs in terms of
damage to nature and people. This chapter analyses the extent of
local and regional air pollution. It combines this analysis with
assessment of attainment levels of US health safety standards limits
in recent times. Public health data on cancer death and residents’
report of child ill health complement the technical data. 

The natural sciences have revealed the mechanisms whereby toxic
emissions can damage the environment, and the health impact of
deteriorated environments on the population has been increasingly
acknowledged. As previously stated in Chapter 1, it is a complicated
matter to define air pollution. Large amounts, and a yet unknown
variety, of toxic chemicals are released every year into the atmos-
phere by industrial processes, power stations, traffic and other users
of fossil fuel. Combinations of such materials with atmospheric con-
ditions and their levels of concentration vary. Although chemical
reaction is the crucial event in the formation of urban air pollution,
additional factors also affect the degree of pollution found in cities.
Three basic conditions are required for these chemical emissions
and chemical formations to degrade the environment and to
become health hazards: emissions must exceed the natural capacity
of the environment safely to absorb them; next, they must engage
with climatic and topographic features (for example, sunny condi-
tions may precipitate a photochemical reaction if the concentration
of pollutants is high; atmospheric inversion may contribute to a
pollution event; pollutants released in valleys may remain longer in
the air); finally, they must combine with other chemicals to produce
new contaminating materials. Although ‘proximity’ is the most
widely used parameter for assessing exposure, pollutants also travel,
mix and create new pollutants, and therefore certain types of pollu-
tion may be found in areas which are not industrial and are far from
the source of emission. This chapter gives a comprehensive account
of recent air pollution in Houston. 

The information on the combination of atmospheric, ecological
and chemical mechanisms is crucial, but still it is not sufficient to
explain widespread urban air pollution and subsequent ill health.
Moreover, such conditions may not be able to give rise to urban pol-
lution. Technology and political institutions play central roles in
determining the environmental conditions prevailing in a particular
society. That is, the presence – or not – of air pollution depends in
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great measure on, for example, the type and quantity of legally per-
missible emissions, the fuel combustion technologies in use, the
allowed motor travel speed, rules and devices that control industrial
emissions, and the applicable pollutants’ health safety standards.
Climatic conditions may only be found in specific geographical
areas, affecting a whole range of local factors and residents, hence
the importance of considering spatial distribution of pollution in
order to assess which factors may most accurately be associated with
ill health. 

Put simply, the three preconditions do not alone produce the air
pollution, which can trigger considerable ill health. When certain
toxic chemicals from industry are released, certain climatic condi-
tions such as inversion of cold and warm air may exacerbate the
reaction of the toxic emissions and so produce considerable envi-
ronmental pollution. Equally, the presence of pollution in the
environment will produce ill health in people who live under
and/or are exposed to certain conditions. For example, air pollu-
tion may stimulate illness in children who have been exposed to
pollutants. The risk of such exposure may well increase under sub-
optimal spatial and socioeconomic circumstances. Therefore popu-
lation exposure to air pollution, while applicable to all, is not
applicable in an unqualified or unspecified way. Hence the rel-
evance of both monitoring pollution and surveying residents in
world cities.

Local residents provided information crucial to determining
how social and biophysical factors interact. This was necessary to
establish whether, and in which socioeconomic and geographical
circumstances, ecological mechanisms are activated to cause ill
health. This chapter answers the question of the physical circum-
stances. The database consisting of residents reports of their
accounts and experience of local air pollution and ill health was
analysed and cross-referenced. The chapter suggests a correspon-
dence between the information collected by the government
agencies’ monitoring systems and residents’ reports, and this
issue will be taken up in the following chapters. The cluster
design of the questionnaire and the comparative nature of the
case study’s large representative sample provided essential quanti-
tative and qualitative information from which to challenge some
assumptions.
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The failure to meet environmental targets 

In the last three decades four different agencies simultaneously
monitored and controlled air pollution in Houston – the federal 
US Environmental Protection Agency (US EPA), the state Texas 
Air Control Board (TACB), the City of Houston Bureau of Air
Quality Control (BAQC), and the private Houston Regional
Monitoring (HRM). However, they have apparently not ensured
noticeable improvements in the quality of the city’s air. Ozone, the
main current pollutant found in Houston, has become a problem of
the last decades in most world cities. For example, in London, ozone
concentrations have increased between two- and threefold (ENDS,
1994b). Ozone is a necessary and desirable component when it is in
the upper atmosphere at heights of five to ten miles above the
earth’s surface, where it partially blocks the sun’s radiation.
However, at ground level, high ozone concentrations in urban areas
constitute a contaminant and is the most difficult and expensive air
pollutant to control (TACB, 1987). A number of factors contribute
to this difficulty. Unlike other gaseous pollutants, ozone is not
emitted directly into the atmosphere. Instead, it is created by the
action of sunlight on volatile organic compounds and nitrogen
oxides, mostly deriving from fossil-fuel combustion. In Houston,
ozone excess is the main air pollution problem and it has been the
main cause of failure to attain the six National Ambient Air Quality
Standards (NAAQS; see Table 5.1). Under the national specifications,
an air pollutant episode is described as any measurement that is
higher than any of the six NAAQS irrespective of any other
specification. ‘Attainment’ and ‘non-attainment’ levels are the crite-
ria that reflect the degree of compliance with the nationally estab-
lished NAAQS. Assessment of air quality under the national rules
tracks two kinds of trend, air concentrations and emissions, and
incorporates a broader range of meteorological conditions and
control strategy considerations (US EPA, 1991).

Primary standards are designed to protect public health; sec-
ondary standards to protect public welfare, that is, vegetation, mate-
rials and visibility.1 There are many more pollutants which are
recognized as having carcinogenic effects but for which national
limits have not been set. Such are the so-called volatile organic com-
pounds (VOCs), which are composed of 157 toxic pollutants and are
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Table 5.1 National Ambient Air Quality Standards (NAAQS)

Pollutant Average period Primary NAAQS Secondary NAAQs

PM-10 Annual*** 50 ug/m3 Same as primary
24-hour* 150 ug/m3 Same as primary

PM-25 24-hour 65 ug/m3 Same as primary

Sulphur dioxide Annual*** 0.03 ppm
24-hour** 80 ug/m3 0.50 ppm
3-hour** 0.14 ppm

365 ug/m3

Carbon monoxide 8-hour** 9 ppm No secondary standard
1-hour** 35 ppm No secondary standard

Nitrogen dioxide Annual*** 0.053 ppm Same as primary

Ozone Maximum daily 0.12 ppm Same as primary
1-hour* average

Lead Maximum 1.5 ug/m3 Same as primary
quarterly***
average

* Not to be exceeded on more than three days over three years.
** Not to be exceeded more than once per calendar year.
*** Not to be exceeded.

Source: Adapted from US EPA (1990b, p. 2-2) and from Texas Air Control Board
(1993a, p. 2). 

emitted from sources as diverse as automobiles, refineries, chemical
manufacturing, dry cleaners, paint shops and other sources using
solvents (TACB, 1992b). However, the TACB uses estimated guide-
lines for many non-regulated chemicals. 

In the US, the ozone problem may have had a long association
with southern California, but it is a very serious problem in other
regions such as the Texas Gulf coast. Had it not been for the US EPA
relaxation of the ozone standard from 0.08 to 0.12 ppm in February
1979, ‘following strong pressure from the petroleum industry, many
more tens of millions of people would be regarded as living in areas
with unacceptable air quality’ (Elsom, 1992, p. 221). It should be
stressed that the US EPA has proposed lowering the acceptable
ozone standard to 0.08 ppm and extending monitoring time from
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one to eight hours (Arsen and Darnay, 1994). Houston has ranked
first among seven Texas MSAs which violated national standards for
ozone (see Figures 5.1 and 5.2); moreover, the city ranked second in
the US among 60 of the US MSAs to exceed the ozone NAAQS.

Levels of ozone rise during sunny days with light wind speeds,
and ozone trends are strongly influenced by annual variations in
meteorological conditions.2 Moreover, ozone tends to be an area-
wide problem, with fairly similar levels of concentration occurring
across broad regions. When focusing on its health effects, one
should bear in mind that ozone is not simply a localized hot-spot
problem. For example, Chapter 2 explained how children were at
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Figure 5.1 Comparison of peak ozone measurement* for Texas metropolitan
and regional areas,** 1990
* Each bar shows the highest measurement recorded at any one site in each of the areas
shown.
** Hou: Houston; B: Brazoria; BPA: Beaumont–Port Arthur; GTC: Galveston–Texas City;
D: Dallas; EP: El Paso; FW: Fort Worth; Au: Austin; Vc: Victoria.
Source: Data from TACB (1993a), p. 4.
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Figure 5.2 Comparison of highest number of ozone exceedance days for
seven Texas metropolitan and regional areas,* 1988–90
* Hou: Houston; B: Brazoria; BPA: Beaumont–Port Arthur; GTC: Galveston–Texas City;
D: Dallas; EP: El Paso; FW: Fort Worth.
Source: Data from TACB (1993a), p. 4.

higher risk of developing respiratory problems in Mexico City when
they were exposed to ozone pollution peak, > 0.13 ppm, for two
consecutive days in 1988 (Anderson et al. 1997; Romieu et al.,
1993). We also mentioned how chronic cough, bronchitis and chest
illness in both children and adults were registered in conjunction
with a high count of particulate pollution (Schwartz et al., 1991).
There is accumulated medical evidence to show that high levels of
atmospheric ozone exacerbate pre-existing respiratory disease,
reduce lung function, and cause increases in emergency room atten-
dance, admission to hospital and mortality (see Chapter 2).

Houston was the second most polluted US city in the 1990s after
Los Angeles to exceed permissible ozone concentration levels. It had
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registered a maximum hour concentration of 0.22 ppm when 
0.12 ppm is the permitted NAAQS (BAQC, 1991), albeit the city was
said to be a very distant second with only 52 days in excess com-
pared to 137 days in Los Angeles (McMullen, 1989; TACB, 1992a).
None the less, when compared to cities with the next highest levels
of ozone, it is evident that the latter are very far below Houston:
Philadelphia with 17 days; Detroit with 10 ozone excess days; and
New York with a maximum of 5 days (data from US EPA, 1991, 
table 5-3, p. 5-4). Recognition that the ozone problem has
definitively been worse in California than in any other US state does
not invalidate the fact that even when pollutant measurements are
smaller, affected areas can be severely distressed. 

A valuable source of information for putting ozone contamina-
tion in spatial and historical perspective is the US EPA record of
regional air pollution. Air pollution reports for the Houston area
reveal strikingly high levels of ozone, particularly near the refineries
in the Ship Channel (see Figure 5.3). Also, in the Southwest area of
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Figure 5. 3 Measured ozone levels* in the Ship Channel area, Houston,**
1972–94
*Ozone NAAQS = 0.12 ppm; **Clinton Drive site (see Figure 5.1).
Source: Data from US EPA AIRS.
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the city, ozone levels exceeded significantly the national health
guidelines, but not by as much as in the Ship Channel area (see
Figure 5.4). Industry and motor vehicles have been identified as the
main sources of atmospheric pollution in Houston, most of which is
made by the action of VOCs, oxides of nitrogen and sunlight. In
fact, refineries, petrochemical and other industrial plants are respon-
sible for 54 per cent of all VOC emissions in Houston. Mobile
sources contribute 31 per cent, while small localized sources (such as
gasoline retailers and dry cleaners) emit 15 per cent of total emis-
sions (McMullen, personal communication, February 1992). This
association is of fundamental importance, for it points to the clear
influence of industrial sources on the high concentration of pollu-
tants in Houston. Furthermore, the industrial origin of persistent
ozone pollution in highly transited areas in the city has been shown
in an unpublished work carried out by the City of Houston BAQC
(1991). Over seven days per week, in a ten-year period between 1980

NAAQS

Year
1970 1980 1990 2000

0.1

0.2

0.3
ppm

Figure 5.4 Measured ozone levels* in the Southwest area, Houston,**
1978–94
*Ozone NAAQS = 0.12 ppm; **Croquet Drive site (see Figure 3.2).
Source: Data from US EPA AIRS.
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and 1990, the study compared the average number of days which
exceeded the permitted ozone levels and the amount of traffic on a
busy freeway located far from the industrial area in the Ship
Channel. The study found that, while traffic count decreased
significantly during Saturday and Sunday, the ozone average excess
during those days remained as high as during the rest of the week.
The only reason for air contamination to remain as severe at week-
ends as during weekdays was that oil refineries and other manufac-
turing plants in the Ship Channel operate on Saturday and Sunday.
Industrial emissions travelling from the Ship Channel area were the
source of persistent high ozone levels during weekends. The same
source obviously contributes to the high concentration of ozone
during weekdays (McMullen, personal communication, 1992). 

In addition to ozone pollution, historically Houston has shown
the highest measured sulphur dioxide levels in the state of Texas,
despite the fact that no sulphur dioxide episodes have been regis-
tered there (TACB, 1993a). None the less, high sulphur dioxide levels
in two sites in the Houston Ship Channel area had been recorded by
private network HRM (TACB, 1992c, p. 5). As a result of high levels
of sulphur pollution, a portion of the Houston Ship Channel area
was considered for designation as one of non-attainment for sulphur
dioxide as well (TACB, 1992b). Sulphur dioxide is produced by the
burning of sulphur-containing fuels, from the smelting of metallic
ores containing sulphur, and in the process of removing sulphur
from fuels. In Houston, these processes provide for the global,
national and local markets and take place in petrochemical plants
located across the Ship Channel. Examination of historical annual
records by monitoring sites revealed that the levels of sulphur
dioxide had been much higher in the east, that is, in the industrial
and refinery area, than in the southwest side of the city.

As to oxides of nitrogen, several types are produced by high-tem-
perature fuel combustion, but only nitrogen dioxide has national
standards. As a result of this limitation, the levels of nitrogen
dioxide measured in Houston cannot reflect the real level of oxides
in the atmosphere. Thus, levels of nitrogen dioxide have consis-
tently registered well below the NAAQS levels (TACB, 1992b, p. 3).3

Analysis of the 1980s and 1990s reports strongly correlates with
the results of the earlier surveys in 1923, 1956–58, and the 1964–66
survey, as seen previously. It indicates that overreaching the
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carrying capacity of the environment to absorb contaminants safely
has continued to the point where there is significant deterioration
in the quality of the air of this particular city. Furthermore, resi-
dents in Houston had reported the noticeable and unpleasant air
pollution under which they had to live, as we shall see later in this
chapter.

Uniform indicator of health risks

Relying only on ozone measures to assess environmental problems
presents a number of difficulties. First, even if the exact effects of
exposure to ozone could be scientifically identified, which they
cannot, problems arise in determining the actual levels to which the
general population may be safely exposed. Second, estimates can be
made of the number of people who could potentially be exposed to
the levels of ozone monitored each hour throughout the day.
However, even on a day in the Houston area when numerous moni-
toring stations record high ozone values, there is a significant varia-
tion in the levels of ozone to which people might be exposed.
Studies that consider spatial variability of concentration of pollu-
tants are essential for the purpose of assessing exposure and under-
standing the severity of the health consequence (Chapter 2). Third,
present monitoring machinery can measure pollutants up to a
certain altitude only. As a consequence, concentration of pollution
above the technical limit cannot be assessed (McMullen, personal
communication, 1992). In this sense, the actual levels of concentra-
tion of pollutants and hence of exposure remain a mystery.
Therefore, full reliance on ozone excess to assess the problem of
contamination and hence, of health, may not be sufficient. Neither
measuring nor modelling includes the necessary variables either to
assess exposure or to assess health risks. To address this shortcom-
ing, we shall now look at the Pollutant Standard Index.

The Pollutant Standard Index, PSI, simplifies the presentation of
air quality data by producing a single dimensionless number
ranging from 0 to 500, where 0 is good and more than 100 is
unhealthy (see Table 5.2). The index is primarily used to report the
daily air quality of large urban areas as a single number or descrip-
tive word and it places maximum emphasis on acute human health
effects. However, increased PSI levels generally reflect increased
damage to the general environment (US EPA, 1993). The PSI uses
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Table 5.2 The US Pollutant Standard Index and the quality of the air

Index range Description

0 to 50 Good
51 to 100 Moderate
101 to 199 Unhealthy
200 to 299 Very unhealthy
300 and above Hazardous

Source: US EPA (1991, p. 5-1).

data from all selected sites in the MSA and combines different air
pollutants with different averaging time, different units of concen-
tration and, more importantly, with different national standards.
The PSI is computed for PM-10, carbon monoxide, ozone, nitrogen
dioxide and sulphur dioxide (US EPA,; 1990b, 1991, p. 5–2).

Examination of US EPA records between 1984 and 1993 reveals a
remarkably high number of days when the PSI in Houston was
greater than 100. Compared to other major US metropolitan areas,
Houston had the second highest PSI > 100. Figure 5.5 displays
average number of PSI > 100 between 1984 and 1993 for 
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Figure 5.5 Cumulative PSI days greater than 100 in ten selected US MSAs,
1984–93
Source: data extracted from US EPA (1994).
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ten selected MSAs. These cities were picked here to represent high,
intermediate and low PSI > 100 days. There were 423 days with PSI >
100 over the period 1984–93 in Houston; at least 12 per cent of
those were ‘Very unhealthy’ days. The highest number of PSI > 100
days occurred in 1987 and was 55. In Houston, 97 per cent of the
PSI days > 100 were due to ozone excess. 

Although most days in the year are clearly within the healthy
limits, the cumulative number of unhealthy days in Houston in a
ten-year period represents a source of concern. The city occupied
the second place in the national PSI ratings, ranking below Los
Angeles, CA, which, with 1851 days with PSI > 100 during 1984–93,
was rated the most unhealthy city in the US. Houston with 423 days
ranked considerably below Los Angeles; New York, with 359 days,
and Philadelphia, with 224, also scored considerably less. These
figures are illuminating when compared with cities with low
number of PSI > 100, such as Miami, FL, 22 days; San Antonio, TX, 
5 days; and Austin, TX, 2 days.

The PSI provides useful information to the public. It also serves
the purpose of assessing cities by their overall environmental
quality. Several problematic assumptions are implicit in the PSI
analysis, however, the most important of which is probably that the
monitored data available for a given area provide a reasonable esti-
mate of maximum short-term concentration which may not repre-
sent the air pollution exposure for the entire area. If the downwind
maximum concentration site for ozone is outside the MSA, this data
area is not used in the PSI analysis, which thus fails to reflect geo-
graphical variations of air pollutants within one MSA. Local differ-
ences in pollution may be of utmost importance when studying its
health impact. However, official assessment of people’s actual expo-
sure and subsequent health risk depends upon these measures.
Finally, the PSI does not take into account the possible adverse
effects of synergism, the effects of combinations of pollutants (US
EPA, 1993), because each pollutant is examined independently.
Combining pollutant concentrations is not possible at this time
‘because the synergistic effects are not known’ (US EPA, 1991, 
p. 5–7). This is likely to be a very important issue for health effects.
The information provided by the PSI and the attainment criteria are
essential to determine present levels of pollution in Houston. 

Therefore, to overcome these further and significant shortcom-
ings, we move on to discuss the information collected from local
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residents. This can indicate whether the pollutant standards them-
selves are adequate to safeguard the health of the population, and
whether monitored concentrations and indexed information can
reflect the risk effect on the population of particular geographical
distributions of air pollution within one metropolitan area.
Recognition of the apparent impact of pollution on health could
throw light on the appropriateness of permitted levels of air pollu-
tion. This type of knowledge provides clues about the benefits and
failures of relentless economic growth and globalization irrespective
of environmental consequences. 

Participatory information on air pollution and health

Some important findings derived from three different surveys – this
book’s Air Pollution and Child Health Survey (APCHS), 1990, the
yearly Houston Area Survey (HAS), 1982–99, and the single Texas
Environmental Survey (TES), 1990 – have indicated the following
significant responses. They suggested that environmental quality in
the city was very poor; that economic activity was directly impli-
cated in causing prolonged air and water contamination; that the
laws to protect the environment and to condemn polluters were
insufficient; and that emission of recognized carcinogenic elements
was highly feared. In different ways, the surveys neatly pointed to
structural origins of environmental problems and highlighted the
overall impact of pollution on the population. It was not expected
that Texans would be overwhelmingly committed to environmental
protection given the public pro-growth policy of the state, and the
business atmosphere that has characterized this world city.
However, the plain fact that, according to the HAS, 30 per cent of
the interviewees in 1999, 36 per cent in 1995, but only 27 per cent
in 1988 regarded the city’s efforts to control air and water pollution
as inadequate, indicated4 a surprisingly sharp rise in the level of
concern for the quality of the environment (Klineberg, 1999). The
following section draws on the APCHS. In contrast to the other two
surveys, the APCHS has been designed to include the socioeconomic
and geographical variables of the residents. Also, the comparative
strategy of the APCHS makes it different and more appropriate to
the political-economy study of urban air pollution.
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The APCHS consisted of a questionnaire presented to 300 house-
holds that were located near to as well as at a distance from the
city’s industrial complex. A household unit consisted of members of
one household who are a couple or one person without a partner
and any of their children, provided these children have never them-
selves been married and have no children of their own (Office of
Population Censuses and Surveys, Central Statistical Office, 1973).
The term child ill health is used here to indicate those households
which reported at least one child suffering from at least one recur-
rent health disorder. Notwithstanding that most reported symptoms
are respiratory, it was decided to employ the more general term ill
health to avoid narrowing the effect of air pollution to only one
type of illness. Rise in air pollution may also trigger, for example,
stomach problems or headaches, as the current study shows.
Subsequent sections draw on the data from the questionnaires pro-
duced in the APCHS (see Appendix). The local residents in their
households, usually the mother figure, provided the information.
According to the critical realism methodology of intensive research,
clusters of geographical and socioeconomic characteristics classified
households. These are low- and high-income households located in
the Ship Channel area, with high levels of air pollution and situated
near the petrochemical and other industrial facilities, and the
Southwest, the control area, far from the industrial sources of toxic
emissions. The information collected from local residents represents
the variables that are correlated quantitatively and comparatively to
narrow down the list of possible biophysical and social factors to
those which might have had relevant powers to cause ill health. 
Bi- and multivariate statistical analyses, with one dependent variable,
and regression, have been used to measure and explain common and
distinguishing properties of variable relations. The P-values that
accompany some associations highlight the significance of the asso-
ciation and are by no means intended to infer causality. 

