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Preface

My interest in atmospheric government was kindled in 2003 when I came
across the British government’s Air Quality Archive. The Awr Quality Archive
is partly overseen by the Department for the Environment, Food and Rural
Affairs (Defra) and provides an online, real-time record of air pollution for
urban and rural Britain. Three things in particular struck me about this fas-
cinating fragment of cyberspace. First, was the very notion of an archive of
the air. Throughout much of modern history, archives, of many different
kinds, have provided key ordering devices for scientists and bureaucrats
intent on recording different aspects of the natural and social worlds. Yet
there was something incongruous about the notion of an air archive: juxta-
posing as it does the rigid ordering technologies of the modern world with
that most dynamic, fleeting and perpetually mobile of compounds. Was it an
attempt to order an unorderable? The second aspect of this air archive was
that it was based upon approximately four and half million readings of the
air every year. I subsequently discovered that this plethora of atmospheric
measurements was the product of thousands of sampling devices and sta-
tions that have been established throughout Britain since the early decades
of the twentieth century. This phenomenal level of