Prevalence of respiratory problems

Most indicators rated very similarly in the Ship Channel and the
control area. The APCHS found that shared housing facilities in the
poor Southwest study area were poor, that vegetation growing on
common/public grounds was scarce, staircases and landings were
normally dirty, and sections of the buildings commonly showed
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signs of vandalism. These findings agree with Urrutia-Rojas’s (1988),
which show the inferior and precarious living conditions of low-
income population in poverty pockets in the Southwest and that
unemployment was very high, at 26.6 per cent (this compares to 
8.9 per cent in the state of Texas and 7.0 per cent in the US). On the
other hand, the high-income area in the Southwest was very pros-
perous from the point of view of housing, commercial centres, road
networks, medical facilities, and so on (see Appendix). 

Simple frequencies of aggregated data of reported ill health, but
without specifications of house location and income, represent the
initial pool of information about the magnitude and main types of
disease afflicting children in a city with strong connections to the
global economy. Perhaps one of the most important issues to
emerge from this analysis was the overall high number of house-
holds with reported child ill health. Indeed, 68 per cent of all sur-
veyed households (n = 300) reported at least one child with
recurrent illness. Examination of the specific reported health prob-
lems that afflicted children offered a further insight, this time on
the particular type, and perhaps severity, of widespread ill health in
Houston. An overwhelming proportion of the reported health disor-
ders were of respiratory origin (94 per cent) (see Figure 5.6). In terms
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Figure 5.6 Prevalence of reported disease* in the surveyed households
*The total number of reported disease was 453.
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of disease, coughs and colds, allergies, ear infections and bronchitis
were often reported. A considerable per centage of households
reported children with asthma/wheezing. The literature indicates
that either poverty, residential location, or wider environmental
factors can contribute to such a particular pattern of respiratory
disease prevalence (Chapter 2). 

The role of income on the incidence of ill health

Although the level of household income has rarely been included in
clinical data as a predictor of child ill health, poor people suffer
more ill health. Hence, the following sections examine the relation-
ship between six recognized dimensions of inequality that might
affect child health. These are: household income, mother’s occupa-
tional class, access to health care, dampness, number of resident
children and parental structure, and the incidence of ill health.
Since the social and demographic composition of households in the
Ship Channel and the Southwest area is very similar, one rational
conclusion would have been that given that children were brought
up under these similar household circumstances in the polluted and
the less polluted areas, the state of child health ought to be similar.
The rest of the chapter deals with this assumption, which, in the
light of the findings, proved wrong. 

The monthly income of the surveyed households ranged between
less than $1000 to more than $3000 (see Figure 5.7) with the same
number of households in low- and in high-income categories. 

More child ill health was reported among low- (75 per cent;
n = 150) than high-income households (61 per cent; n = 150). This
finding corroborates the effects of social inequality on child ill health
as described in the socioeconomic literature (see Chapter 2). None
the less, the gap between the incidence of child ill health in low- and
high-income households in the Houston sample population was
small (14 per cent) despite the three+fold differential between the
lowest- and highest-income group’s average monthly income (see
Figure 5.8). Graphical representation of this association shows both
decrease and also increase of the incidence of child ill health with
variations of household income. Both extremes of the relation move
in the same direction; that is, negative and positive directions domi-
nate the relationship between child ill health and household
income; in other words, a rise in child ill health correlated not only
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Figure 5.7 Household* average income** of the sample population
*n = 242 households.
**Average monthly income: 1, Less than $1000; 2, between $1000 and $1500; 
3, between $1500 and $2000; 4, between $2000 and $2500; 5, between $2500 and
$3000; and 6, more than $3000.

with decreasing but also with increasing income. This basic contra-
diction was a preliminary indication that widespread child ill health
was not only, or necessarily, the consequence of poverty in the
household. This unusual pattern begs an explanation of the role of
further factors in the incidence of child ill health.

The importance of geographical location 

The role of household geographical location in the relationship
between the extent of child ill health and income is incorporated
here. As established in Chapter 2, location is important not just as
context but as, perhaps, indicative of wider social processes because
the character of the space has been socially constructed, a shortcom-
ing appearing in some social and scientific explanations of ill health.
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Figure 5.8 Child ill health by household income 

Analysis of the role of household location was essential because
social, geographical and environmental changes complement each
other (see Chapter 2). Significantly, 10 per cent more households 
(n = 150 households) in the Ship Channel residential area (that 
is, those near to sources of industrial air pollution) than in 
the Southwest (n = 150 households; relatively far from sources of
industrial air pollution) reported child ill health (73 per cent and 
63 per cent respectively) (see Figure 5.9). 

Now, an analysis of the geographic distribution of child ill health
accounting for the specific different income per household shows
that child ill health was similarly and significantly (P < 0.003) dis-
tributed in lowest-income households in the polluted as well as in
the less polluted areas (72 per cent and 77 per cent respectively).
However, and perhaps most importantly, the following findings
show a strong correlation between the location of the household
and the incidence of reported child ill health. While in the house-
holds in the control Southwest area the extent of child ill health
decreased with rising household income, in the Ship Channel area
the incidence remained high with rising household income. Further,
child ill health was notorious in all the high-income households, at
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Figure 5.9 Geographic distribution of reported child ill health in Houston

61 per cent. Significantly, while there were overall 10 per cent more
households with reported child ill health in the Ship Channel area,
the incidence of reported disease was 24 per cent higher in wealthy
households in the Ship Channel area than in the rich Southwest
(73 per cent and 49 per cent ill health in the Ship Channel and in
the Southwest) (see Figure 5.10). Therefore, despite the higher
numbers of ill children found among poor households, household
income could not act as the exclusive and convincing predictor of
the incidence of child ill health.

Evidently, geographic location in relation to industrial sources of
air pollution played an important modifying role in the extent of ill
health reported by the public in the surveyed households. While it
has been established that spatial location per se cannot account for
the events, it can make a crucial difference to how social and other
processes work and to what forms result (as shown in Chapter 2).
The next chapters will expand the socioeconomic examination to
verify whether there are particular social or demographic conditions
present in one area but not in the other that made the spatial
factors so relevant for household variation of child ill health. We
explore now the ways in which residents recognize local air pollu-
tion and what effects it causes to the living areas.
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Figure 5.10 Geographic and socioeconomic distribution of reported child ill
health in Houston

Odours, government involvement and health risks from
pollution

Relying only on the measures of air pollution by the air control
agencies poses serious limitations in determining actual health risks,
as concluded above. Hence it serves further to justify the elaboration
of a database containing the local population’s views on air pollu-
tion and health risks. In this sense, the authoritative opinion of
McMullen, Director of the City of Houston Air Quality Control
Board in 1992, is persuasively relevant to our point. He emphasized
that: ‘A survey of the people who live in the Ship Channel can be
much more reliable than measures of emissions’ (McMullen, per-
sonal communication, 1992).

The issue of air pollution has preoccupied the population of
Houston and has also gained a certain degree of government atten-
tion due to complaints from the residents (TACB, 1993b). In
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December 1992, the TACB appointed a ‘Nuisance Odors Task Force’
(NOTF). Apparently, one of the main reasons for the creation of the
NOTF was the ‘public’s desire for action’ (ibid., p. 4). The new
department in the TACB intended to formulate a basis for new
policy on ‘what members agree is a difficult, subjective area of regu-
lation’. The main plans of the force were to study new advances in
measuring odorous air pollution as well as methods to assess the
severity of such odours. Despite the evident importance of the task
of this agency, it was only empowered with managerial and techno-
logical tools – but had no law enforcement powers. Because air pol-
lution was interpreted only as a nuisance, rather than a hazardous
condition which may expose the population to great health risks,
the force’s scope for bringing about changes was narrow. Indeed,
tracking nuisance odours to a specific source seemed a difficult task
for the NOTF:

Odors come and go with the wind and come from various
sources, so at times it’s hard to track down what the source is. We
really respond quickly now as a local pollution control program,
probably within minutes sometimes. But often we have not been
able to confirm, to the satisfaction of the complainer, that a nui-
sance actually existed.

(p. 4).

Most complaints were triggered by industrial activity (for example,
smell from the refineries, spills of transported toxic materials, explo-
sions in chemical plants), although other reasons for complaint may
cite bakeries, garbage, neighbours and so forth. In the household
survey, residents have clearly acknowledged the presence of air pol-
lution in their local environments and have designated it as a real
nuisance – even as a threat. 

Altogether, 79 per cent (n = 300) of the sample population
reported air pollution (only 2 per cent were not able to give an
opinion and 17 per cent reported that they had not noticed air nui-
sances): ‘We always have the smell of the refineries. You know the
smell from the Ship Channel’ (quoted from a resident in a low-
income household in the Ship Channel area).

Air pollution may have been even worse than reported. Some air-
borne toxic substances are either odourless, or their typical odour
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cannot be associated with noxious materials which may have
impeded their recognition. Such is the case of ozone formed in the
atmosphere from the combination of nitrogen oxides, additional
toxic components and sunlight. The odour of ozone resembles, in
fact, the ‘smell of the air after a summer storm’ (McMullen, personal
communication, 1992; see Appendix). Therefore, in spite of the fact
that ozone concentrations may reach high levels in both the Ship
Channel and the Southwest areas, the residents can hardly distin-
guish it. On the other hand, sulphur dioxide, carbon monoxide and
particulate matters that reach high levels of concentration particu-
larly in the Ship Channel can be more easily singled out. Residents
may therefore more readily recognize this pollution but may easily
miss the presence of atmospheric ozone. In this way, some air pollu-
tion may remain unidentified and, therefore, will not have been
adequately reported in the household survey.

The disguising effect of other types of very localized air pollution
may occlude the presence of chemical environmental pollution. In
the household survey, stench from communal dustbins and also
from sewage was the commonest nuisance reported apart from air
pollution. Only 16 per cent of the surveyed households reported air
nuisances other than chemical. In particular, garbage odour was very
disturbing for 13 per cent of the interviewed population, with
sewage being the source of unpleasant smells for 2 per cent of the
respondents. Out of all low-income households in the less polluted
Southwest, 37 per cent (n = 75) of the respondents complained of
unbearable ‘dustbin odours’. Also in the Southwest, but in high-
income households, residents reported odours from sewage
(8 per cent). They attributed this stench to the Braes Bayou, a nearby
polluted stream that cuts across the city. In the polluted area, only a
few households (4 per cent) reported odours from garbage and sewage.

Indeed, air pollution was the most frequently reported preoccupa-
tion in the polluted study area, the Ship Channel (49 per cent; 
n = 150; other preoccupations were personal safety – fear of robbery,
crime and drugs, water pollution, quality of local schools, and
health care). In the Southwest, which is less polluted, the worst
problems reported in order of frequency of citation were personal
safety followed by water pollution, and air pollution came only
third (15 per cent; n = 150). The APCHS revealed that more high-
income – 62 per cent in the Ship Channel area and 78 per cent in
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the Southwest – than low-income households showed concern over
air pollution. None the less, reporting of air pollution as the worst
local problem was remarkable in low-income households, at 38 per
cent in the Ship Channel and 22 per cent in the Southwest. This is a
notably high per centage for low-income households because preoc-
cupations such as environmental concerns would be expected to be
overshadowed by health care or personal safety. The degree of
reporting indicated that the level of environmental pollution to
which residents were exposed in Houston in general, and in the east
side of the city in particular, must have been considerable. 

At the outset, a strong statistical association was found between
reported air quality in the surveyed households and the spatial loca-
tion of the household (P = 0.000). This indicates that geographical
location might be influential in the extent of reported air pollution.
While the overall per centage of households that reported local air
pollution was remarkably high, air pollution in the Ship Channel
area was twice as heavily reported (85 per cent; n = 150) as in the
Southwest (42 per cent; n = 150). Also the degree of reported sever-
ity of air pollution varied from area to area (see Figure 5.11).

The extent to which the air was pungent, and the frequency with
which it became polluted, determined the severity of air condi-
tions. In the polluted area, severe and moderate air pollution was
reported (34 per cent and 49 per cent respectively). In the less
polluted area, considerably fewer households reported severe air
pollution (5 per cent) compared to clean air (42 per cent). While
some households also reported other types of air nuisance (for
example, odour from dustbins, sewage), clean local air was reported
by only 15 per cent in the Ship Channel area but by 58 per cent in
the Southwest. 

In order to compare and integrate the extent of air pollution
reported by the residents with that measured by the governmental
agencies, the household survey and the 1990 reports from five mon-
itoring sites were compared. The government sites widely corre-
spond to the geographical clusters selected for the household
survey. Although not all the US standard pollutants had been
sampled regularly in the Houston area during 1990, complete
records were available for ozone and sulphur dioxide (TACB, 1993a;
City of Houston Department of Health and Human Services, 1990).
Fortunately, these alone certainly reflect the distribution of air pol-
lution in the city (see Table 5.3). 
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Figure 5.11 Reported air quality in the residential areas

One interesting point to be noted here is that remarkably more
sulphur dioxide was measured in the Ship Channel area compared to
the Southwest. Ozone, however, was very high in both areas. It
should be remembered that ozone spreads out and that concentra-
tions of ozone found in the Southwest side of the city had partly
been displaced from the petrochemical plants, as the ten-year study
by the City of Houston has demonstrated (see Chapter 4). The next
noteworthy issue is that the extent of air pollution which interviewed
residents reported seems to be fully backed up by the measurements
originated in monitoring machines. This represents a very important
finding for agreement between monitored and residents’ reported air
pollution, which provides a scientifically verified foundation to any
conclusion drawn from the information given by the local residents.

Hence, a fuller picture is obtained. As we shall see, local people’s
reporting, in contrast to monitoring, highlights the gravity of the
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Table 5.3 Comparison between measures of contaminants in Houston
monitoring stations and residents’ reporting of local air pollution*

NAAQS

Residential areas Machine monitored pollution Resident’s report 
and monitoring O3 CO SO2 NO2 PM-10 of local pollution 
stations (% of households)

Ship Channel Ship Channel 
East

Clinton Station 0.23 5.2 0.008 0.024 44.7
Crawford 0.22 7.9 0.006 0.029 30.3

Southeast
Monroe 0.23 N/S** 0.003 N/S 28.0

Northeast
N. Wayside 0.23 N/S 0.006 N/S N/S 85% of total 

households

Southwest Southwest 
Croquet 0.22 N/S 0.002 N/S N/S 42% of total 

households

* Lead is not included in the table because levels have not been exceeded in
Houston.

** N/S: not sampled.

problem by clearly describing direct effects of contamination on
their children and sharply addressing additional dimensions of air
degradation, like stench and visibility, within the context of house-
hold location in relation to sources of industrial emission.
Importantly, whilst all possibilities of examining aggregated govern-
ment data had already been exhausted by the current research, there
is considerable scope for further exploration of the subject using
information from the participatory survey, as the results of the
current enquiry demonstrate. This way of acquiring knowledge is
significant because it can provide the necessary elements to substan-
tiate future economic and environmental policies. 

Geographical distribution of child ill health 

The geographical distribution of reported chronic child ill-health
problems reflects the impact of air pollution on the residential area.
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A distinctive spatial concentration of most recurrent child illness
reported was found in the polluted area. Here, the prevalence of
some conditions such as wheezy chest/asthma, stomach upset and
coughs and colds was remarkably higher than in the less polluted
residential area. The incidence of sinusitis and bronchitis was 
also higher in the Ship Channel area than in the Southwest (see
Figure 5.12). Therefore, a clear cluster of child ill health, respiratory
in particular, was identified in the residential area near the
industrial sources of air pollution. sources of air pollution. 

It should be stressed that reported child ill health was remarkably
high also in households far from the sources of industrial emission,
a factor which could relate to the large concentration of reported
child illness in low-income households. Although the prevalence of
illness in low-income households was not very different in the Ship
Channel (72 per cent) from the Southwest (78 per cent), poverty
seems to be a more appropriate factor for ill health in the Southwest
(see Urrutia Rojas, 1988). Thus, it is likely that economic and social
disadvantages were major propagators of illness. However, this
assumption does not invalidate the possibility that the general level
of background air pollution may also have been a trigger for ill
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Figure 5.12 Recurrent child diseases by geographic areas
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health in low-income households in the Southwest. It should be
remembered that although these households are located far from
the sources of pollution, ozone pollution is also very high in this
part of the city. None the less, it is unlikely that it will be possible to
assess the separate impact of either factor due to the strong
influence of poverty in this area. 

Particularly interesting is the prevalence of reported respiratory
child illness in high-income households, because reporting here is
less prone to the confounding effects of social disadvantage. In the
Ship Channel area, 23 per cent more high-income households than
in the Southwest area reported child ill health (72 per cent and
49 per cent respectively; n = 75 each). Out of all reported cases of
asthma and wheezy chest in high-income households (n = 33),
70 per cent were found in the polluted area. Furthermore, 76 per cent
of all bronchitis cases (n = 2), 80 per cent of children with stomach
problems (n = 5), and 62 per cent of all children with chronic cough
(n = 32) were found in the polluted area. More high-income house-
holds in the polluted than in the less polluted area reported inci-
dence of allergy (56 per cent; n = 43) and sinusitis (56 per cent;
n = 26); these were also very high in the less polluted area (44 per cent
and 44 per cent respectively). Only ear infection prevailed in the less
polluted location to a greater extent than in the Ship Channel area.

Health risks from local air pollution 

Within the perspective of highlighting conditions that help to iden-
tify the adverse impact on people of air contaminants, the residents’
survey examined whether rising air pollution caused immediate
health response and, if so, which type of reactions prevailed. It was
thought that identification of health changes during and immedi-
ately after a rise in pollution levels, had they occurred, would
provide robust proof that particular social processes were activated
through biophysical mechanisms. Such a study adds to the existing
epidemiological type of data. For example, epidemiological studies
have been done to compare daily levels of particular air pollutants
with health reaction (Rutishauser et al., 1990; Schwartz and Marcus,
1990; Stock et al., 1988). These have used badges that are put on
individuals to measure exposure, or employed monitoring reports
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and spirometric tests to assess breathing changes. The problems
with these techniques are, first, that health changes are registered at
a fixed time; and they measure respiratory symptoms only, leaving
out other health problems which may also be triggered by air pollu-
tion, for example, headaches and eye soreness. Neither could an epi-
demiological assessment alone take notice of passing, yet important,
comments by the residents, such as the following: I haven’t noticed
yet any change in my children’s health but my two dogs get sick
and weak every time we have the smell from the Channel’ (quota-
tion from a mother in a low-income household in the polluted Ship
Channel area, Houston, 1990). 

The case study was essential in procuring this information on
whether local air pollution has had an immediate effect on health.
This was crucial for identifying the interaction between natural
mechanisms and social processes as defined in the causal model.
The health effects of rising air pollution were examined in the
sample households that had been classified by similar socioeco-
nomic status, and geographic location, with the purpose of explain-
ing the distribution and the causes of the incidence of child ill
health. In this sense, the intensive research approach to the house-
holds in the survey and the comparative analysis of the data con-
vincingly complemented the analysis of government reports of air
pollution and of public health status in Houston. 

A fairly large number of interviewed households (41 per cent; 
n = 300) reported that any worsening of air pollution affected the
health of their children. It is very likely that the reporting of health
changes following rising air pollution would have been higher had
it not been that a considerable percentage of households (24 per cent)
did not pay enough attention to rising air pollution and health
changes. One-third (34 per cent) of the sample households reported
that they did not notice visible health changes when air pollution
rose. The most often reported health responses to air pollution were
allergy, headache, shortness of breath, and weakness, together with
eye soreness (see Table 5.4).

The risk from breathing polluted air evidently posed a health
threat to Houston residents. It is more evidently so for residents,
and for children in particular, who live in the proximity of the oil
and petrochemical complexes and port facilities along the Ship
Channel. The distribution of reported health responses to rising air
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Table 5.4 Distribution of health changes according to spatial location of
the household following worsening air pollution

Ship Channel Southwest less 
Total symptoms polluted area polluted area

Health change (100%) (64%) (36%)

Allergy 46 54% 46%
Headache 27 89% 11%
Shortness of breath 20 65% 35%
Weakness, eye soreness 18 72% 28%
Cough 10 30% 70%
Stomach upset 2 50% 50%

pollution (n = 123) followed a clear spatial pattern. The majority 
(64 per cent) of reported reactions originated in the polluted area.

Focusing on the polluted area only, both low- and high-income
households showed considerable awareness and concern about the
health effects of deteriorating conditions of local air quality. None
the less, sensitivity towards air pollution and child health seemed
to be more developed in high- than in low-income households 
(60 per cent and 40 per cent respectively). Mothers in low-income
households in the polluted area tended also to attribute child-health
difficulties to a variety of reasons related to social inequality rather
than to environmental conditions. While the relation sounds
plausible, and the survey has shown significant correlation between
poor-income indicators and ill health, a significant fraction of child
ill health in low-income households, particularly in the polluted
area, might also have been triggered by contaminated air. 

In high-income households, on the other hand, reported health
changes as a result of more air pollution were remarkably higher in
the polluted than in the less polluted area. For example, every time
that pollution levels rose in the Ship Channel area over a quarter of
children had headaches (26 per cent) but only a fraction (4 per cent)
reported this in the Southwest; well over a third (39 per cent) devel-
oped weakness, uneasiness and eye soreness in the Ship Channel
area as did 17 per cent in the Southwest; 33 per cent reported aller-
gies in the polluted and 17 per cent in the less polluted area and,
finally, a rise in air pollution triggered coughs in 20 per cent in the
Ship Channel and none in the Southwest.
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Length of stay in polluted areas

It was assumed that longer residence in the air-polluted area would
correspond with more reported child ill health due to prolonged
exposure to toxic air. While there are hardly any studies which
either measure exposure to air pollution over an extended period
(see Girt, 1972; Pope, 1989), examine the actual health changes, or
estimate the cumulative risks of contracting ill health as a result of
prolonged exposure, there is some earlier evidence of suspected
long-term effects of prolonged exposure to air pollutants (Bland et
al., 1974; Colley et al., 1973; see Holland et al., 1978).

Residence at the same address or geographic area was classified in
periods of less than one year, between one and three years, between
three and five years, and more than five years. Residents in the pol-
luted area had resided for considerably longer at the same address
than residents in the less polluted area (see Chapter 7). It was found
that in the Ship Channel the longer the family lived in the area, the
higher the number of reported households with child ill health. In
the less polluted area, in contrast, highest incidence of child ill
health was correlated to shorter residence in the Southwest (see
Table 5.5) which was more often found in low-income households
(21 per cent) stricken by poverty and lack of medical services (see
Figure 5.13). 

No clear pattern, however, has emerged between the length of
exposure and child ill health in low-income households in the pol-
luted area. It is presumed that poverty may play a confounding and
compounding role in the relationship between air pollution and
child ill health. In high-income households, on the other hand,
reported child ill health persistently increased, as exposure was
more prolonged. Thus the findings strongly support the argument

Table 5.5 Distribution of child ill health according to spatial location of
the household and length of exposure

Reported child Less than Between 1 Between 3 More than 
ill health 1 year and 3 years and 5 years 5 years

Ship Channel 19% 31% 21% 30%
Southwest 33% 34% 22% 12%
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Figure 5.13 Social and spatial variation of reported child ill health by
length of residence
*Low-income households (no household in the Southwest for the more than 5 years
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that prolonged exposure to air pollution contributed to the deterio-
ration of child health in the Ship Channel area. 

In summary, unpleasant and dangerous living conditions imposed
by continual exposure to air pollution from the petrochemical
plants is a feature of the Ship Channel residential areas. Health
changes in children have been identified. Although contaminated
air is also found in other parts of the city, e.g., the Southwest, the
degree of severity is undoubtedly greatest in the area close to industrial
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sources of emission. One local resident vividly, and sharply, expressed
grave concern for her children’s well-being: 

I do not want my children to grow up in this neighborhood,
although it is good and pretty. The refineries pollute the air. My
neighbors are mostly widows; their husbands have all died from
cancer. I do not want my children to live here.

(Quotation from a parent in a high-income household in the
Ship Channel, Houston, 1990) 

Conclusion

The central question which has driven this book is the identification
of the underlying social forces that promote persistent environmen-
tal degradation in world cities, and, hence, consequent ill health. In
addition to the fact that certain pollutants are known to be particu-
larly damaging to health, lower levels of air pollution also seem to
represent a considerable problem. This was our conclusion in the
epidemiological review of Chapter 2, but has now also been attested
by the moderate incidence of reported child ill health in the less
polluted Houston area. The US pollutant safety standards seem inad-
equate to protect Houston’s residents’ health both in the short and
in the long term. This chapter has shown that air pollution has been
a constant problem in Houston since records were first kept in the
1970s. However, the quality of the urban air had been a preoccupa-
tion well before this decade, as signalled in the previous chapter.
The magnitude and quality of pollution have none the less altered.
Decades of economic growth and globalization have resulted in dif-
ferentiated geographic configurations, with varied levels of pollu-
tion within the city as seen in relation to the Ship Channel and the
Southwest area which vividly represent the uneven environmental
outcomes.

Pungent odours originating in the oil refineries have been a
chronic preoccupation of residents living in Houston, one of the
most prosperous residential and industrial areas in the US. Possibly,
pungent chemical odours have awakened residents to some of the
risks involved in unregulated growth. However, there have been
further consequences to constant, and at times severe, air contami-
nation. These appear in the form of ill health among the children of
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this world city, particularly for those living in the east side. On the
basis of the case study, we learnt of the strong correspondence
between machine-monitored air pollution and the level of dis-
turbance reported by local residents. 

The degradation of the natural environment in and around
Houston, particularly in the Ship Channel area, is such that living
conditions for substantial numbers of the population are too often
intolerable, their health and that of their children being sacrificed to
the capitalist ethos. Dangerous concentrations of ozone and sulphur
dioxide, monitored since the early 1970s, have evidently become
accepted parts of Houston’s everyday life. Uneven levels of contami-
nation across the city cannot be dissociated from historical trends
that have favored industrialization as the necessary way for attain-
ing better living conditions. The conjunction of Houston’s regional
growth and global links has contrived unique spatial local
configurations whereby industry and housing share adjacent terri-
tory. The prevalence of large amounts of industrial toxic emissions
and their interaction with atmospheric conditions, which favour
displacement, and the formation of new pollutants, mean that the
entire city has been dangerously exposed to various levels of indus-
trial pollution. Today, this represents a common aspect of many
large cities, in the developed and developing worlds alike. 

The combined effect of social structures and biophysical mecha-
nisms that produce air pollution and ill health has been most
prominent in the Ship Channel area. Here, highly developed petro-
chemical establishments and other industries have grown continu-
ously to the point where the city has won international recognition
for its remarkable economic achievements but at the same time is
confronted by severe ecological consequences. The relationship
between industrial air pollution and child ill health is essentially a
reflection of the effects of the more general process of wealth cre-
ation and the resulting environmental degradation. The contribu-
tion of this chapter lies in the fact that the particular type of
information obtained on child ill health and on transformations of
local air pollution across the city can bridge the existing gaps
between historical developments and monitored contamination.
This book recognizes that the current events of local pollution are a
window to detect the power of certain social structures to transform
nature. According to the multi-faceted model of Chapter 3, this
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study has so far applied a social structural account of past and
present development events, and discussed participatory informa-
tion from local populations. The existence of air pollution in
modern Western cities in the first place depends upon the type and
extent of economic activity, and upon the institutional efforts and
government’s commitments to protect the environment and public
health. Climatic conditions, particular chemical reactions and topo-
graphic characteristics are also involved in air pollution. 

It has been established that the level of child ill health in Houston
is well above what might be expected. The cause of this elevated
incidence of ill health is not attributable only to conditions of
household poverty. Distinguishing between the effect of household
income on the extent of child ill health in practice, and the role of
spatial location of the household in relation to industrial sources of
air pollution, this chapter has demonstrated how key a factor loca-
tion is for intensifying health risk. Yet such determination only
indicates that there are wider social processes occurring over space.
The longer children had resided in the same area, that is, in the Ship
Channel area, the more residents reported the ill health. The length
of exposure to industrial air pollution was a definitive indication of
the consequences of continually breathing some of the externalities
of industrial development. Short-term, as opposed to chronic,
reported symptoms – and those which were not only respiratory, for
example, headache, allergies and eye soreness – were again
significantly associated with reported raised levels of air pollution, a
phenomenon more often registered in the Ship Channel area. This
information was made available because residents were sampled
according to the characteristics of the residential areas, that is,
within their ‘causal’ and structural contexts. This is a procedure that
draws on the critical realist methodology and illustrates the useful-
ness of comparative study within an extensive and intensive
research design. The public’s information under this design has the
potential to capture the ‘combination’ effect of structural and
spatial factors and the uniqueness of their own realities. 

A sudden change in the levels of pollutants appears to have acted
as an environmental trigger for the reported incidence of short-term
ill health symptoms, particularly among children who lived in the
proximity of the Ship Channel area. Furthermore, prolonged resi-
dence in air-polluted areas has been associated with reported
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chronic health complaints. The two banks of the Houston Ship
Channel (the strait that extends from the Gulf of Mexico, crossing
the so-called ring-road 610 Loop) penetrate far into the city, display-
ing densely industrially developed land. 

Whilst the survey has found a very high incidence of child ill
health in the sample households in general, the comparative analy-
sis has uncovered that, as expected, the incidence of illness among
poor children is always very high, indicating that social inequality
was an important factor. However, one of the most revealing
findings of the participatory database is that the incidence of ill
health in all high-income households was also unexpectedly high.
Considerably more than expected child ill health had been reported
in high-income households in the Ship Channel area, that is, as
compared to the Southwest, in the most air-polluted area. This
point will be further explored in Chapters 6 and 7.

This chapter has revealed important facts about the city, such as
increased air-pollution levels and clusters of unrecorded child ill
health. The annual measures of air pollution in the east and
Southwest sites clearly indicated higher pollution in the Ship
Channel area, notwithstanding remarkable ozone concentrations in
the Southwest. On the other hand, the degree of air pollution
reported by residents also pointed to variations in the degree of pol-
lution. The technical information alone, however, was not sufficient
to reflect the health impact on the population, if any. 

Epidemiological studies had firmly determined a relation between
urban pollution and ill health. It was necessary to assess this same
correlation for groups of people who are exposed to pollutants, and
to other factors. Yet the ability of the population to deal with health
risks from industrial pollution seems to vary according to where and
how residents live. While the current chapter focused on the first
question, the next one will look at the effects of the second interro-
gation. The crucial theme to discuss now is whether the priorities of
the institutions of health care and environmental protection match
the need to protect the environment and the population. Chapter 6
will deal with the first issue.
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Notes

1. The standards are further categorized for different averaging times. Long-
term standards specify an annual or quarterly mean that may not be
exceeded; short-term standards specify upper limit values for 1-, 3-, 8- or
24-hour average time spans. Except for the pollutants ozone and PM-10
(particulate matter), the short-term standards are not to be exceeded
more than once per year (US EPA, 1991, p. 2–1).

2. For example, in the summer of 1988, which was exceptionally hot, partic-
ularly in the east and along the north US coast, extreme rises in ozone
levels were registered. In that year, 101 areas in the country failed to meet
the 0.12 ppm ozone standard.

3. Lead is the only major pollutant not included in the index because it
does not have a short-term NAAQS, a Federal Episode Criteria or a
Significant Harm Level.

4. The Houston Area Survey included environmental issues among other city
concerns and has been carried out annually since 1982 by the Rice
University at Houston under the direction of Stephen Klineberg.
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6
Social Inequality and Health Risks

Introduction

Chapter 5 has indicated that although environmental regulations
put in place since the 1950s and the 1970s may have ameliorated
some of the degrading effects of economic activity, they have
mostly failed to reverse the generally rising trend of pollution and
maintain harmless levels of air pollution in many cities. The
benefits arising from improvements in new combustion technolo-
gies have been outstripped by rising output resulting from interna-
tional economic growth (see Chapter 4). The current chapter argues
that relying on improved access to health care may provide tempo-
rary alleviation for low-income population to cope with the effects
of pollution. It cannot, however, guarantee any lasting solution to
the wide and unknown consequences of exposure to air contam-
inants experienced by so many residents, particularly in large cities
of the developed world. 

Previous chapters have discussed how the underlying causes of
rising air pollution in cities, and of consequent related ill health,
have generally been socially induced. The study of the main societal
forces which have instigated transformations in the quality of the
air and health have, however, often been masked by an exclusive
medical and ecological focus. Retrieving past economic and political
developments has been important to appreciate the continuity
between past and present concentrations of pollutants, as analysed
in Chapter 4. The case of Houston has shown how unregulated
economic growth has generated all types of ambient contamination.
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As stated in the multidisciplinary model, the study of current local
institutions is also necessary to establish the relative effect of these
institutions on people’s health and pollution in world cities.
Chapter 6 addresses the role of the US medical care system and indi-
vidual socioeconomic circumstances on their health status. This
enquiry is in line with the thought, developed in Chapter 2, that ill
health is the likely outcome of an inequitable health care system,
poor socioeconomic conditions in the household, the system of pro-
duction, and exposure to industrial externalities. Chapter 7 will
further develop the topos of how environmental regulation relates
to health.

Chapter 5 has revealed that in Houston, moderate to high levels of
pollution have prevailed at least since official records started in the
1970s. The NAAQSs have been constantly breached, and ozone levels
are among the highest in the US. The PSI > 100, designed to protect
health, has been repeatedly exceeded during the period between 1984
and 1993. The data drawn from local residents indicate significant inci-
dence of ill health in two areas of the city, but with higher prevalence
on the east side. A remarkably high number of children was discovered
to suffer from pollution-related illness in high-income households in
the Ship Channel area. Chapter 2 stated that poverty represents a main
cause of ill health, a premise that is partly challenged in the light of the
case study findings. Chapter 6 assesses the effects of the particularly
selected sociological indicators for inequality in order also to explain
the unusual, though not abnormal, findings of high levels of illness in
high-income households. This step is necessary to elicit the effect of
social inequalities in comparison to those of air pollution.

As in most economically developed countries, the US health care
sector in Houston is highly proficient. Houston houses some of the
largest and most important medical centres in the world, and boasts
advanced research and cancer treatment expertise. Numerous facili-
ties – among them 50 hospitals, 15 651 beds, many clinics and con-
valescent homes and virtually every medical specialty – are
represented (Greater Houston Partnership, 1995/96). It would be
expected, therefore, that sufficient health care mechanisms would
be provided to protect the public’s health. However, this has not
been the case and this chapter furnishes evidence of how the con-
tradiction between nature and society can also be reflected in the
wealth and poor health of the people. Medical facilities which care
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for the uninsured and the poor do exist, but are few and inadequate.
A clear contradiction exists between the glamour of the world city
and an eminent medical industry, on the one hand, and the private
character of medicine that controls most of it, on the other. In
Houston, as in any other US city, access to health services is limited.
In fact, it is questionable whether the health of the regional popula-
tion, rather than the growth of the ‘medical industry’, has been the
main priority of the ruling government. 

The chapter discusses the medical care system, the general stan-
dard of public health in the city and, finally, focuses on the data-
base. There then follows assessment of variation of the health of
children in response to significant socioeconomic inequalities and
the geographical location of their households. 

Social exclusion and access to health care 

In 1990, the G-7 Economic Summit was held in Houston. Sorelle
(1990b) stressed then that the US health care system costs more and
covers a smaller percentage of the population than systems of any of
the other six economic powers. Infant mortality was higher and life
expectancy lower in the US than in countries with similar, or even
lower, GNPs. Canada, France, West Germany and Japan finance
health care through a form of national health insurance. The UK
and Italy both maintain publicly provided national health services.
Despite the fact that per capita health care expenditure in Italy was
two and half times less than in the US, the infant mortality rate was
twice as high in the US (Sorelle, 1990b). Moreover, infant mortality
in Germany and in Japan was similar to that in the US in spite of
the fact that the US expended twice as much or more on per capita
health care than the other two countries (see Table 6.1). The portion
of the GNP invested in all health expenditures in the US was only
1.2 per cent (Dougherty, C.J., 1988). In comparison, in France and
Canada health expenditure was remarkably higher (8.6 per cent)
than it was in West Germany, Italy, Japan and the UK. 

In general, in the US, health care, and the health insurance on
which it often depends, are distributed in the same way as most
goods and services – largely on a pay-as-you-go basis. This market-
place mode of distribution is by its nature bound to work against
the interests of those least well off, the disabled and single-parent
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Table 6.1 Comparison of health care resources of the major developed
nations

US Canada France W.G.* Italy Japan UK Mean

% of GNP used 1.2 8.6 8.6 8.2 6.9 6.8 6.1 8.1
for health

Per capita 2051 1483 1105 1093 841 915 758 1178
health care 
expenditures, $

Population 35 0 0 0 0 0 0 0
uninsured
(million)

% of population 43 100 99 92 100 100 100 91
eligible

Infant mortality 10.0 7.9 8.3 9.6 5 9.1 8.2
per 1 000 

Physician’s 5.4 3.7 2.4 4.3 N/A 3.9 2.4 3.7
income as a 
multiple of that 
of average worker

* West Germany

Source: adapted from Health Data File, Organization for Economic Cooperation and
Development, 1989, in Sorelle (1990b).

units. It has been apparent that Blacks and other ethnic minorities,
the poor, those with low incomes, and the less educated have
benefited substantially less from the health care system than have
other Americans (Dougherty, 1988). In general, children as a group
have been less well covered by private health insurance and in addi-
tion they, or their parents, pay a higher proportion of medical costs
out of pocket than any other age group (Miller et al., 1985). It
remains the case, argues Edgar et al. (1989), that while access to
medical services by the poor has improved in the US since the
national public health programmes of the 1960s, those services are
inadequate, time-consuming to reach, hospital-based, reduced in
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scope, episodic and disease-oriented as opposed to the range of ser-
vices offered by the private medical sector. The usual provider of
medical care for most people in the US is a privately practising
physician, whose fees are financed in various ways: by private
health insurance, by government-supported public health insurance
(Medicare and Medicaid for the eligible poor)1 or by out-of-pocket
payments. Unlike that in comparable nations, US health insurance
is largely focused on employer-provided plans. Commercial health
insurance is thus linked in general to employment. But employment
does not guarantee health insurance because many self-employed,
temporary and part-time workers, and those working in small busi-
nesses and for low wages, are often uninsured or underinsured.

A major reason for deficient health achievements is that health
insurance operates as a reimbursement mechanism, rather than as a
care system.2 Other reasons include eligibility criteria barriers for
patients, barriers for providers and limitations in the services pro-
vided under this system (Children’s Defense Fund, 1990). It has been
estimated that millions of poor Americans live in areas with a short-
age of physicians and in many counties have no available practition-
ers who participate in Medicaid. The lack of physicians serving the
inner-city population is equally notorious (Dougherty, C.J., 1988).

In summary, the root causes of the contradiction between a large
expenditure on health but poor health achievements in the US
overall can be traced to the way in which medical care is organized.
The state of public health in Houston, which if far from excellent,
must be framed within the health achievements of US society as a
whole – and these have been shown to lag (sometimes well) behind
those of other countries in the advanced world. 

In Houston, indigent health care is a continuing crisis, but it
would take little for it to become a major crisis affecting everybody,
not just the poor (Dr Joe Rubio, in Sorelle, 1990a). The bureaucratic
limitations of the public health eligibility process result in more
than half of all applications being rejected, mostly for incorrectly
filled-out forms. In Houston, over 50 per cent of people living below
the poverty line do not have any type of health insurance, includ-
ing national medical insurance. Fewer than half of the children eli-
gible for nutritional support (available to women, infants and
children) are actually served by the programme. From 1986 to 1989,
the overall Personal Health Services Budget at the City of Houston
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Health and Human Services Department fell by 15 per cent and the
budget for women’s and children’s health fell 80 per cent (Children
at Risk Committee, 1990). Low-income residents are mainly assisted
through public health agencies run by the City of Houston Health
and Human Services Department authorities, hospitals, and charit-
able clinics run by volunteers (like the Clínica María, see Appendix). 

For example, for the 750 000 people in Houston MSA eligible for
public medical care at the public hospital district in the late 1980s,
there were only 11, non-private and run by the city’s government,
community Health Service Area Clinics and 1035 hospital beds.
Moreover, there was no public clinic in the Southwest of Houston. A
large concentration of immigrants, particularly from Central and
South America, and many of the under- or unemployed are found
here and fewer persons have a regular source of health care there
compared to the Hispanic population in general and to the US pop-
ulation overall (Urrutia-Rojas, 1988). The only alternative source of
health care for most of the population in the poor Southwest is a
private physician, which means that a large proportion of an
already low annual income must be spent on health care. This
means that if a person does not have the money, he or she will be
unable to receive medical care even when such care is imperative
(ibid.). One half of all the residents’ interviewed in the APCHS 
(n = 150) in low-income households were found in this particular
sector of the poor Southwest. 

Access to child care in the public sector could not be assured in
Houston because there was no organized system of health service
delivery or health records. Many private physicians, public agencies
and charitable/community agencies provide services, but there is
little contact between them (Moyer, personal communication, 1992;
see Appendix). To cite one example, the schools require proof of
immunization, but access to immunization records is readily avail-
able only to a small number of children enrolled in welfare pro-
grammes such as Well Child Care. Children who have been
immunized at community sites have access to their records only if
they can recall the exact day and location of the immunization
received. Furthermore, there is no tracking and recall system to
ensure that children receive timely immunizations. Each welfare
agency in Houston sets different financial eligibility criteria. The
combined effect of these uncoordinated operations is that the
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patient must invest hours completing repetitious paperwork to
obtain public services. Furthermore, Houston public transport is
inadequate and often inconvenient. It sometimes involves travelling
downtown and changing buses in turn, to reach the neighbourhood
clinic. Moreover, obtaining vaccinations for babies may become
extremely difficult if mothers need to travel carrying one or two
toddlers (Hardikar, personal communication, 1992). 

There is also fragmentation of preventive and treatment services
in the Houston Public Health Agencies. A parent has to travel from
site to site, usually from one part of town to another, to access
health care from one of the three agencies. Moreover, these agencies
usually have different eligibility criteria, fee schedules and residency
requirements. Also long waiting times are a chronic problem in the
public health care system in Houston, a feature which suggests that
the capacity to serve has been overwhelmed by the demand for care.
These children wait for treatment not in the plush surroundings of a
private physician’s office, but in the crowded waiting area of a public
health clinic – the Martin Luther King Health Center in the southeast
of Houston:

Every weekday, children and adults line up from opening to
closing time to see doctors for minor and major aches, X-rays,
and various other needs. The MLK center and the other county
and city health clinics are the primary health care providers for
the poor. But physicians say the badly needed medical care is not
always easily accessible. 

(Seay, 1990, p. 4)

Charity clinics fill some of the gaps in the US medical care system.
The Clínica María, in the Southwest, was operated entirely by vol-
unteers. In contrast to the usual rules of eligibility stated by the gov-
ernment, there patients do not need to fulfil stringent requirements
in order to obtain free health care (Ada Montalvo, personal commu-
nication, 1990). The clinic functions in the precincts of a private
house whose owners actively promote health care for the poor, in
particular, for the indocumentados, that is, usually Spanish-speaking
immigrants who have not legalized their residence in the US. The
staff includes volunteer physicians, medical students and adminis-
trators. Medicines, which are donated by pharmaceutical



Social Inequality and Health Risks 135

companies, are provided free of charge. Patients obtain primary care
and children can obtain immunization that may have been denied
to them somewhere else in the national provision. None the less,
the extent of the health care provided is necessarily very limited;
despite the fact that the Clínica María is heavily used, it is open
only a few hours a day, its premises are small, facilities insufficient,
and patients must wait for hours before being seen. 

In summary, it has been shown that access to health care in
Houston is very limited, despite world recognition for its excellent
medical facilities. An ethos of for-profit medicine and a bureaucratic
process of eligibility to obtain national supported health insurance
have hampered the delivery of health care.

Public health indicators in a wealthy city

In view of the seriously deficient and uneven access to health provi-
sion in US society, the present section evaluates the extent and
characteristics of ill health in Houston. In particular, cancer risks
and cancer death from respiratory causes were looked into in detail
because of both notoriously high rates and possible links of the
disease to environmental conditions in the city. Unless stated other-
wise, the documentary information used has been drawn from the
annual reports by the City of Houston Health and Human Services
Department. This quantitative assessment was very useful for deter-
mining the degree of the problem, comparing it to that in other
cities, and above all for signalling the contrast between increasing
wealth but poor public health indicators. As with any official health
statistics, and despite their undeniable value, because they describe
the overall health trends in Houston, these are limited in that they
are classified only by demographic characteristics, that is, age, sex
and ethnicity, and do not include socioeconomic and spatial vari-
ables of the deceased or diseased.

General mortality in Houston for each year examined since 1984
was higher than the corresponding US mortality rates.3 Whilst US
age-adjusted death rates have decreased regularly, in Houston mor-
tality trends have remained consistently high (see Table 6.2). The
mortality rate for the Houston inner city is a striking aspect of
public health in a world city. While infant mortality rates in the
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Table 6.2 Age-adjusted overall death rates,* Houston and the US, 1984–90

Year Houston US

1984 626.3 545.9
1985 609.3 546.1
1986 597.8 542.7
1987 598.0 535.5
1988 622.7 536.3
1989 612.0 523.0
1990 695.1 N/A

*Deaths per 100 000 population.

Table 6.3 Infant mortality rates* in Houston, Texas and the US, 1988–90

Year Houston Texas USA

1988 11.4 9.1 9.9
1989 11.1 8.0 10.0
1990 9.3 N/A N/A

*Deaths per 100 000 population.

inner city were comparable to those in Third World countries, ten
citizens of Houston appeared on the annual list of the 400 richest
Americans (Boisseau, 1990). 

The infant mortality rate, which includes infants from birth to
one year of age, is one of the best indicators of quality of life
because babies in this group are particularly sensitive to social, eco-
nomic, and medical care changes (Boone, 1989). Between 1978 and
1985, Houston, the fifth largest US city, had the highest infant mor-
tality rate (for example, in 1985 Washington, DC had the highest
infant mortality rate in the US, at 20.8 per 1000 live births; Detroit,
19.9; Philadelphia, 17.4; New York, 12.8; Houston, 11.2; Dallas,
11.1; Phoenix, 9.9; San Diego, 9.3) (US National Center for Health
Statistics, 1987, cited in Boone, 1989). Between 1988 and 1990,
infant mortality rates for Houston were also significantly higher
than those for Texas and the US (see Table 6.3). In 1988, Houston
infant deaths accounted for 1.1 per cent of all infant deaths in the
entire US.
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Infant mortality is even higher in Houston’s inner city, a problem
characteristic of many industrial and metropolitan cities. In areas of
Chicago, Detroit, New York City and Houston, the infant mortality
rates approach those found in Third World countries (Sorelle,
1990d). In Houston’s inner city, the infant mortality rate in 1989
was a stunning 20.0 per 1000 live births. This was worse than the
rates in 25 other nations, including Bulgaria (Houston Post, 1990a).
Based on their high number of infant deaths, Jamaica (18 for every
1000 live births) and Chile (19) received emergency funds from
UNICEF in 1989. In light of this, if, for example, the Fifth Ward
neighbourhood in Houston inner-city downtown were a country of
the Third World, it would, paradoxically, qualify for aid from
UNICEF (Houston Post, 1990b).

According to public health records, infant mortality rates vary
greatly according to ethnic group. For both infant mortality and life
expectancy the statistics are far more favourable for Whites than for
Blacks. In 1990, as in previous years, Blacks had the highest infant
mortality rate in Houston at 16.9 per cent; the rate for Whites was
only 5.8 per cent, for Hispanics 6.7 per cent and others 6.7 per cent
(Rich, 1990).4 While Whites born in 1989 had a life expectancy of
75.9, the life expectancy of Blacks was just 69.7 years. 

Moreover, childhood mortality is very high in Houston: in 1989
there were 35.1 deaths per 100 000 population aged 1–14 years; and
in 1990 there were 49.5. The 1988 rate for maternal deaths 
(8.2 per 100 000 live births) was slightly higher than the US rate 
(7 per 100 000 live births). Although no single cause for the deaths
has been pinpointed, maternal mortality has been said to corres-
pond to Houston’s high infant mortality rate and that the maternal
mortality rates for both groups are directly related to deficient pre-
natal care (Sorelle, 1990c). Public hospitals in Houston usually have
higher rates of maternal mortality than private hospitals. 

General mortality in Houston

The five leading causes of death in Houston listed in descending
order during 1990 were heart disease,5 malignant neoplasm
(cancer),6 cerebrovascular diseases, accidents and adverse effects,
and homicide and legal intervention.7 Together they accounted for
66.1 per cent of all Houston deaths. Comparative data on mortality
disease have shown evidentially that ill health may well be a
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Figure 6.1 Age-adjusted heart disease death rates,* Houston and the US,
1984–90**
*Deaths per 100 000 population; ** death rate not available for the US in 1990.

problem in Houston. Indeed, heart disease rates for Houston for
1986–90 were consistently higher than those of the US age-adjusted
rates for the same period (see Figure 6.1). Also the 1986–90 age-
adjusted death rates for cerebrovascular disease in Houston were
much higher than the corresponding US rates, although both
showed a modest but steady decline during the four-year period (see
Figure 6.2).

The incidence of communicable notifiable diseases (56 in total),
such as tuberculosis, measles and sexually transmitted diseases, is
much higher in Houston than the national average and the rate of
death due to such diseases is three times the national average
(Children at Risk Committee, 1990). According to the Center for
Disease Control (CDC), Houston represented the fifth largest AIDS
case-load of all metropolitan areas nationwide after New York City,
Los Angeles, San Francisco and Miami (City of Houston Health and
Human Services Department, 1991). Most infections other than
AIDS are actually preventable or easily curable with present
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Figure 6.2 Age-adjusted cerebrovascular disease death rates,* Houston and
US, 1986–90**
*Deaths per 100 000 population; **death rate not available for the US in 1990.

treatment. However, the wait for appointments in the city’s tuber-
culosis clinics during the 1989–90 school year was up to 90 days.
Apart from lack of availability of and accessibility to services, which
prevent appropriate care from reaching those who need it, there is
also a lack of Spanish-speaking nurses in the city’s tuberculosis
clinics. This is the case in spite of the fact that 50 per cent of those
presenting for treatment are patients of Hispanic origin. 

The incidence of tuberculosis in Houston has traditionally been
remarkably higher than national rates. During the 1990 period,
tuberculosis rates in Houston doubled to 20.4 compared to the corre-
sponding US 10.4 incidence per 100 000 population. Children under
15 years of age represented 6.4 per cent and 7.6 per cent of the tuber-
culosis cases reported during 1989 and 1990 respectively (City of
Houston Health and Human Services Department, 1989a, 1991).8

Measles is a highly communicable infectious disease caused by the
measles virus. Since the vaccine was introduced in the US in 1963,
the reported incidence of measles has decreased by 99 per cent.
None the less, the number of cases in the US began to rise exponen-
tially in 1989. In 1990 there were almost 28 000 cases and 97 deaths.
Houston, for example, experienced an extensive measles outbreak
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Figure 6.3 Age-adjusted cancer death rates,* Houston and the US, 1986–90**
*Incidence per 100 000 population; **death rate not available for the US in 1990.

from early October 1988 to late September 1989. The virus has per-
sisted in unimmunized children living in sizeable pockets of urban
poverty (Fenner and White, 1976). Measles is a preventable disease
but many community health centres could not obtain sufficient
supplies to meet the needs of all their patients because of high prices
per dose vaccine (Knight, 1991). And of the overall outbreak in
Houston, 30 per cent or 526 cases were preventable. Moreover, there
is a clear ethnic gradient with Blacks and Hispanics showing the
highest rates (in 1990 the rates were 45.5 per cent and 43.2 per cent
respectively; 6.8 per cent White, and 4.5 per cent Other).

Respiratory cancer mortality and risk

Malignant neoplasm, commonly known as cancer, is the second
leading cause of death in Houston. From 1984 to 1989 the Houston
cancer age-adjusted mortality rates were significantly higher than
the corresponding US rates; the 1990 rate is remarkably high (see
Figure 6.3). The childhood cancer mortality rate had been stable
between 1984 and 1988 at 3.0 per 100 000 population. However,
those for 1989 and 1990 are very high (4.0 and 5.4 per 100 000
population respectively).
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Table 6.4 Age-adjusted respiratory cancer death rates,* the US and
Houston, 1984–90

Year of death Houston US

1984 44.9 38.4
1985 40.9 38.8
1986 40.5 38.3
1987 44.3 39.3
1988 44.9 40.6
1989 45.5 40.3
1990 49.8 N/A

* Incidence per 100 000 population.

Source: adapted from City of Houston Health and Human Services Department I 1989a,
p. 5-3; and 1991, p. 140. 

Respiratory cancer is the leading sub-category of the disease to
cause death in Houston (it represents more than 30 per cent of all
cancer deaths; it is followed by mortality from cancers of the diges-
tive organs and peritoneum, of all other and unspecified sites, of the
genital organs, of the breast, and of the lymphatic and hematopoi-
etic tissues other than leukaemia cancers). Respiratory cancer death
rates in Houston are remarkably higher than the US national rates
(see Table 6.4). Compared to other causes of cancer-associated
deaths, the prevalence of respiratory cancer is highest among men,
37 per cent, although it is also very high among women, 23 per cent,
second only to digestive cancer with 24 per cent.

General cancer death rates have been attributed mainly to ethnic-
ity, but differences in respiratory death cancer rates in particular
have been attributed to gender. In fact, neither explanation on its
own seems plausible in face of its narrowness. Each ignores a wide
range of social and other conditions of the deceased, including
exposure to environmental pollution. 

MacDonald (1976), whose early study is apparently the only one
to have linked air pollution and mortality in Houston, substantially
addressed the role of environmental industrial pollution in cancer
mortality in Houston. She analysed all death certificates in Houston
from all causes since 1940 to 1975 and re-coded them according 
to the International Classification of Diseases 1955 rubrics.9
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A significant relationship was found between industrial ambient
pollution and the pattern of cancer mortality, accounting for demo-
graphic factors, addresses and exposure to atmospheric pollutants in
15 regions within the city grouped around air pollution sample col-
lection stations. These results are very important because cancer
mortality was convincingly correlated with local variations in air
pollution.

The addition of relevant additional indicators in present recording
of public health, such as the address of the deceased in relation to
sources of pollution, could definitely help to ascertain more accu-
rately the causes of death in contemporary Houston. This seems the
most appropriate method, taking into consideration that air pollu-
tion in Houston may easily reach dangerous levels and that the
usual level of pollutants has been moderate to high (Chapter 5).
Hence, it might well be that the high levels of air pollution exacer-
bated high respiratory cancer death rates, which have prevailed as
part of this global city.

Estimates of cancer risks from outdoor exposure to airborne pol-
lutants have been expressed as cancer risk in excess lifetime, indi-
vidual cancer risks and nationwide annual cancer cases (US EPA,
1990b). The maximum lifetime individual risks estimate is 1 × 10–4

(1 chance in 10 000 of contracting cancer). Maximum lifetime
individual risk levels exceeding 1 × 10–4 were reported for multi-
pollutant exposures from such sources as those found in close
proximity to major chemical factories, waste-oil incinerators,
hazardous waste incinerators, municipal landfill sites, and publicly
owned treatment works (all of which abound in Houston. Based on
90 pollutants and over 60 source categories examined, the nation-
wide annual cancer incidence was estimated to be between
1700 and 2700 cases per year. This is equivalent to between
7.2 and 11.3 cancer cases per year per million population. Using a
total 1986 US population of 240 million, it was estimated that
approximately 500 to 900 more cancer cases will occur per year (US
EPA, 1990b, pp. 4-1, 4-2). Further, the risk of skin cancer has risen
dramatically. The damage to stratospheric ozone by exhaust and
other ground toxic emissions has been pinpointed as a main source
(Kripke, 1988, 1989; Sobel, 1979).

There are thousands of airborne chemicals that are potentially car-
cinogenic, but for which there is neither limit exposure nor health



Social Inequality and Health Risks 143

effects data (more than 2800 compounds have been identified as
existing in the atmosphere;). For example, the highly carcinogenic
properties of some air pollutants are well known. It is clear that par-
ticles derived from diesel exhaust have a greater effect on biological
processes, including lung-tumour development, than those from
unleaded fuel exhaust (Department of Health, 1995b). Studies in the
UK have revealed that potential damage has been seen following
exposure of animals to some combinations of pollutants (ibid.). Of
the 90 pollutants evaluated in the EPA cancer risks study, 
12 account for over 90 per cent of total annual cancer incidence (US
EPA, 1990b, p. ES-3). However, reliable quantitative emission esti-
mates remain unavailable for many potentially important source
categories. The lack of data for these pollutants and source cate-
gories could result in a significant underestimate of cancer risk. 

Both mobile and stationary sources of emission have been found
to contribute significantly to the total US nationwide annual inci-
dence of cancer. Considering both direct emissions to the atmos-
phere and secondary formation, mobile sources had been estimated
to be responsible for approximately 58 per cent and stationary
sources approximately 42 per cent of total annual cancer incidence
in the US or worldwide. The relative contributions of point and area
sources to total area-wide lifetime individual risks were consistent
with the character of a study of six US geographic locales (US EPA,
1990b). In five less industrialized cities, the chemical 1,3-butadiene,
a recognized major carcinogenic, was estimated to contribute
between 6 per cent and 24 per cent of the total cancer incidence, all
attributable to motor vehicles. However, in the sixth, a heavily
industrialized city, over 48 per cent of the total cancer incidence
were attributed to 1,3-butadiene. Of the 1,3-butadiene-related
cancer incidence in this city, over 80 per cent was attributed to
chemical manufacturing plants and less than 20 per cent to motor
vehicles (US EPA, 1990b pp. ES-1 and 4–10).

Bearing in mind that due to the effect of airborne pollutants, esti-
mated excess lifetime individual cancer risks and estimated cancer
incidence are very high in the US; that in Houston, actual mortality
cancer rates are higher than the national average; and that levels of
air pollution in the city may reach high levels, it is reasonable to
hypothesize that there is a link between the state of the environ-
ment and the state of health of the population in Houston.
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Epidemiological studies of the type carried out by MacDonald
(1976) have been extremely helpful in initiating the study of the
relationship between air pollution and cancer mortality in industri-
alized cities. 

Access to the health care system 

A world reputation for its ‘medical industry’ (Greater Houston
Partnership, 1995/96), for the availability of the best health services
but with access to most of them denied to the less wealthy due to
their high price, and a deplorable comparative public health rating
are all factors that coexist in this global city. Bearing in mind both
that a primary objective for surveying the local residents was to
reveal the factors which caused child ill health in a world city and
that provision of health care is insufficient in this wealthy place, we
examined how the type of medical care and the average expenses of
the household affect the state of child health. 

The APCH examined whether households used private or public
health care and how this fact affected their children’s health. The
survey has shown that more private (49 per cent) than public 
(36 per cent) medical provision was used by the surveyed house-
holds (n = 300), but households also used both sectors (15 per cent).
However, while high-income households spent significantly more
financial resources on monthly private health care ($350) than low-
income households ($50), the difference in the extent of child ill
health between the two types of household was not as large as one
might have expected (21 per cent and 28 per cent respectively). The
incidence of child ill health was, therefore, high in households
which approached public (74 per cent; n = 108), private (63 per cent;
n = 146), and also both types (67 per cent; n = 46) of services to
obtain health care. 

Yet, analysis of access to health care provision alone does not
seem to be enough. Therefore, the amount the household spent on
health care was also assessed to clarify the role of the health care
structures in the incidence of child ill health. The household survey
in the four clusters found that, not surprisingly in a market-oriented
medical system, many low-income households (29 per cent)
reported that it was ‘extremely difficult to pay for health care’ 
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(11 per cent in high-income households). The sums of money that
households allocated to medical expenses varied greatly and, in fact,
among low-income households, monthly expenditure on health
amounted to about 5 per cent of the average monthly income
($1250), but, in higher-income households, about 11 per cent of
their monthly income ($3300) was spent on health care needs (see
Table 6.1). Even so, no significant statistical correlation was found
between health spending and the extent of child ill health in low-
and high-income households that would sufficiently justify using
this variable to explain the large incidence of child ill health
reported by the residents.

As to geographic analysis, health provision in the two locations –
close to and far from the sources of chemical emission – was simi-
larly distributed with public health facilities being accessed by 
33 per cent in the Ship Channel area and 39 per cent in the
Southwest; private provision was used by 47 per cent in the Ship
Channel area and 50 percent in the Southwest. In the Ship Channel
are, 20 per cent of households used either private or public medicine;
11 per cent did so in the Southwest (fewer households used public
provisions in the Southwest because there was no public city clinic in
this part of the city). However, significantly, only in the less polluted
Southwest area did the amount that the household spent on health
care make a difference to the state of child health (P < 0.04).
Evidently, the amount allocated to health cannot, on its own,
predict the whole variation of child ill health found in the sample. 

Child ill health was reported in 80 per cent of households that
used public health facilities; in 69 per cent that used both public
and private health care; and in 49 per cent that used private medical
provision only (it is noteworthy that the last is also very high, a
point which will be scrutinized in Chapter 7). These variables are
strongly associated in the less polluted area (P > 0.001). In the more
polluted area, on the other hand, the incidence of child ill health
was distributed in quite a different pattern and there is no sign of a
statistically significant association between the extent of child ill
health and the type of health provision. First, households that
accessed only public health facilities, or used public and private
medical care, reported the same incidence of ill health (67 per cent).
Second, a high 79 per cent of the households which only used
private medicine reported child ill health (see Figure 6.4). 
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Figure 6.4 Distribution of reported child ill health by type of health care

In summary, the type of health care provision and the household
spending on health care may account for the incidence of child ill
health only in the less polluted area. The findings so far point to the
clear inadequacies of the US profit-oriented health and welfare
system and, also, to the possible presence of additional factors
which affect the state of child health in Houston.

Occupational class and health variation

Chapter 2 established that social class is a composite generalization
that on its own cannot explain health outcomes. Therefore, in order
not to confuse the issue of causality, the focus of the analysis of
social class and ill health has been on the type of occupation in
which the mother was engaged. Importantly, the book examines the
mother’s, and not the father’s, occupation as an indicator of socioe-
conomic status of the household, access to health services, damp-
ness and demographic factors. According to the City of Houston
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Health and Human Services Department annual report (II, 1989b,
pp. xv–xvii), the percentage of households headed by single
mothers in Houston was approximately 13 per cent, which is
remarkably high. Indeed, had the book focused on the occupation
of the father, as most studies do, there would have been problems
because there was no father figure in 21 per cent of the surveyed
households. Moreover, mothers were the focus of reporting because,
generally, they spend more time with their children and often they
are more aware than fathers of their children’s health needs. Also,
mothers usually give more explicit and concise information about
child health and about the social circumstances of the household.
Finally, by focusing on the mother’s, and not the father’s, occupa-
tion, I want to convey that the activity of the mother is economically
and socially of great relevance to the functioning of the household.10

The APCHS in Houston found that 50 per cent of household 
income variation was associated with the occupation of the women 
(P = 0.000); this supports the choice of the mother’s occupation as a
class indicator for analytical purposes. 

In the enquiry, the mother’s occupational class has been classified
under five categories. The categorization only broadly corresponds
with the social class categories of the British Registrar-General (BRG,
1971 in Black et al., 1982; see Chapter 2 for the I to V categories).
The main reason which prevented me from adhering strictly to the
same categories of the BRG was that the traditional classification in
the BRG only allows for employed individuals who are defined as
economically active workers. As a result, mothers who are not for-
mally employed, but have, for example, full-time unpaid work at
home, are automatically excluded from the BRG classification. The
premise was thus that housewives in the surveyed households
played active social and economic roles. Therefore, the ‘full-time
domestic occupation’ category was added to those that were chosen
from the BRG. Housework requires manual as well as non-manual
skills and therefore is difficult to categorize. Despite the fact that
there are also unemployed mothers among high-income house-
holds, the occupational domestic category has the lowest status on
the scale (I have my own reservations on this position). Initially,
occupational classes were classified in six categories. However,
because only a few mothers were ‘voluntary and students’, this cate-
gory was collapsed into ‘professional’. The final occupational
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Table 6.5 Child health and mother’s occupation

Households Households
with reported without reported

Occupation Households in child ill child ill 
category each category* health, % health, % Total, %

Professional 54 61 39 100
Intermediate 38 74 26 100
Semi-skilled 80 65 35 100
Unskilled 21 67 33 100
Domestic 100 72 28 100
Total 293

classification used in the survey is thought to be most appropriate to
analyse the population studied:

I. Professional. Highly skilled and with the highest social status.
Included are occupations that require academic qualifications
such as medical, technical, scientific, artistic, student, and
voluntary work. 

II. Intermediate. For inclusion in this group, skills are needed but it
is lower in social status. For example, it embraces managerial
positions, nursing, school teachers.

III. Semi-skilled. Manual and non-manual. Mainly found in the
service sector, such as shop assistants, clerical workers.

IV. Unskilled. Paid domestic work, for example, gardener, and
factory machine operator. 

V. Domestic. Mothers who are not in paid employment. Their
main occupation may consist of unpaid full-time housework,
child care, and more. 

The incidence of ill health, which corresponded to each occupa-
tional class, disregarding any further qualifications, is displayed in
Table 6.5. In households where the mother worked in a professional
capacity, child ill health was, as expected, lower than in the rest of
the surveyed households. The higher incidence of child ill health
was found in households of lower occupational status, and this fully
agrees with the influential argument that social inequality is the
main trigger of ill health (Chapter 2).
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Returning to the issue of housework, these findings, however,
should not mislead us into concluding that ‘housework’, as a skill
and occupation, increases the risk of illness. Instead, the state of
forced unemployment, which usually accompanies housewives, par-
ticularly in low-income households, invariably results in additional
poverty, and consequently, in more child ill health. In Houston,
‘housewives’ in low-income households frequently stay at home
because they are immigrants and have a poor knowledge of English;
or their illegal residential status in the US impedes them from com-
peting for better-paid jobs. A further obstacle is the lack of afford-
able child day-care facilities in Houston (Hardikar, personal
communication, 1992). In high-income households, conversely,
many mothers are not engaged in paid jobs precisely because of their
high social status and are not expected to work for money. None the
less, child ill health in the domestic occupation category was higher
only by 11 –14 per cent than for the children of those mothers in
the most prestigious occupational categories. Therefore, the distrib-
ution of child ill health by occupational class, independent of other
conditions in the household, has proven an insufficient indicator to
explain the presence of child illness in the total sample.

A negative and robust association was found between the incidence
of child ill health in the poor household group and the occupation of
the mother (P = 0.000). Among the highest occupational classes,
however, there was no clear evidence that high occupational status
corresponded with a significant decrease in child ill health. This
finding was unexpected because it did not match the claims in the
literature. Examination of the particulars of the geographical distribu-
tion of the incidence of child ill health threw new light on the
findings. While the distribution of occupational classes was similar in
the two geographical areas (see Appendix), at the outset, for each
occupational category, the incidence of child ill health was higher in
households in the Ship Channel area, near the sources of industrial
pollution, than in the Southwest (see Figure 6.5).

Further, with respect only to low-income households, but both for
those in the Ship Channel area and in the Southwest, a similar inci-
dence of child ill health was reported (for intermediate, semi-skilled,
unskilled and domestic occupations, 83 per cent, 64 per cent, 
71 per cent and 77 per cent respectively in the Ship Channel area;
100 per cent, 72 per cent, 67 per cent, and 80 per cent respectively
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Figure 6.5 Spatial distribution of child ill health accounting for mother’s
occupation

in the Southwest). Similarity in the geographical distribution of
these households with incidence of ill health could be attributed,
primarily, to the adverse effects of poverty. However, the geographic
variation of the incidence of reported child ill health was particu-
larly pronounced among highest-income households (see Figure
6.6). In the professional group, 23 per cent more children were suf-
fering ill health in the Ship Channel than in the Southwest. In the
domestic category, 35 per cent more households in the Ship
Channel than in the Southwest reported ill children. The percentage
of child ill health reported by mothers in semi-skilled professions
was 46 per cent higher in the Ship Channel. Very few mothers in
high-income households in the Ship Channel worked in unskilled
occupations (n = 3) (one worked in the Southwest). Reported ill
health was 67 per cent in the Ship Channel and 0 per cent in the
Southwest. There was thus a strong indication that other factors,
which varied by household geographical location, were relevant in
the association. 

In summary, the effect that occupational class had on the varia-
tion of child ill health corresponded with the general income group.
None the less, this combined effect was consistently modified by the
spatial distribution of the household. Since location per se cannot
cause ill health (see Chapter 2), the presence of geographical factors
which may have varied by location of the household seemed the
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Figure 6.6 Spatial distribution of child ill health in high-income households
accounting only for mother’s occupation

most likely explanation. Before finally moving to examine the effect
of spatial variation, the role of household demographic characteris-
tics in the incidence of child ill health will be assessed.

The role of demography and family structure 

Two structural family factors, the number of children in the house-
hold and parental unit composition, were assessed for their prospec-
tive effects on the state of child health. Household size is apparently
highly interrelated with ill health in that infections are more likely
to be spread within to larger households, with the risk of child
illness increasing as the number of children in the household rises
(Butler and Golding, 1986; Leeder et. al., 1976; Harlap et al., 1973).
However, the Houston APCHS shows that the number of children
who live in the household, and whether one or two parents headed
the household, correlates, above all, with household income, and ill
health is most likely to be attributable to this factor. 
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Figure 6.7 Incidence of child ill health by number of siblings in the
household

The chance of finding ill children increased remarkably as the
number of children in the household rose from one to two. Overall,
there was 20 per cent more child ill health in two- (73 per cent)
than in one-child households (53 per cent; n = 75). In two-, three-,
and four- and above child households (n = 105, n = 72, and n = 48
respectively), the incidence of ill health was very high but it did not
change proportionate to the rising number of children (73 per cent,
71 per cent, and 75 per cent respectively) (see Figure 6.7). 

Undoubtedly, the fact of the definite jump in incidence of illness
between single-child households when compared with households
with two or more children was significant. The data showed that the
extent of ill health was considerably higher in low- as opposed to
high-income households, but that rising number of children did not
seem substantially and directly to affect incidence (see Figure 6.8).

The combined effect of the number of resident children and geo-
graphical location of the household exposure to atmospheric pollu-
tants was assessed by comparing the relationship in the air-polluted
Ship Channel and in the less polluted Southwest areas. Overall,
child ill health was very high in the Ship Channel area particularly
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Figure 6.8 Distribution of child ill health in low- and high-income house-
holds by number of siblings**
(1 missing case); **category 4 on the horizontal axis means 4 or more children.

for one- and three-child households; it was however slightly higher
in the Southwest for two- and four- and above child households (as
shown before; see Figure 6.9). Higher incidence in the less polluted
area might be attributed to poverty. Significantly, only in the
Southwest are the variables child ill health, the household group 
(P = 0.009), and the number of children in the household 
(P = 0.000) statistically associated. 

Focusing on the incidence of child ill health in the highest-
income households only was illuminating. It was found that child
ill health was 40 per cent, 10 per cent, and 38 per cent higher in
one-, two-, and three-child households respectively in the Ship
Channel than in the Southwest (see Figure 6.10). 

The number of children in the household and the socioeconomic
status of the household thus acted as partial indicators of the extent
of child illness. Yet the extent of the incidence of child ill health in
the Ship Channel area still remained unexplained by these indicators
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Figure 6.9 Distribution of child ill health by spatial location of the house-
hold and number of siblings

alone. These findings signalled that there were causal factors, which
varied by location and were influential in the pattern found.

As previously stated, single- (female-)headed households in the
sample population were very numerous (21 per cent) and the survey
found that there was no correlation between parental unit structure
per se and the state of child ill health, which was only 4 per cent
higher in single- than in two-parent households (see Figure 6.11). In
general, this finding agrees with Blackman et al. (1989). In a
housing and health study in West Belfast, they found no significant
difference in the health of the children of one-parent compared to
two-parent households. 

As for average household income, half of all lone-parent house-
holds (49 per cent) reported low income whereas only a small frac-
tion (8 per cent) earned high incomes (20 per cent reported incomes
in the second low-income bracket, and 22 per cent in the third) (see
Figure 6.12). 
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Figure 6.10 Spatial distribution of ill health of children in high-income
households accounting for number of siblings

These figures closely agree with the Children at Risk Committee’s
(1990) report on poverty and single parenthood in the state of
Texas, which found that 42 per cent of single-parent households
lived below the poverty line and an estimated 76.8 per cent of all
single mothers under the age of 25 lived in poverty.

When parental unit structure was examined together with income
brackets and spatial location of the household, the effects of
parental structure became more obvious in two ways. First, clearly,
there was more child ill health in low- than in high-income single-
parent households (22 per cent). However, incidence of child ill
health was not significantly lower in low-income two-parent house-
holds (see Figure 6.13). In the rest of the households, child ill health
was generally lower in one- than in two-parent households. There
was clearly a causal relation between the economic resources of the
household and parental structure, and this particular relation
seemed to have an effect on the state of health of the children.
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Second, the distribution of child ill health in single- and two-
parent low-income households was very similar in the Ship Channel
and the Southwest residential areas (for lone-parent, 70 per cent and
78 per cent; for two-parent, 78 per cent and 78 per cent). However, in
high-income households, more child ill health was found in the Ship
Channel than in the Southwest residential areas in both single- and
two-parent households (see Figure 6.14). These findings clearly indi-
cated the strong influence of local variables.

Dampness and ill health 

It is important to examine the effect of dampness on child health
because dampness is one of the most common health hazards asso-
ciated with poor housing conditions and respiratory ailments.
Dampness seems seriously to affect the health of children, particularly
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(n = 150) accounting for parental structure 

in relation to the level of respiratory/bronchial symptoms. Headaches,
diarrheoa, aches and pains have all been more commonly reported
among children living in damp rather than dry dwellings (Yang et al.,
1997; Hart et al., 1986). Mould growth was pinpointed as the factor
responsible for the significantly worse state of health of children in
damp houses; spores germinating under moist conditions may enter
the respiratory tract, causing bronchial and asthmatic symptoms
including fever, tiredness and lethargy. Children then have less resis-
tance to the allergens and are more vulnerable. Also, allergic reactions
may occur to the house dust mites and storage mites that multiply in
damp conditions. The mycotoxins, or mould given off by fungi, may
get into the mouth or nose and be swallowed, causing stomach upsets
as well (Hart, 1986). 

This aspect of housing was explored in particular because of both
very hot and humid climatic conditions in Houston and the wide-
spread use of artificial air conditioning in most buildings (see
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Table 6.6 Spatial distribution of child health accounting for income and
dampness in the house

Total Ship Child ill No child
households, Channel, Southwest, health,  ill health, 

Households no.* no. no. % %

Low income 
Damp in house 34 18 16 82 18
No damp in house 106 57 59 71 29

High income 
Damp in house 25 14 11 67 33
No damp in house 118 61 64 58 42

*15 cases ‘did not know’ whether there was dampness in the house; 
2 observations were missing.

Chapter 4). Here, a note on central air conditioning is necessary.
There are reasons for the higher percentage of households with
central air conditioning in the Southwest than in the Ship Channel
area (see Chapter 4). In the Southwest, large expensive houses have
been built more recently and therefore have central air condition-
ing. Most of those on low incomes in the Southwest live in rented
apartments which always have central air conditioning and it can
be used at no extra charge. In the Ship Channel area, on the other
hand, many low-income families live in cheap and generally old
small houses that do not have this facility. Moreover, many of the
most expensive houses in the Ship Channel area are traditionally
and elegantly old and do not have central air conditioning; the
many new homes are fully air conditioned. Air conditioners such as
electric units were usually found in these homes. Importantly, lack
of natural air inside air-conditioned buildings can be aggravated by
the fact that buildings are kept closed most of the time to maintain
a pleasant temperature and to prevent entry of mosquitoes. This
results in inadequate room ventilation, which may in turn produce
residual humidity. For dwellings without central air conditioning
the situation is not much better. 

Altogether, 19 per cent of the sample (n = 300) reported dampness
and the distribution was very similar in the polluted Ship Channel
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Figure 6.15 Spatial and socioeconomic distribution of child ill health in
damp houses

and control areas (see Table 6.6). The incidence of child ill health
was particularly high in houses with reported dampness. However,
while dampness must certainly have contributed to this incidence,
the comparative study revealed that the absence of dampness in the
house did not preclude households from reporting a high incidence
of health problems (65 per cent of the sample). These findings
confirm that dampness is likely to aggravate ill health, particularly
in poor households. None the less, in high-income households with
no reported dampness, the extent of child ill health was also surpris-
ingly high.

The incidence of child ill health in damp houses (n = 45) was
higher in the Ship Channel (70 per cent) than in the Southwest area
(60 per cent). Ill health in low-income damp houses in the Ship
Channel and in the Southwest was similar and very high (79 per cent
and 83 per cent respectively; see Figure 6.15). This could be attri-
buted to social disadvantage. On the other hand, in high-income
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damp houses, the incidence of child ill health was 25 per cent
higher in the Ship Channel than in the Southwest area.

There is thus an indication that, in the presence of dampness, the
conditions for ill health might have been aggravated by the location
of the household. 

Conclusion

This chapter has contributed to a deeper understanding of the insti-
tutional role of health care in relation to air pollution. A strong cor-
respondence between residents’ reported and monitored air
pollution has emerged from the enquiry in Chapter 5. 

Houston is a city of conspicuous contrasts between wealth and
professional excellence on the one hand and industrial hazards
and poverty on the other. In addition to outstanding industrial
and business development, the medical industry has won interna-
tional acclaim; a few Houston residents rank among the wealthiest
individuals in the US; this global city has all the appearance of a
flagship advanced technological centre of the future. However,
this chapter has substantively indicated that access to proper
medical care is reserved only for those who can pay dearly.
Poverty is by no means excluded from Houston. The advantages of
economic growth seem to be far outweighed by the reviewed dis-
advantages. High infant mortality and cancer deaths give ample
cause for concern, as does the remarkably high number of days
annually classified as injurious to health according to the US pol-
lutant safety standards. Notwithstanding that Houston stands out
as an economically prosperous US city, with excellent medical
facilities and specialized health services, the chapter has demon-
strated that provision of health care for all is severely constrained
by major structural obstacles which are rooted in the market orien-
tation of the medical sector. Analysis of public health indicators
has shown relatively poor achievement in Houston, which is even
more surprising when one bears in mind that US health achieve-
ments lag considerably behind those of the other six major world
economies. There is also an indication that significantly high
levels of mortality and, particularly, of respiratory cancer in the
Houston area were related to the adverse effects of exposure to
industrial emissions.
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The distribution of reported child ill health and the presence of
air pollution in households in the less polluted area always corre-
lates, as expected, with household socioeconomic and demographic
circumstances. Indeed, in the Southwest, the extent of child ill
health diminished if the household had higher income, fewer chil-
dren, higher occupational status, and two parents. In contrast,
child-health variation in the Ship Channel area did not change con-
sistently with different social and demographic household circum-
stances such as household income, number of resident children,
mother’s occupation, dampness and parental structure. In summary,
poverty always has an active role in triggering ill health; however, it
was the large incidence of reported child ill health in high- com-
pared to low-income households that hinted at additional risk
factors of a spatial character (P = 0.014). This was significantly
expressed in the geographic distribution of child ill health in regard
to socioeconomic and demographic variables (P = 0.001). The com-
bination of various socioeconomic and demographic circumstances
of the household with the geographical location seemed to offer
causally relevant information to uncover the origin of the high inci-
dence of child ill health in Houston. 

The analysis of the database from the two areas within Houston
has exposed the importance of the home’s geographical location in
relation to industrial sources of air pollution as compared to socioe-
conomic inequality. The case study has been essential to highlight
the presence of localized environmental risk which could not
simply be explained by socioeconomic factors. The theoretical
analysis has stressed the relevance of structures to determine envi-
ronmental risk (Chapter 3). Chapter 4 has stressed the interconnec-
tions between local development over time with regional and global
economies, while Chapter 5 proved the current presence of air pol-
lution with a history. The information from the case study suggests
a strong connection between local ecological and residents’ health
changes. Significantly, residents became the voice against this silent
local contamination that has been afflicting their children’s health. 

Widely held assumptions about the role of socioeconomic struc-
tural conditions in the household have proven helpful, but not
sufficient, to understand the regularities and irregularities that have
emerged from the household survey in Houston. Without denying
that poverty is a main cause of ill health, this fundamental assumption
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should be further qualified in the light of the findings of the book’s
enquiry. Assessment of the role of additional factors that focus on
the individual, such as occupational exposure or tobacco smoking,
would be practically irrelevant in the presence of the powerful
health effect of outdoor industrial pollution. Such additional exter-
nalities cannot alter or invalidate the fact that air pollution is a
direct and pervasive trigger of ill health in Houston. Individual
rather than collective exposure has been the focus of these
approaches, and one cannot but note that the political stance has
been one of evading responsibility for ill health.

It is irrefutable that, in the twentieth century, Houston achieved
groundbreaking medical developments, a reduction in infant mor-
tality rates, noticeable health status improvements, and longer life
expectancy. Economic growth in the developed nations seems in
great measure to have facilitated these advances. However, the
above discussion is indicative of three additional outcomes. First,
only a section of the population is permitted to benefit from the
advances in medicine (and this holds true for any city). Second, it is
clear that the actual concern for health has lagged well behind that
for the desire for economic growth in general. Had health and the
environment been protected under the same political commitment
as economic growth, there surely would be evidence of significant
reduction in the incidence of disease, premature death and cancers.
Lastly, a further outcome, and one that concerns us most, is that
unregulated economic growth has avoided simultaneous strong
environmental protection. The latter has not materialized, and will
not, in the short term at least, because the very economic activities
that have promoted growth, and financed medical research and
development, have represented a main factor for environmental
contamination. The next chapter looks into how the regulation of
industrial emission is related to these consequences.

Notes

1. Medicare, which began to operate in the 1960s, provides affordable
health insurance to elderly Americans. Medicaid was devised to provide
health care to the poor. The federal government shares the costs under
Medicaid, but the individual states set eligibility criteria and administer
the programme. 
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2. Much like an insurance programme, Medicaid reimburses hospitals,
physicians, pharmacies and other health care providers for the medically
necessary care they provide to persons covered under the programme.

3. Age-adjusted death rates, as opposed to crude rates, control for the
effects of different age structures.

4. Mexican-American infant mortality, however, was found to be unex-
pectedly low (Houston Chronicle, 1990a).

5. The age-adjusted death rate was 188.8 per 100 000 population.
6. For the incidence of cancer in the state of Texas, see the joint publica-

tion by the Texas Cancer Council, the Texas Department of Health,
the University of Texas M.D. Anderson Cancer Center & Other
Institutions (1991).

7. The 1990 rates use the 1990 census. The 1989 and 1990 rates which use
population data in the denominator should not be compared.

8. High immigration, particularly from the Mexican border, has con-
tributed to maintain the very high incidence of tuberculosis. Moreover,
there is a clear ethnic gradient, with Blacks and Hispanics showing the
highest rates (in 1990 the rates were 45.5 per cent and 43.2 per cent
respectively; 6.8 per cent White, and 4.5 per cent other).

9. Death certificates were classified by age-adjusted mortality rates from
heart disease, cancer and stroke, as well as from all other causes, total
respiratory disease and from malignant respiratory disease.

10. In the UK, census, housewives, or full-time unpaid domestic workers,
have been grouped under the category ‘other economically inactive’
despite their economic and social importance. Duncan (1991) has esti-
mated that if the totals of housewives and women of independent
means in the UK, both sub-categories of ‘other economically inactive’
in the census, were added to the economically active total, the econom-
ically active census figure for women would almost double. 
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7
Politics of Protection Betrayal

Introduction

In any modern city, the triggering of an environmental episode
takes place because the socially constructed context allows it.
Hence, factors other than the purely physical, chemical and biologi-
cal also intervene in the relationship. Indeed, remarkable levels of
industrial air pollution in Houston have necessarily presupposed the
development of industrial plants, the use of motor vehicles, and a
particularized environmental legislation. Rather than pinpointing
industrialization as the ultimate cause of excessive contamination,
this chapter argues that lax environmental regulation has accompa-
nied unrelenting economic growth, and that together, these have
represented crucial factors in the institutional and practical degrada-
tion of the local environment. 

The chapter explores the ways in which the industrial emission
control legislation has come to an accommodation with, rather than
sought to constrain, those same economic trends that since the
beginning of the twentieth century have caused unabated environ-
mental degradation and, seemingly, contributed to an increased risk
of contracting chronic and deadly diseases. Previous chapters have
shown that massive industrialization tightly linked to economic
growth and globalization have participated in the creation of con-
crete forms of urban development and urban degradation. The case
study has indicated that, in Houston, children in households located
in the proximity of the industrially developed Ship Channel area
were more directly affected while others did not suffer equally or
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were not affected at all. The last chapter showed that low public
health achievements in Houston stood in opposition to the interna-
tionally renowned medical industry in this world city. The aim of the
present chapter is to discuss the extent to which public health has
indeed constituted an issue of concern and importance within the
environmental legislation that has regulated industrial emissions.

The degree to which the government has fulfilled its role to
protect the environment, and hence the health of the city’s resi-
dents, by means of regulating and controlling emissions may be
viewed as an indication of its commitment to improve the basic
well-being of the residents. As has been mentioned, the experience
of deadly air pollution in US and European cities in the first half of
the last century encouraged the passing of limited local legislation
or of private litigation. In Los Angeles, smog was a problem from
the 1940s, because emissions, principally from motor vehicles, oil
refineries and back-yard incinerators, were converted to eye- and
nose-irritating pollutants by photochemical reactions. It was not
until the California legislation of 1947 that a state law tackled air
pollution other than dense smoke, and not until 1952 that the state
of Oregon introduced the first comprehensive state air pollution
control legislation (Elsom, 1992). In the UK, only after around
4000 people died in the 1952 London sulphur pollution episode was
the first Clean Air Act passed in 1956 (Chapter 1). Since then, UK
and other European legislation has considerably tightened controls
on air pollution from the so-called ‘stationary’ sources of homes,
commerce and industry (Ball and Bell, 1994). Regular monitoring of
air pollution in the US and the UK only began in the early 1970s. In
Houston, effective nationwide pollution control was repeatedly
opposed by the robust industrial lobby. Restraints on rapid growth
and caution over the rights of property owners would have been
required to deal with oil-related damage to the environment (Pratt,
J.A., 1980, p. 243). In the face of increasing air and water contam-
ination from the cumulative impact of half a century of industrial
and population growth in Houston (Chapter 4), pollution could no
longer simply be ignored and more forceful means of implementing
solutions were sought. 

The modern non-interventionist environmental federal and state
legislation reflects the conflict between the powerful commitment
to economic growth, regardless of the consequences, and an
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attempt to protect the environment from further damage. It has
been shown that, historically, regulations to control the emission of
toxic materials have been weak and that this is indicative of the pre-
vailing pro-growth forces that have acted incessantly in the region.
Policy-makers have traditionally considered strict environmental
policy as a threat to the economic success of local firms and global
corporations. Local as well as national interests have all shown signs
of concern for the international competitiveness of the region.
Competitiveness has often been judged on the basis of current levels
of trade, investment, or output (OECD, 1997). Hence, policy initia-
tives that threaten these variables are seen as reducing the ability of
the nation-state, or city, to compete on the international stage. This
chapter argues that rather than improving environmental sustain-
ability of the city, efforts have been directed either at avoiding more
stringent environmental policies that would have imposed unac-
ceptable economic “hardships”, or at mitigating pressure that would
have grown to reduce the strength and effectiveness of environmen-
tal policies. The pressure on the governments of developed coun-
tries to implement environmental controls has increased globally to
reduce overall levels of carbon dioxide. Yet Houston has evolved as
a ‘pollution haven’, and has stayed like that, despite some more
decisive recent attempts by the national government to change this. 

The Houston study represented an attempt to address the fairly
common tendency in current social and scientific research to
present biophysical events as ahistorical and unrelated. We have
argued that one basic aspect of persistent environmental degrada-
tion is its unique physical and independent character. Recognition
of ecological mechanisms is necessary in order to determine the
capacity of the environment either to absorb human pollution and
to regenerate itself, or to disrupt the atmospheric chemical balance.
Yet empirical biophysical phenomena in large urbanized centres
have been mediated by society. Chapter 4 connected the deteriora-
tion of the local environment over time to past and current growth
trends in the oil sector. Chapter 5 has shown that the levels of mon-
itored pollution exceed healthy limits and that residents suffer the
consequences. Chapter 6 began to account for the health effects in
socioeconomic and health care terms. The present chapter looks
into the ability of environmental regulation to affect the pollution
and health outcomes. In the multi-faceted model, the institutional
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analysis is complete when the role of the main regulatory bodies
participating in the equation has been discussed. It is assumed that
the way that the environmental regulatory bodies work in a city like
Houston has definite consequences for the only partial attainment
of the national safety standards, and hence for the considerably less
than optimal health of the population. The spatial dimension of the
problem of urban air pollution is specifically addressed here.

Emission control and Public Health

Preoccupation with health appears to be a major priority of the US
Air Quality Act of 1967. It aims ‘to protect and enhance the quality
of the Nation’s air resources so as to promote the public health and
welfare and the productive capacity of its population … to ensure
that air pollution problems will, in the future, be controlled in a sys-
tematic way’ (Bach, 1972, p. 104). Until the 1970s, the Act still left
the primary responsibility for air pollution control to the states and
local authorities, but required the federal government to intervene if
necessary. The protection of health has repeatedly appeared as
central to the concerns of the regulation. This point is even more
evident in the latest US EPA report, which analyses the ten-year
progress between 1987 and 1996 in reductions of emissions (US
EPA, 1998). Even though the regulation of air pollution in the state
of Texas has not fully conformed to the Clean Air Act (1990), 
it makes the protection of public health its foremost concern. 
The dedication to improved health is explicitly articulated in the
document:

The presence in the atmosphere of one or more air contaminants
or combinations thereof, in such concentration and of such dura-
tion as are or may tend to be injurious to or adversely affect
human health or welfare, animal life, … 

(TACB, 1987, p. 2) 
… to ensure that emissions from new and modified sources do

not result in adverse effects on public health or welfare.
(ibid., p. 9)

However, the extent to which health protection can actually be
achieved depends not only on the concerned words of the legislation,
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or the technical approaches in use, as the following section shows.
Certainly, a number of conditions may preclude the declared
commitments to protect health as they appear in the legislation.
Among them, for example, are factors such as geographical restric-
tions in the methods of measuring people’s exposure, a corrupt
permit procedure, the limitation in the pollutants’ modelling
methods, flaws in reporting excess emission, and the common inade-
quacy of the NAAQS to safeguard health. The authorities in Houston
or in Texas as a whole have not complied with the targets of the 1990
Clean Air Act. The national air quality standards, particularly for
ozone, have been constantly violated. The ozone readings have
reached such high levels that residents in Houston have at times
been advised to stay indoors to protect their health (Yardley, 2000).

Throughout the 1916–41 period, oil industrialists in Houston had
taken some initiatives to control the pollution, mainly of water,
resulting from their activity. However, these had little impact on
pollution control during the period because, ‘while a small group of
researchers looked for answers to basic questions involving the treat-
ment of water discharge, a much greater industry-wide research
effort developed new techniques of production’ (Pratt, J.A., 1980, 
p. 238). From 1901 until the 1960s, several state agencies – under-
funded and understaffed as they were – were at the centre of public
initiatives to control air pollution in Houston. Each of the existing
agencies reacted to pollution as a minor problem, and ‘although
pollution sometimes became a threat to public health, local and
state public health departments had many more pressing demands
on their resources’ (ibid., p. 231). Perhaps even more significant
than the general lack of resources was the absence in the early years,
as throughout most of the century, of even an underfunded public
body with a specific and overriding institutional mandate to control
pollution.

Pollution control in Houston had been influenced by new federal
laws enacted in other cities throughout the 1950s and 1960s. A US
national approach to the problem was stimulated by the extreme
six-day smog episode in Donora, Pennsylvania in 1948 (which
caused 6000 cases of illness and 20 deaths), and also by the later
smog and deaths episodes in London in 1952, and in New York in
1953 (Chapter 1). The first national air pollution legislation in the
US, the 1955 Air Pollution Act, marked the beginning of limited
federal involvement in a policy-initiating role (Elsom, 1992). 
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In Houston, a gradual emergence of public leadership in pollution
matters occurred only in the early 1950s, when a group of citizens
who lived near the Houston Ship Channel began a private campaign
to reduce pollution through meetings with local industries. Their
protests generated pressure for the creation of such an agency and
encouraged the formation of an air and water pollution control
section in the County Department of Health. This had only limited
power to force reduction in discharge. Not until 1961 was the first
state pollution control agency created, the State of Texas Water
Pollution Control; and in 1965, the Texas Air Control Board (TACB)
was brought into force. However, private organizations and the
large oil companies retained a strong interest in imposing their own
air and water quality standards on these public institutions, and the
oil firms did not easily surrender their traditional autonomy in this
area. In its early years, ‘the board did not hamper the growth of
industry or of pollution’ (Pratt, J.A., 1980, p. 243). Indeed, pro-
grammes of local air pollution control were far from adequate.

In contrast with earlier times, the environmental movement in
the US, peaking in 1969 and 1970, provided the political muscle
necessary to counter the lobbying by industrialists. It resulted in the
enactment of the innovative and sweeping Clean Air Act of 1970,
marking the beginning of the present era of pollution control policy
(Elsom, 1992). Uniform national air quality standards were set to
protect public health and welfare (the NAAQSs; Chapter 5). In 1970
the agency was renamed the Air Pollution Control Office, and began
to operate within the newly established Environmental Protection
Agency (the US EPA). None the less, quality standards have been
flexible. In fact, as a result of non-attainment of required national
standards and continued pressure from petroleum industrialists, the
Clean Air Act was subsequently relaxed and weakened during the
late 1970s (Elsom, 1992). For example, the maximum allowable
ozone concentration was increased from 0.08 to 0.012 ppm in 1979
– which is the present NAAQS, and sulphur dioxide emission
requirements for major sources were relaxed in 1981 during the
Reagan administration. 

Permits and technology to control pollution 

A main procedure of the emission control regulation to protect
public health has consisted of determining whether each proposed



Politics of Protection Betrayal 171

source is in compliance with the intent of the Texas Clean Air Act
(TACB, 1987). A further rule has been that the permit-authorizing
staff will predict the health impact of chemical emissions on the
population by using engineering and modelling techniques. They
estimate emissions and ambient concentrations employing the
applicant’s emissions estimates once they have ensured that best
available control technology (BACT) has been incorporated into the
design of the facility. The cornerstone of the effects evaluation
process and the dispersion model is the use of an effects screening
level. These measures are chosen to protect against adverse health
effects, vegetation effects, materials damage including corrosion,
and nuisance conditions such as odour. The short-term (30 minutes)
health effects screening level is equal to 1/100th of the most applic-
able occupational exposure limit. For a long-term (annual average)
health effects screening level, 1/1000th of the occupational limit is
used. However, if the screening levels are exceeded, this does not
necessarily mean that the project cannot be approved. Instead, a
more extensive review is initiated (TACB, 1987, p. 5). Furthermore,
modelling can prove a very limited method. Although the tech-
nique may be sensitive to spatial data, it is not sensitive to 
the actual health consequences suffered by residents exposed to
emissions, or to topographic and climatic factors which may well
exacerbate the deleterious effect of toxic emissions. In these circum-
stances, it is plain that the issue of health safety has not necessarily
been the leading priority in the control of industrial emissions. The
legislation covering the medical industry operates along similar
lines. To what degree, then, is the advance of Houston’s medical
industry in the interest of protecting public health, and to what
degree to promoting its economic growth? 

The major type of health problem that the environmental author-
ities in Houston, and in Texas in general, deal with is odour nui-
sance, which mostly originates in the vast local chemical industry
(Chapter 5). To evaluate these situations, the staff review the litera-
ture, rather than rely on other methods of measurement, to find the
odour thresholds for the substances in question. If people were
exposed to an average concentration of odorous compound equal to
the odour threshold concentration, most would notice such an
odour. There is, however, an element of professional judgement in
assessing whether or not the reported odour nuisance condition will
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be caused by the emissions from an industrial facility (TACB, 1992d,
p. 4), and whether the local residents have been exposed to it.
Further, detection of odours may require immediate assessment and
sometimes it may be impossible for the authorities to reach the
scene fast enough. However, residents, and not professionals, are
obviously more capable of assessing this type of odour because they
are present at the time of the nuisance and may more easily than
non-residents recognize changes in the smell of the air.

How effective, in reality, is the requirement by the system for the
polluter to report its own excess emissions to the executive director
and to the appropriate local air pollution control agencies? The
industrial polluter must do so as soon as possible after any major
incident that causes or may cause an excessive emission that contra-
venes the intent of the Texas Clean Air Act or the regulations of the
Board. Notification should identify the cause of the incident and the
processes and equipment involved, and should include the date and
time of the event, which can be reported up to two weeks after the
onset of the upset condition (TACB, 1987). Self-reporting, is,
however, flawed because it depends on the goodwill of the owner or
operator of a facility. Residents’ well-being may easily be adversely
affected by this procedure because they may not be informed on
time to take preventive action. In fact, hazardous leaks and other
chemical accidents have occurred for years in this world city, a situ-
ation which, in part, has influenced long-awaited, but only recently
achieved, semi-voluntary agreements between the US government
and major industrial polluters (Chapter 8; US EPA, 2000). 

A further problem of industrial negligence that has become
evident in light of environmental regulation is the situation when
emissions occurring during major incidents may not be required to
comply with the allowable emission levels set by the rules and regu-
lations upon notification. This is the case if, after consultation, a
determination is made by the executive director that the emissions
were unavoidable and that a shut-down had to be implemented (or
other corrective actions taken) as soon as practicable. Also, excessive
emissions occurring during start-up or shut-down of processes or
during periods of maintenance may be exempt from complying
with the allowable emission levels set (US EPA, 2000, p. 16). Clearly,
the air may suffer further contamination as a result of such
significant regulatory concessions, naturally increasing the risks of
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adverse health consequences for the city’s inhabitants, and particu-
larly for those who live near the sources of toxic emissions.

Finally, sources emitting air contaminants which cannot be con-
trolled or reduced due to lack of technological knowledge may be
exempt from the applicable rules and regulations when so deter-
mined and ordered by the TACB (TACB, 1987, p. 16); and informa-
tion of the health effects of a compound often does not require a
tightening of controls on permitted facilities that emit it. The reason
for this is that it is thought that BACT requirements have usually led
to emissions control that is better than merely adequate to meet a
screening level. Also, exceptions from a full permit review are
granted to some sources where the residual emissions are thought
not to have the potential to cause air pollution.

Historically, the pollutants health safety limits imposed by the
government have oscillated in response to economic and political
pressure from local and global industrialists and entrepreneurs.
Traditionally, the relative health risk to a population has been
assessed through a combination of the measured concentration of
air pollutants in the area and the levels of individual exposure. Yet
the actual extent of the risk will be determined in relation to the
established health safety limits; and these have usually been formu-
lated to accommodate to economic and political priorities, rather
than to environmental ones. Therefore, while risk assessment can be
very useful, it cannot be fully reliable bearing in mind the political
agenda; for example, the minimum acceptable level of lead in the
blood (that was once thought safe) has been shown to be harmful
(Needleman et al., 1979). The established pollutant standards have
been conditioned by official acknowledgement of the health risks,
and by the will of the government to cut emissions and regulate
pollution accordingly. One cannot but conclude that there are
intrinsic weaknesses in this legislation. Indeed, had the regulatory
system controlled air pollution in absolute accordance with health
standards, there would not have been 279 unhealthy and 37 very
unhealthy days during the ten-year period between 1981 and 1990
in the Houston area. 

Flaws in the air emission regulation

The US regulatory approach is rule-oriented, normally employing
rigid and uniform standards, there is executive and judicial scrutiny
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of regulators, and the use of best available technology rules is
favoured. In Houston, most government regulatory work to limit
public exposure to toxic air takes the same basic approach. It meas-
ures or calculates the concentrations to which the public can be
exposed; it reviews information on the effects of each chemical on
animals or persons at concentrations that are orders of magnitude
higher than the ambient levels; and it determines the regulatory
requirements (TACB, 1992e, p. 1). To control and regulate air pollu-
tion in Houston, the Texas Clean Air Act (1967) requires the use of
best available control technology (BACT) for all new and modified
sources of air contaminants; and emissions penalty fees. The ra-
tionale behind the use of BACT by the state agency, the TACB,
rather than quantitative risk assessment, is that part of the difficulty
in setting and using exposure standards comes from the fact that a
numerical standard implies that a public exposure at 90 per cent of
the standard is acceptable while exposure at 110 per cent of the
standard is not. Even if there is a level below which no adverse
effects occur, there is a substantial uncertainty in determining that
level. Moreover, the state of the science does not allow quantitative
risk extrapolation to the exposure levels normally encountered in
ambient air.

Typically, regulations which target reduction of toxic emissions
do not question the nature of the activities which give rise to air
pollution, and this is reflected in the market approach that domi-
nates the field of emissions control. For example, despite Houston
being a non-attainment area (Chapter 5), new sources of pollution
could be built providing that, first, the proposed plant has installed
pollution control technology which ensures the lowest achievable
emission rate; and second, that the proposed emissions are offset by
reductions in emissions from existing sources in the area (the ‘emis-
sion offset’ policy). The Emissions Trading Policy of 1982 recognizes
that air is a scarce resource and uses market forces to accommodate
growth without increasing total pollution. Sponsors of a proposed
new plant are required to offset the pollution which would result
from their plant by reducing emissions from their own plant in the
area, by paying another company to reduce its emissions in the area,
purchasing an old plant in the area and simply closing it down; or
by purchasing emission credits, if available (Elsom, 1992).

This regulatory system allows a degree of flexibility and the
reviewer may consider information such as operating schedule,
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adjacent property, and types of health effects associated with each
substance. Also, an emission fee, if applicable, must be paid. The 
fee for fiscal year 1993 was set at a minimum of $5 per ton, but 
the fee for fiscal year 1994 and later years is set at a minimum of 
$25 per ton according to the Texas Air Pollution Regulation (TACB,
1987). Further flexibility is reflected in the ‘bubble’ strategy intro-
duced in 1979, and incorporated into the Emissions Trading Policy of
1982. The strategy considers the plant, or a series of plants, to be
enclosed in a bubble and the EPA sets limits on the total discharges of
each type of regulated pollutant, leaving it up to the plant manager to
decide how to reach the goals. Trade-offs between sources of pollution
within the bubble must involve the same pollutant, so that plants are
not allowed to offset, say, reduced sulphur dioxide emission against
expensive controls on other toxic emissions (ibid.). 

Established industrial plants are controlled in the following way.
Any person owning or operating a source of air contaminants must
comply with the requirements of EPA for the national ambient air
quality standard of the six regulated air pollutants. The TACB states
that ‘no person shall discharge from any source whatsoever one or
more air contaminants or combinations thereof, in such concentra-
tion and of such duration as to cause air pollution’ (TACB, 1987, 
p. 14). If any company does so, owners must, upon request by the
Board or the executive director, ‘conduct sampling to determine the
opacity, rate, composition and/or concentration of such emissions’
(ibid., p. 15). The TACB establishes that in an area where a cumula-
tive effect occurs from the accretion of air contaminants from two
or more sources on a single property or from two or more proper-
ties, such that the level of air contaminants exceeds the ambient air
quality standards established, and each source or each property is
emitting no more than the allowed limit for an air contaminant for
a single source or from a single property, ‘further reduction of emis-
sions from each source or property will be made’ as determined by
the Board (ibid., p. 13). 

According to the TACB, these procedures have major advantages
for the protection of public health because: (1) the BATC require-
ment minimizes direct public exposure to all chemicals emitted
from permitted facilities, whether or not the chemicals are toxic
enough to require regulation; and (2) since virtually all chemicals
react in the ambient air to form other compounds, some of which
are more toxic than the original emissions, minimizing all chemical
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emissions also minimizes public exposure to the toxic products of
atmospheric reactions. 

In summary, the use of advanced technology to control industrial
pollution and the implementation of numerous regulations have
created the false impression that public health enjoys the full pro-
tection of the authorities in major cities of the developed world.
While these might well be the declared intentions of the regulation,
the case study hints at a different reality.

Growing industry and the growth of health risks 

After the growth boom of the 1960s and 1970s, and since the
depths of a recession in 1987, the city of Houston recorded one of
the most dramatic turnarounds in the US, making a rapid economic
recovery during the 1990s. However, for decades up until the
present, the stench of nearby oil refineries never seemed to concern
city leaders: ‘The hot summer breezes often carried a brown haze
over the skyline and, with it, an odour that the business elite
regarded as the sweet smell of money’ (Yardley, 2000).

In an era of globalization, unregulated economic growth appears
as the natural state of society since current social developments and
biophysical change seem unrelated to their past. It is argued that
linking current and past growth is necessary to understand the co-
evolutionary principle that society, technology, science and the
environment are connected. The origins of population settlement in
the Houston area date back to the decades of railroad growth in the
nineteenth century. Then, the first industrial areas in Houston were
those concentrated along the railway, with related machine shops in
the northeastern and eastern sectors of the city. A shipping channel,
that is, the present Ship Channel which is now the location of the
second largest port in the US, was originally dredged in 1857 in the
east side of the city to improve poor and shallow port facilities.
Residential areas developed in the vicinity of the Ship Channel well
before the development of the oil business at the beginning of the
twentieth century. They preceded also the rise of petrochemical
manufactures in the 1920s, the city’s boom of the 1970s, transfor-
mation of the city into the unofficial US capital of energy, and con-
siderably antedated the final apotheosis of the city to the oil capital
of the world. With the expansion and development of the Ship
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Channel in the first decades of the twentieth century new industrial
development grew up, running east from the downtown area along
the Ship Channel. From the 1920s to the 1940s the eastern side of
the city was the location of the vast bulk of oil refining, petrochem-
ical, and metal-related plants and for the developing port facilities. 

At each stage of development, whole Houston neighbourhoods
were organized around specific types of economic activity (for
example, railway workshops, cotton exports, and so on). Despite the
development of industrial areas, large sections in the east of the city
have remained fully residential until the present day. In fact, new
residential development has also taken place in the east. Both
detached houses for middle- and upper-income groups and low-
standard apartment complexes for the deprived were built in the
1960s–1980s in the east side of the city despite the fact that most
suburban development has taken place on the western and northern
sides (Feagin, 1988). Contrary to widely held belief, even in the
1990s, residence and industry have remained in close proximity to
each other.

A striking feature of this area is air pollution, which cannot but be
noticed due to its distinctive sulphuric stench. Often, low white
clouds of toxic material emitted by the refineries cover the area and
visibility is impaired. The petrochemical plants are certainly located
at no ‘prudent’ distance from residential areas and fumes are more
pungent near the sources of emission; none the less, increased dis-
tance from the source of emissions has not guaranteed pollution-
free neighbourhoods since contaminants reach other parts of the
city as well.

Local residents, especially those living in the Ship Channel area,
have continually borne the indisputably hazardous burden since oil
was first found and extracted in 1901. They are exposed to intense
pungent odours from the refinery process, noxious clouds of hydro-
carbon gases, and to accidents such as explosions and leakage in
petrochemical plants. For example, two massive explosions, in the
ARCO Chemical Co. in November 1990, and another in the Phillips
Petroleum Co. in October 1989, took the lives of 40 workers and
‘showered neighbors with debris’ (Grandolfo, 1989, p. 1). Beyond
both the initial shock that residents suffer from being in such close
proximity to an explosion, and the unknown long-term health
effects of the emissions, damage extends to destruction of cars in
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the vicinity, house foundations, and shattered windows panes
(Bardwell, 1989; Pearson, 1990). Indeed, the dangerous effects of
such accidents are borne mainly by the local residents:

Raúl Perez had grown accustomed to the noise and stink from
the Houston Ship Channel petrochemical plants. But Monday he
heard a distant sound that sent a chill up his spine. ‘I was out
there when I heard a rumbling at the Phillips plant’, he said. ‘It
wasn’t like anything I’d ever heard before, it was eerie. The next
thing I knew – boom’. The force of the explosion – several miles
away – sent the screen door slamming on his wife and him
reeling for cover as a black mushroom cloud rose over the tiny
frame houses just north of interstate 10 near Galena Park. Then
the rain came. Shards of metal swirled in the dark sky and
chunks of pipe insulation hurtled to earth … 

(Grandolfo, 1989, p. A-11)

Apart from oil-related explosions, gas leakage represents a further
grave environmental hazard associated with petrochemicals. For
example, in September 1990 residents in Deer Park were asked to
stay indoors because of a leak of high-pressure gas from the Shell Oil
Co. refinery (Byars, 1990). The effects of industrial accidents on the
residents have apparently not been taken seriously by the authori-
ties responsible for public health and environmental quality. The
only warning that the government issued after a gas leak in 1990
was that residents were at potential danger from skin, eye and
throat irritations. Clearly, the risks of more severe short-term reac-
tions such as headaches, sickness and respiratory difficulties are
coupled with the possibility of incurring longer-term ill health due
to the development of respiratory problems and/or prolonged weak-
ness. Such consequences have gone systematically unacknowledged
by the authorities, but these are the real, grim aspects of economic
growth and globalization that local residents have to endure. 

Being local in a polluted residential area

Despite high concentrations of air pollution in the east side of the
city, people live in the surroundings of the Ship Channel.
Substantial evidence in the literature, as reviewed in Chapter 2,
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shows that residential polluted areas are usually occupied by lowest-
income populations. The consensus has been that ‘where a house-
hold resides (and why it resides there) determines the extent to
which risks associated with pollution will be experienced’ (Murie,
1983, p. 16; see also Townsend, 1988 et al.). In this literature, it is
argued from both perspectives, in that areas of bad housing are
often those that suffer from other adverse conditions, such as envi-
ronmental deprivation with no safe place for children to play, for
example, and that the highest levels of atmospheric pollution are
found in areas with populations of low socioeconomic status (Wood
et al. in Murie, 1983). 

However, the present research has shown that high socioeco-
nomic status households are also found in environmentally polluted
areas. Therefore, it would be mistaken to assume from the outset
that families live in the east side of the city of Houston because they
cannot afford to live somewhere else, as implied in most of the liter-
ature. In a global and growth-oriented city like Houston, low- and
high-income households, whether knowingly or not, live in neigh-
bourhoods with considerable levels of air pollution, and one reason
is that many activities associated with economic growth have inher-
ently caused widespread environmental contamination. It is the
contention here, therefore, that traditional arguments, although
perfectly valid, are too narrow. Not only people who live in condi-
tions of poverty have been continually exposed to the externalities
of growth; residents on higher incomes have also been severely
affected. This has been so because industrial development also
occurred in populated areas, state investment expanded into more
polluted sectors, and there has been an additional impulse to oil-
related activities in this wealthy city. Moreover, certain pollutants
expand beyond the proximity of their sources, are broadly dispersed
in the air, and combine with other materials to form new pollu-
tants. This situation therefore prompts the question of why people
in Houston choose to live in the industrially polluted areas.

In terms of the number of households, ‘closeness to work’
emerged as the most important factor in the choice of residential
area in both the polluted and the less polluted areas (33 per cent
and 38 per cent respectively). ‘Affordable rents’ was the second most
important reason for choosing where to live with little variation
between the Ship Channel and the Southwest (21 per cent and 
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20 per cent, poor and rich alike). However, in terms of the most
influential factor differentiating between choice of residence in the
east of Houston and in the Southwest, ‘being local’ appeared as the
most significant (21 per cent in the polluted Ship Channel com-
pared to only 6 per cent in the Southwest). To ‘be local’ meant that
the respondent had always lived there, and that there was a feeling
of belonging to the area. A final factor affecting decisions related to
good ‘reputation’. ‘Reputation’ of the area was an important consid-
eration for residents in Houston: good property values (yet house
prices were cheaper in the affluent residential Ship Channel than
the affluent Southwest), low crime rates, good schools, a friendly
neighbourhood, all contributed to the concept ‘reputation’.
Focusing on high-income households, 44 per cent of respondents in
the Ship Channel area and 64 per cent in the Southwest said that
they lived there because of the good reputation of the area. Hence
neither closeness to nor the stench from refineries has largely
altered the good reputation of this particular polluted area.

Old and low-standard detached houses for rent or sale were avail-
able and affordable only in the east side of the city. To find cheap
detached houses is almost unheard of in the Southwest. In the east,
the poor may also live in apartment complexes where rent is gener-
ally cheaper than in the Southwest. The only housing facility in the
Southwest for low-income households is rented apartments. In the
east side of the city, it was easier for the poor to find better accom-
modation and have better value for rent money. However, the good
reputation of the area was equally important for low-income house-
holds in the Ship Channel as in the Southwest.

Furthermore, apart from wanting to live in the polluted area
because it was close to work, rents were affordable and respondents
felt they were ‘local’, high-income households in the polluted and
the less polluted area outlined the importance of kin and friendship
networks (33 per cent and 36 per cent respectively). In summary,
the reasons residents in the polluted and in the less polluted areas
offered in terms of their choice of residential area did not vary
significantly with the exception of ‘being local’. These findings indi-
cate once more that the east of Houston represents an old, well-
established residential area (see Chapter 4), that far from being
inhabited principally by a poor population, it contains both those
on low and on high incomes, and that the petrochemical industries
were only later incomers. 
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This argument was confirmed by the length of time that residents
had stayed in the polluted and in the less polluted areas. It was
found that residents in the polluted Ship Channel area settled there
earlier and stayed longer than residents in the Southwest (see Figure
7.1), although the fact that the residential Southwest has been more
recently developed (since the 1940s) was not the only reason. For
example, 34 per cent of all interviewed families in the Ship Channel
area had resided there for more than five years, but only 11 per cent
had done so in the Southwest. Length of residence for poor house-
holds also seemed more stable in the polluted area than in the less
polluted area. Indeed, only 24 per cent of low-income households in
the polluted, but 50 per cent in the less polluted area lived in the
surveyed address for less than one year. The same pattern was found
among high-income households: 13 per cent in the polluted and 
21 per cent in the less polluted residential area lived for less than 
one year in the same area. 

Having established that ‘being local’ and ‘good reputation’ were
crucial factors in the choice of residential location in the polluted
area indicates that, for the residents, this part of the city was no
worse than any other (apart of course from industrial pollution).
Perhaps living in the east part of the city was considered a privilege
because it was settled earlier than the rest of Houston and represents
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an old-established neighbourhood within a highly respectable world
city. The length of time that residents lived in the same area, together
with the reasons residents gave for choosing it, suggest that the pop-
ulation here was more established and equally attached to this part of
the city. This, in turn, might have had implications for how residents
interpreted the problem of local air pollution and of child ill health
and their potential power to influence regulatory policy.

In summary, the information from the residents’ case study
hinted at the fact that industrial growth can take place without any
consideration of the hazards it produces (see Plate 5). This participa-
tory or ‘lay’ knowledge was the expression of the concrete and
dynamic characteristics of the contradiction between nature and
society under the current conditions of economic growth and

Plate 5 This view shows a household with children in which an impressive
petrochemical establishment stands in the background. It illustrates a land-
scape of hazardous industrial development and residential convergence. It
depicts what cannot be directly observed or measured: the disregard that
economic growth has attached to the quality of the local surroundings, the
negligence of creating pollution, and the imposition of health risks and
contamination on residents. 
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globalization. The ‘sweet stench of growth’ has been the cost resi-
dents had been ready to pay in exchange for consumption: goods,
comfort, global power. Yet it is also the case that residents have
woken up to the dangers of local contamination and started to ques-
tion it. 

Conclusion

This chapter has implied that neither abundant scientific evidence
nor well-intentioned regulations have provided sufficient impetus
for change to the growing pollution trends or to protect the city’s
residents from exposure to them. It must be added, too, that public
campaigns by non-governmental organizations such as the
American Lung Association, Friends of the Earth and the UK
National Asthma Campaign have only had a very limited success in
modifying the persistent trend of urban pollution (FoE, 1995;
National Asthma Campaign, 1994). In order to explain and regulate
contamination and avoid environmental ill health, a proper under-
standing of the problem is essential.

The chapter has applied a political and economic perspective to
emissions regulation. It has been shown that government attempts
to assert power in areas previously controlled solely by the corpora-
tions met with opposition, particularly over one of the most volatile
of the issues, pollution control. Changes in the legislation produced
national standards for a number of pollutants and allowed for subse-
quent federal intervention in state pollution affairs. None the less,
neither state nor federal efforts to control air pollution in the
Houston area were meant to curtail the tradition of economic
growth. It is by now very clear that the outcome of such a tradition
has been highly controversial – a controversy reflected in achieve-
ments in material and health terms, and in ecological degradation
and human costs. The environment has been weakly protected by
legislation and, as a result, the population has been exposed to spo-
radic but severe health risks. Moreover, unequal reporting of ill
health in the case study indicates that despite globalization trends
and the efforts to enhance the international competitiveness of the
city, urban pollution has remained constant and unevenly distrib-
uted. Extensive and dangerous air pollution, as it has been
unleashed in global cities, shows unequivocally how some of the
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concrete factors that make the second contradiction of capitalism
between society and nature work in the period of globalization. 

The previous analysis has indicated that the actual measures
implemented to protect citizens from suspected risks caused by
development have been minimal, and this despite an evident dedi-
cation in the legislation to protect health and the environment.
This is a political factor that may help explain in part the positive
association between air pollution and ill health in large cities.
Whilst the socioeconomic circumstances of the household were
significantly associated with the incidence of child ill health, spatial
location vis-à-vis air pollution sources was highly important in the
determination of causality. Indeed, space makes a difference to the
events themselves because the conjunction of residential areas,
nearby industrial plants, ubiquitous pollution, and substantial ill
health has been a concrete manifestation of the way that the envi-
ronmental regulation has been formulated and has operated in the
case of Houston. The particular geographical distribution of child ill
health proved the usually discounted human cost of economic
growth. Moreover, the spatial analysis also indicated the dynamic, if
less visible, existence of social processes. Neither industrialization
on its own nor scarce natural resources could explain this important
presence, embodied in huge petrochemical facilities, industrial
developments and contrasting realities. 

The analysis in this chapter has shown that patterns of risk have
always existed due to the geographic location of the industrial
developments necessary to maintain economic growth. The case
study elicited that residents who live in industrially polluted areas
consider their neighbourhood no different from any other. Rather,
they develop a sense of belonging to the immediate territory, that is,
to the geographical area where the household is located. In addition
to confirming this important aspect of the relationship between res-
idents and local places, the findings also indicate that the environ-
mental crisis has become the concern of a large number of people,
who may or may not live in the most polluted areas of a global city.
What this means is that the extent of the problem of hazardous
urban environments is perhaps larger and more persistent than pre-
viously thought. In a sense, the cause of such problems must be
sought beyond the household alone. Explanations based on social
inequality, demographic differences, direct exposure to pollutants,
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deficient access to health care, or inappropriate air control regula-
tions do help, but certainly reduce causality to separate factors.
Spatial location of the residence was crucial for identifying how
macro-economic and political factors acted in relation to the
reported incidence of child ill health. However, it is not spatial loca-
tion per se which accounted for the distribution of child ill health
because, as stated in Chapter 2, ‘spatial relations are still secondary
and contingent, even if primary, generative causal mechanisms are
spatially bounded’ (Duncan, 1989, p. 135). 

The pattern of spatial variation of child illness in Houston reflects
the interaction between biophysical and social processes.
Significantly, however, the latter operated outside the boundaries of
the household. The main feature that made one location different
from the other was certainly the proximity of the household to the
large petrochemical industry. The case study shows that the effect of
spatial location of the house on child health is that of modifying
rather than causing the events. Our initial assumption was that the
social and the biophysical are interconnected, and that to establish
the linkage between the two, wherever possible, more than simple
statistical correlation is needed. Also, we try to go beyond the recog-
nition that something produces some change to reach an under-
standing of what it is about the ‘object’ of study that enables it to
do this (Sayer, 1992, p. 106). This suggests that the value of statistics
depreciates as our knowledge of causal mechanisms becomes more
complete (Harré, 1970). Yet, statistical methods may still be used to
model the relative quantitative dimensions of this group of social
and spatial phenomena as long as a qualitative, historical and polit-
ical interpretation is formed. Pratt has clarified this point by empha-
sizing that ‘groupings of things simply by events do not show any
correspondence between causality and event’ (Pratt, A.C., 1994, 
p. 55). The causal factor in this particular location has been the use
and abuse of natural resources to promote the growth of the local
and national economies.

The information provided by the local respondents has played a
very significant role. Particularly affected by industrial pollution
have been the socially excluded and the physically vulnerable,
people living in decaying neighbourhoods and in areas near sources
of industrial emission. However, local high-income residents have
also been afflicted by air pollution and the main reason has been
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the proximity of the residential areas to the industrial plants. This
situation could be simply interpreted as the ‘democratic’ character
of pollutants (Beck, 1993; Chapter 2). Yet this particular situation is
more eloquent. The environmentally related health of high-income
residents has usually been overlooked. Such an oversight can have
significant consequences for policy-making. While the prevalence of
the illnesses that residents have reported was very similar in poor
and wealthy homes, the origin of the incidence was different. For
the first type of homes, poverty was the main factor triggering child
ill health. In wealthy homes, air pollution was the main cause of the
reported ill health. It is not a matter of concluding that it is urgent
to reduce emissions because high-income residents are reported to
be adversely affected by industrial urban pollution. Rather, the suf-
fering of this social group, which one would expect to be insulated
from such consequences, indicates that the gravity of the problem
of air pollution in cities is worse than previously thought. Second,
ill health in wealthy households indicates that low-income residents
bear a double burden: one arising from poverty: the other from bad
air. Finally, the oversight will naturally result in an underestimation
of the number of the people affected by pollution. The three situa-
tions together indicate the need to ensure full consideration of all
people affected by pollution, to emphasize the urgent need for more
effective policies to control urban air pollution. A primary impetus
for these findings has been provided by the weight given to the
location of the household in the case study. 

Overall urban prosperity and the much-trumpeted integration of
local economies into the global business mechanism have appar-
ently obscured, particularly to the layman’s eyes, the paradoxical
relationship between unrelenting capitalist growth and parallel
environmental degradation. The case study has provided invaluable
information for uncovering the human face behind the theoretical
second contradiction between nature and society as explained in
Chapter 1. Long-lasting and politically supported strategies to
encourage and maintain economic growth in local places have cer-
tainly meant more environmental ‘withdrawals’ and ‘additions’.
Local residents have, so far, endured the most direct experience of
these phenomena which, in fact, affect us all. In summary, in the
face of continuous economic growth and globalization of the
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economy in wealthy global cities like Houston, neither the protec-
tion of environmental quality nor the safety of the population seem
to have been a priority. Regulations have been shown to be flexible
to the point where these may displace health concerns to accommo-
date pro-growth activities. Interdisciplinary research has been con-
ducted, but the spatial and the political-economy analyses have
been most significant in challenging traditional methods to explain
the persistent presence of pollution in large cities. The introduction
of US national pollutant standards and state control of industrial
emissions at source are very welcome measures to combat air pollu-
tion in cities and countries. However, one must appreciate the
extent to which these measures were not intended to conflict with
political priorities for economic growth. Proper reductions of the
allowed levels of industrial emissions can be achieved through more
resolute government regulations which communicate less with eco-
nomic growth and more with the environment and local residents.
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8
Conclusion

Introduction

Previous chapters have revealed the enduring character of the
problem of air pollution in large cities. Rather than taking a path
already heavily trodden by science, the book considered that persis-
tent air pollution in cities represents an uncomfortable enigma for
contemporary politics. We have examined the political-economy
grounds for current environmental degradation in world cities
linking it to past developments in technology and economic policy.
Despite successful reductions in the level of certain pollutants, and
particularly the improvement in air quality after the 1950s, there
has been a miserable failure to reverse the overall rising trend of
urban pollution. Increased levels of economic activity lie at the
heart of such an unchanging condition. Inspired by Carson, in
Chapter 1, we focused special attention on ill health because pollu-
tion initiates a downward spiral that destroys not only our world
that must support life, but living tissues too, and this damage is
mostly irrevocable. Changes in health represent a substantive
human indicator associated with future environmental urban sus-
tainability. They are closely linked to ecological and social trends. 

The empirical phenomenon of air pollution and economic growth
throws greater light on the conceptual contradiction between
nature and society in capitalism by further proving that in addition
to opportunities, economic growth also brings severe difficulties to
the urban environment (O’Connor, J., 1988; Dickens, 1997). The
condition of the natural environment and the state of residents’
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health in a particular global city are useful indicators of the second
contradiction, which can best be explained through political-
economy theory and interdisciplinary models. The objective of this
final chapter is, thus, to bring together the main themes and issues
that have emerged from the foregoing discussions and reflections on
the pressing biophysical phenomena of air pollution and related ill
health. To this end, the politics of environmentalism has provided
crucial discrete elements of the theoretical analysis of the combined
subject of air pollution and ill health. The internationalization of a
regional economy, the social priorities of governments, the experi-
ence of the public, geographical distribution of ill health, and 
the content of the legislation are all numbered among the issues
that connect persistent urban pollution in the context of visible
economic wealth.

From the comparative assessment of socioeconomic and location
factors, it was concluded that ill health was related to outdoor
industrial pollution. In world cities, residents can be severely
affected by the emissions of long-established oil refineries and other
manufacturing plants in the area, by traffic, and by other polluting
activities. The geographical convergence of risk factors and actual
illness and accidents can best be understood if regulatory and eco-
nomic factors are taken into consideration. Most importantly, rather
than the traditional signposts of poverty and geographical distribu-
tion of disease indicating this fact, it was the information gathered
from residents in high-income households that illuminated the
importance of socially constructed places. 

Nearly all approaches to the topic of urban pollution have paid
scant attention to what other sciences may say about the same
problem from their own different, if nevertheless complementary,
perspectives. None the less, the present analysis of air pollution in a
global city allows us to deduce more than merely the fact that there
has been a crippling fragmentation in the sciences. Three further
insights are derived from our investigation. The first judgement
relates to the inappropriateness of explaining environmental risks
from either a local or a global perspective. A range of localized envi-
ronmental problems emerges and is sustained by combined local
and global economic forces. Also to be considered is the issue of
how past and present contamination are linked in post-modern
times, for here a political–historical amnesia has prevailed that has



190 Economic Growth versus the Environment

blurred this connection. Current policy instruments implemented
to reduce industrial toxic emissions are framed to deal with this
problem. Finally, there is the question of social, as opposed to indi-
vidual responsibility for environmental improvement. The combi-
nation of pollution and health helps identify the social nature and
the relative significance of biophysical as well as social mechanisms
by which economic growth proceeds. There is a need to define
whose responsibility it is to protect the environment. Particularly, in
the light of research that draws on individual aspects of hazardous
exposure, on cognitive assumptions that separate the public from
the rest of the knowledge, there still remains a separate question.
How far should proposed solutions that emerge from the academic
literature, political debate and the media assume collective or indi-
vidualized responsibility for biophysical conditions which are
mostly socially determined?

The global nature of local risk

A relatively recent drawback of capitalism has been the globalization
of the local, regional and international economies. The mechanics
and effects of economic globalization are integral to an understand-
ing of the familiar presence of air pollution in major cities. Gould 
et al., (1996) claim:

Socioeconomic contexts which produce ecological problems that
are manifest at the local level are increasingly extra-local in the
scope of both their economic operations and ecological impacts.
As the industrial treadmill expands and matures, and as liquid
capital becomes increasingly ‘stateless’ and borderless, producers
are less tied to specific geographic locations for their investment
of liquid capital. This provides them with an opportunity to act
on a transnational level with unprecedented ease.

(p. 33)

It is clear from the preceding discussion that there is a tight inter-
connection between the global economy and local levels of air pol-
lution. These links point to two new intricately related processes,
the localization of risks and the globality or global nature of local risk,
processes which can be illustrated through the following paradoxi-
cal situations. 
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Persistent local urban pollution has been related, for example, to
the manufacturing of energy and to the use of fossil fuels. While
these activities occur in particular places, the origin and reach of
such operations are purely international (for example, the shipping
of raw materials, the export of manufactured products). As the inter-
national capital of energy par excellence, Houston epitomizes this
paradox. The externalities of these activities invariably exhibit
themselves at the local level where they actually take place, a fact
which underlines the global origin of an expanding urban localiza-
tion of risk that bears an ongoing and intimate relation to the global
economy. One of the ways that local residents experience global
growth is through pollution in their own cities. Castells’s (1997)
views of local territory give us further clues as to how this process
happens. He argues that most human experiences and their mean-
ings are still locally based: 

In what is only an apparent contradiction, ecologists are, at the
same time, localists and globalists: globalists in the management
of time, localists in the defense of space. Evolutionary thinking
and policy require a global perspective. People’s harmony with
their environment starts in their local community.

(p. 127)

On the other hand, globalization has meant that similar activities,
patterns of production and consumption, and a large array of cul-
tural effects – such as a uniformity of consumption patterns (outside
the scope of this book) – have been reproduced in many places. A
consequence has been that urban contamination and associated ill
health, such as respiratory problems and the rise in emergency hos-
pital visits, have radiated out in almost every large city, in the devel-
oped and developing worlds alike. This is a symmetrical feature of
urban environmental degradation, which points towards the other
corresponding environmental expression of globalization, that is,
the global nature of local risk. In the same vein, another issue that
points to the escalating interaction between local and global issues
is precisely those attempts to distance local pollution from a wider,
international political agenda. As discussed throughout this book,
air pollution and health have been most often scrutinized as
medical and technological problems, often with the addition of
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individual behavioural and socioeconomic variables (Chapter 2).
The issues of health and pollution have together assumed a narrow
position within the political environmental agenda that has other-
wise criticized the relationship between economic growth and
degradation (Chapter 3). This constraint has much to answer for in
regard to the exclusion or sidelining of the configuration of urban
pollution and ill health from the world of economics and the poli-
tics of environmentalism. 

A further paradox has emerged. The same local and regional,
rather than global, geographical range of the relation between air
quality and ill health appears to have contributed to the dismissal of
the issue from the political environmental agenda of the last
decades. Global environmental problems have become eminently
dangerous and affect every corner of this planet. Also, many single
local issues have become the responsibility of managing directors of
large multinationals, who operate quite elsewhere. Within this
widely globalized context, it is apparent that problems concerning
the smaller scale, such as urban air pollution, have been left for
doctors and nurses to deal with, rather than to politicians. The issue
of local air contamination seems to have remained one of low prior-
ity for policy-makers, despite the fact that, thanks to technological
advances, a well-organized monitoring and public reporting system
for daily levels of pollution now exists in all major world cities. It
has become imperative to deal with the global environmental crisis,
particularly climate change and the loss of biodiversity. Yet local
problems surely merit no less attention simply because they lack the
apparent drama that accompanies global environmental issues such
as rising sea levels and vast holes in the ozone layer. Needless to say,
the origin of much of today’s air pollution in world cities can be
attributed in large measure to the current globalization of the
economy.

In summary, in the real world of events, inadequate environmen-
tal regulation, rampant economic growth and globalization of local
resources have all contributed to transform cities into maelstroms of
risk and unpleasantness. Urban air pollution, and related ill health,
have been central aspects of this continual explosive mix. A main
reason for such a lack of effective regulatory control is that environ-
mental health and pollution are not simply medical or ecological
questions, but problems deeply embedded in the social structure, as
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the localization and global nature of risks have indicated. Concrete
geographical variation in child ill health and air pollution is a good
example of the way in which equal conditions of globalization in
one city can produce different but globally related empirical events.
In Chapter 3, the multi-faceted model specified the different
research areas that need to be accessed to address this issue.
Knowledge of the political and economic structures, health institu-
tions and monitored data could not predict whether, how and
where in the city air pollution would affect the population. It is
known that particular environmental conditions can provoke
asthma attacks and other respiratory diseases. It is, however, only
part of the story to acknowledge that either the weather, poverty or
individual vulnerability may be the cause of illness. One major
benefit of having surveyed the Houston population was therefore
the acquisition of this information, impossible to obtain otherwise
but essential in order to produce a complete and interdisciplinary
explanation based on a political-economy perspective. The human
indicator of public and child health in Houston was important in
the political and environmental sense (Chapter 6). For one thing, it
uncovered subtle flaws in the control of industrial emissions, which
could have had an effect on the levels of pollution and also on the
state of residents’ health (Chapter 7). The other significance of the
human indicator was that it provided a first-hand interpretation of
the ecological effects of the long-term development of the petro-
chemical industry within the regional and international economy. 

An interdisciplinary political economy

The thrust of this study has been to initiate and prioritize an inter-
disciplinary approach to the analysis of the various dimensions that
compose the study of persistent urban contamination in the context
of economic growth. Yearley (1991a) has justly emphasized that
‘Although most environmental problems are those of the natural
world, and accordingly demand expertise in the natural sciences,
this demand is by no means exclusive’ (p. 184).

Within the environmental sciences there is an increasing interdis-
ciplinary inclination as well as a parallel tendency to question the
adequacy of the traditional sciences for explaining environmental
problems. Interdisciplinarity is suggested as the natural normative
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response which is used in an attempt to expose and supersede disci-
plinary reductionism in environmental research (Leroy, 1995). This
book has attempted to overcome the problem that knowledge in the
environmental and health fields assumes an implicit discrete charac-
ter. The natural and social sciences erect barriers between each other
(Chapter 2). A further important aspect to linking distinct sources of
information emerges here. The database originating from the collec-
tion of local information has generally been used only to explain
local situations. This tendency in the literature to confine local
studies to local places has reduced the potential of lay knowledge to
contribute to a substantial political-economy analysis (e.g., Smith 
et al., 1999). 

The implementation of a voluntary agreement, for example that
reached between the US government and the EPA, on the one hand,
and the two multinational petrochemical corporations on the other
(see below), has required the reduction of industrial emissions and
the use of BACT. Local residents’ reports of the effects of such
modified emissions will certainly provide part of the information
necessary to determine whether the level of agreed reductions is the
appropriate one, indeed whether it has been a successful legislative
instrument to curtail toxic emissions. The two sources, technologi-
cal and participatory, are necessary to establish a balanced human,
political and economic assessment of the development of the indus-
try. In Chapter 7, the assessment of ill health in relation to the loca-
tion of residential homes left no doubt as to the importance for a
political-economy analysis of the data provided by lay residents. 

This book was prompted by the urgent need to identify vital con-
nections between ecological biophysical transformations in global
cities and the politics of the environment and economic growth.
Another objective was to translate conceptual notions, such as the
second contradiction of capitalism, cognitive dualism and ahistoric-
ism, into practical guides for research and policy. Linking concep-
tual and empirical information and generating critical theory is
something that may be achieved through a critical realism
approach, as explained in Chapter 1. Critical realism has offered a
guide to the practice of research and theory generation, which,
argues Pratt (1994, p. 204), are interrelated. And theorization has
been used as a mode of explanation rather than as an end in itself.
This methodology is not a cure for the generalized research
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limitations of environmental research; it does, however, represent a
useful method to elicit a deeper understanding of the contradictions
between society and nature (Chapter 3).

Historical amnesia and voluntary agreements 

From the study of environmental conditions and ill health in world
cities, one may conclude that the ill effects of past episodes of air
pollution have apparently been forgotten. It has been argued that
the actual significance of current local pollution in ecological and
human terms has been sidelined in favour of the general impetus to
globalization that dominates the economic climate of the developed
world’s major cities. The perceived glamour of international com-
petitiveness, higher standards of living (for many but by no means
for all), and participation in the global communications network
and in worldwide finance have all contributed to the convenience
of a generalized ‘historical amnesia’. This condition seriously
impedes our capacity to see the linkages between past episodes of
severe urban contamination and the current less extreme but persis-
tent contamination in world cities. 

It is unlikely that current technological advances or scientific
research will be able to provide solutions to the dangers of pollu-
tion. Despite the fact that a solid body of literature in the biomed-
ical and chemical sciences has pointed unequivocally to the serious
consequences of air pollution for health, there is still a large element
of uncertainty about the precise dangers posed by old and new
industrial developments, new technologies and pollutants released
into the environment and how to contain them. The research
survey provides a means to bridge some of the gaps between science,
technology, social theory and reality. For example, the externalities
of growth may well exceed the predictions and descriptions of epi-
demiological data as described in Chapter 2. Actual events have
shown that working refineries, excavation towers, electricity plants,
and enormous tanks of gas, petrol and other flammable materials
(all of which have been constructed in dangerously close proximity
to major population centres) have increased the risk of accidents to
local residents (Chapter 7). 

The other means to bridge gaps is to incorporate past experience
into current reality. The question then arises of how researchers as
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well as policy-makers might assimilate the experience of the past in
interdisciplinary studies of the urban environment. As mentioned in
Chapter 3, the co-evolutionary framework has an advantage as an
approach to environmental degradation because it provides a model
for understanding the way societies have interacted with their envi-
ronments historically, and suggests new directions for the future.
Although co-evolutionism explains the past well, by its nature it
does not predict. And yet, perhaps the most important policy lesson
to be derived from this understanding of social and environmental
process is that

The belief that we could predict or control environmental out-
comes is a delusion. If processes in many cases really are best
understood as co-evolutionary, the ability to predict and control
will always be limited. And if this is indeed the case, the first
policy implication of co-evolutionary environmental sociology is
that experimentation should be undertaken frequently, cau-
tiously and on a small scale, with as much monitoring of the evo-
lutionary chain of events thereafter as possible. Massive
programmes to quickly adopt new ways of knowing organizing
and doing things are inherently risky. Multiple small experi-
ments are better than a few big ones.

(Norgaard, 1997, p. 167)

The principle of adopting small-scale technology experiments in
order to safeguard the environment from catastrophic consequences
has apparently been applied to policy-making. More out of necessity
than choice, the small-scale acts of the US government are aimed at
achieving some control over industry in order to protect the envi-
ronment. Through a combination of voluntary agreement and legal
enforcement, the US government has arrived at a record achieve-
ment in getting major petrochemical operators/producers to
promise a significant reduction in their emissions (US EPA, 2000).
Agreements have been signed between the gigantic BP Amoco and
the Koch Petroleum Group on the one hand, and the US EPA and
the Department of Justice on the other in the year 2000.
Considering the continuing failure of cities like Houston to attain
the national standards limits for monitored pollutants (Chapter 5),
the agreement has justly been considered a major breakthrough in
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EPA’s enforcement strategy for US refineries under the national 1990
Clean Air Act. The covenant depicts an unprecedented cooperation
on the side of the global firms in what is seen as an innovative and
comprehensive contract: 

Today’s agreement will cut nitrogen dioxide and sulfur dioxide
emissions by 49,000 tons annually from the 12 refineries by
2004, and an additional 6,000 tons by 2008, by upgrading the
use of new technologies. Improved leak detection and repair
practices and other pollution control upgrades will reduce smog-
causing volatile organic compounds by 3,600 tons per year and
the carcinogen benzene by an estimated 400 tons per year. The
agreement also includes measures to improve safety for workers
and local communities that will sharply reduce accidental
releases of pollutants.

(US EPA, 2000, p. 2)

While the actual effect of reducing emissions as agreed above
remains to be seen, voluntary agreements of this type do indicate
something else. The hitherto continuous and strong opposition by
the industrialist lobby to any environmental control that would
affect their business seems to have slightly receded (Chapter 4). It is
clear that whatever the implications in the medium and short
terms, the population will benefit greatly from an immediate reduc-
tion of emissions, even if that implies a slight reduction in the levels
of economic activity. The contradiction between nature and society
therefore remains at the core of this situation. In fact, the interests
of those who run the economy do not always agree with those of
society in general. Newby (1991) reminds us that significant outcomes
which result from economic growth involve, to a greater or lesser
extent, the destruction of nature and severe deterioration of human
health. Yet the nature and extent of that destruction will reflect the
priorities of the society in which that production takes place:
‘Beneath the concern for the environment there is, therefore, a
much deeper conflict involving fundamental issues about the kind
of society we wish to create in the future’ (Newby, 1991, p. 2). 

Thus, if society’s ultimate aim is to achieve growth (historically
the prime determinant of economic and social decision-making),
rather than to have a profound commitment, say, to improving the
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general standard of the population’s health, or attaining low levels
of particulate matter and ozone everywhere, this will be reflected in
current and future patterns of environmental quality and of health
status in cities. The view that human progress can only be attained
through economic growth of the type pursued in the last 50 years,
which disregards environmental and human health costs, has been
challenged in this book. Raising this concern now is vital because a
prospective reduction in noxious emissions as a result of agreements
such as the one previously mentioned may well require a reduction
in the levels of economic growth which will undoubtedly encounter
opposition. It is likely that a complex effort will be needed to main-
tain the voluntary agreement policy. Such a reduction in the level of
industrial activity can, however, be easily justified on the grounds of
significant improvement in human health. 

The trend of ever-increasing air pollution in cities needs to be con-
trolled and reversed. Many factors furnish sufficient evidence of
malign consequences for us to want to overcome the historical
amnesia that characterizes our contemporary globalized post-moder-
nity. To mention but two: the infamous results of the air pollution
episodes that occurred over Europe in the 1990s; and the fact that
the US is one of the nations with the highest prevalence of asthma
(Chapter 1). These findings attest the fact that air pollution in indus-
trialized cities causes widespread respiratory illness and also death;
that one out of five children in the UK suffers from asthma, and that
mortality rates in certain cities are raised due to air pollution
(Chapter 2). Such realities indicate that it is up to governments, the
research community, international firms, other stakeholders, and
the public alike to work for the emergence of the most appropriate
and stringent pollution control rules in highly developed cities.

The responsibility for environmental protection

The state of the environment in global cities must be understood as
a complex phenomenon, for explanatory as well as policy purposes.
A reductionist interpretation only encourages further environmental
degradation. Various dimensions cross-cut the subject; none could
be assumed to determine the other in analytical terms. It has also
been argued that dualistic thought was not helpful for an under-
standing of the presence of pollution in cities. Any single choice of
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focus, for example on social structures and globalization, on the epi-
demiology of environmental health in Houston, on information
obtained from local residents, or on the numbers produced by mon-
itoring instruments would have mirrored the typical dualities
between the social and natural sciences, between expert and lay
knowledge. It emerges, however, that dualistic philosophical
assumptions of the type described in Chapters 1 and 2 are at the
core of pragmatic implications about who must be made responsible
for improving the quality of the urban environment. 

The course of rising environmental degradation in large cities has
often been narrowly understood, and often sidelined, during the last
decades. It has been argued that trends such as increased produc-
tion, expanding consumption, globalization of cities and urban
competitiveness have served to obscure the relevance of the problem
of urban contamination as a local and also global phenomenon
(Chapter 4; see above). The population at large has hardly ques-
tioned these economic trends. Unless city-dwellers have been
directly confronted by overt environmental health risks such as
those associated with the international transportation of toxic
waste, few voices have been raised against the environmental costs
of economic growth. The case of Houston illustrates this point.
Residents in this highly economically developed city had been used
to ‘the sweet stench of growth’, that is, to the odour typical of the
city odours originating in a successful petrochemical and refinery oil
business, heavy traffic, and other industrial activities. The smell, in
reality, is of air filled with filthy material – atmospheric ozone,
sulphur dioxide, particles and volatile organic compounds emitted
by the sources of much wealth (Chapter 4). Breathing in toxic cock-
tails has been a high cost that residents have paid for uncontrolled
economic growth and weak environmental legislation. The data
from the environmental surveys, the HAS and the TES in Chapter 5,
and the APCHS in Chapter 7, indicated that local residents are no
longer as ready as they were previously to endure local chemical pol-
lution. Despite the active role residents can play, it is not the respon-
sibility of individual residents to reverse urban pollution trends.

With this scenario in mind, let us now turn to examine how it is
that the responsibility for improving the quality of the environment
has been left by default to individuals rather than to social struc-
tures. This individualization springs from the scientific literature in
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particular. While an underlying tenet of the natural sciences is to
focus on the individual, Rose et al. (1984) expressed a deep antipa-
thy for a philosophical tradition of individualism which emphasized
the priority of the individual over the collective. Such a view
invokes a sense of inevitability because what is given by nature and
shown by science is claimed to be unchangeable. The political
implications of individualism are that by understanding individual
behaviour it becomes possible to understand society. Accordingly,
the properties of a human society are, similarly, no more than the
sums of the individual behaviours and tendencies of the individual
humans of whom that society is composed. Following this assump-
tion, it would be impossible to create a different society from the
one that is considered to be ‘natural’. An individualist, deterministic
philosophy ignores the fact that society is an open system with
structures and emergent powers, with influential geographical and
local factors, and with significant links to the global economy
(Chapter 3). A dualism between the social and natural sciences has
contributed to mythologizing the links between environment and
politics (Redclift, 1984). This separation has been influential in
assigning who must be responsible for environmental degradation.
For all practical purposes, the particular variations of the findings of
the case study in Houston (Chapter 5) indicate that, while the
effects of pollution and other factors can be assessed by individual
households, political institutions are the main institutions respons-
ible for the presence of hazardous materials, increased risk, and also,
in the last resort, for dealing with them. 

Recognition of the possibility that greater and lesser levels of pol-
lution and ill health may often coexist within the same large and
wealthy city does little to alleviate this problem. The fact that chil-
dren in Houston were differently affected by air pollution (an
outcome which depends on location and socioeconomic condi-
tions) in no way neutralizes the adverse effects of the acute contra-
diction between economic growth and environmental degradation.
The origin of urban contamination, as well as the factors that affect
individual ill health, remain with the organization of society and its
mode of production which, ‘naturally’, under current conditions of
globalization and growth, promote prosperity for the few and long-
term environmental and social misery for the many.

The public has a crucial role to play by expressing their disquiet,
describing their experience and making explicit requests about
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priorities. This is one way forward for the public at large to redress
their previous social and political exclusion in environmental
matters. It is also a crucial way for society to challenge the pressing
contradictions between economic growth and environmental degra-
dation. However, it is profoundly inappropriate to make residents
rather than society responsible for the changes needed to protect
the environment. This book has not offered a blueprint for policy
initiatives that could reduce urban contamination, nor suggested
guidelines for local organization around pollution issues. Yet, apply-
ing the insights discussed in this last chapter will have implications
for defining whose social responsibility it is to care for the environ-
ment and residents’ health, and what type of change is desirable.
The task of this book has been to indicate a way to link the biophys-
ical events of air pollution in cities with the political and economic
mesh that permits them. It is suggested that to reverse urban conta-
mination, governments in particular must analyse the relevant
episodes from the past to guide future policy.
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Appendix The Household
Survey and List of Interviewees

The Air Pollution and Child Health Survey (APCHS)

The Household Questionnaire
The focus of data collection on the state of child health and local environ-
mental conditions was the Houston household questionnaire. The term
household has been used according to the definition of The General Household
Survey, 1971. A household unit consists of members of one household who are
a couple or one person without a partner and any of their children, provided
these children have never themselves been married and have no children of
their own (Office of Population Censuses and Surveys, Central Statistical
Office, 1973).

The questionnaire produced a large amount of data on 300 households in
Houston. However, it also yielded useful and relevant information to deter-
mine causal relationships because the socioeconomic conditions and loca-
tion of the household were formerly identified. The questionnaire was thus
used to collect standardized information from a randomly selected popula-
tion, i.e., in low- and high-income households located near to and far from
(used primarily as the control population) the petrochemical and industrial
area and with high and lower levels of air pollution which enabled the
author to carry out cross-sectional analysis for comparative study (Vaus,
1986; Healey, 1990; Robson, 1993). 

The household questionnaire, The Air Pollution and Child Health Survey –
the APCHS, Houston, 1990 – was conducted between June and October 1990 in
the Ship Channel and the Southwest areas. A closed format was used for the
question design, with a number of alternative answers for most questions.
Although the questionnaire was based on structured interviewing, by adminis-
tering it personally it was possible to gather additional comments by the
respondents. Only households with at least one child were surveyed and only
one questionnaire was filled in for each household. Interviewing was carried
out by the author. The questionnaire was addressed to the mother because of
her active economic and social role in the household, because of the large
number of single-parent (mother) households in Houston (and in the sample),
and because mothers are usually more involved with the health of children. In
a few instances, when the mother was not at home, fathers answered the ques-
tionnaire. The questionnaire was administered either in English or in Spanish
(it was anticipated and found that many respondents, particularly in the low-
income areas, would be Hispanic). The response rate was 100 per cent although
sometimes certain questions in the questionnaire were not answered.
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The selection of households and geographical areas 
A representative sample in each of the polluted and the less polluted areas of
150 households was interviewed with half being low- and half high-income
households. Each household on a selected street had an equal chance of
being interviewed. The strategy for household selection was quasi-random
sampling because it was essential that there would be at least one child in a
household and this was not known beforehand. If there was no child in the
household, then another household in the same street was added to the
survey until the 300 household interviews were obtained.

The sample areas within which the household survey was conducted in
Houston were randomly selected and the selection was heavily influenced by
three factors: the socioeconomic features of the residential areas; their loca-
tion in relation to industrial sources of air pollution; and their levels of mea-
sured air pollution. Representative households within the city were thus
selected by way of cluster sample, which involved the random selection of
two geographical units combined with the assessment of every case within
the geographical units. Therefore, the selection of two geographical areas
responded to locational (when this was related to economic activity in the
city), ecological and social characteristics: one near and the other far from
the petrochemical complex and port facilities in the Ship Channel (particu-
larly within the boundaries of two city Health Service Areas, Magnolia and
the Southwest), one with highly polluted air and the other with considerably
less polluted air; and both having poor and wealthy households.

The information initially used to identify social characteristics of different
geographical areas in Houston was elicited from the summary of population
profiles of Houston public health annual reports published by the City of
Houston Health and Human Services Department (1984–88). This was,
however, insufficient and inadequately qualified. Levels of air pollution in
different sectors of Houston were examined for the years 1989–90 using the
BAQC air pollution monthly reports, particularly for ozone and sulphur
dioxide, in two distant stations, in the 9525 Clinton Drive site in the Ship
Channel and at 13826 Croquet Drive in the Southwest. Information on the
levels of air pollution in Houston was expanded significantly in later stages of
the research by examination of the State of Texas TACB and the US EPA pub-
lications on air pollution. The existence of low- as well as high-income
households was verified by observing the external character and size of the
dwellings, the state of outside gardens, whether the streets were paved, types
of cars parked in driveways, and whether there were trees on the pavement
and shops in the area.

Quantitative analysis
Univariate, bivariate and multivariate analyses were carried out and nominal
and interval variables were used. Analysis of frequency was initially 
performed to describe the composition of the household and the extent of
child ill health. The statistical functions analysed were cross-tabulations,
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correlations and regressions. Tables and graphs were used to display the
frequencies and the relationships.

The main correlation coefficient used in the tables and figures was the chi-
square. It was employed to evaluate the probability of an apparent difference
occurring by chance between the four groups of households in the low- and
high-income brackets in polluted and less polluted residential areas. The 
‘P-value’ shown in tables and figures is the only inferential function used in
the thesis; it is not presented as establishing causality but is the probability
of the particular difference occurring by chance (The P-value is shown only
when it was less than 0.05, that is, when the relationship was statistically
significant). Standard deviation is used in frequencies (Healey, 1990). The
statistical package used was SPSS/VAX. Simple descriptive and inferential
statistical analyses were carried out (Healey, 1990; Norusis, 1988, SPSS Inc.,
1989).

List of officials interviewed

• Ada Montalvo, Responsible for Casa María Volunteers Clinic, Southwest
Houston, July 1990

• Dr Aaron Mintz, Head of Paediatrics, Ben Taub County Hospital,
February 1992

• Dr Steven Klineberg, Department of Sociology, Rice University, Houston;
author of the first environmental survey in Houston, February 1992

• Dr Sulabaha Hardikar, City of Houson Health and Human Services
Department, February 1992.

• Dr Virginia Moyer, Community Health, Paediatrics, L.B. Johnson County
Hospital, February 1992; telephone interview

• Gene McMullen, Director, City of Houston Air Quality Control Bureau,
February 1992
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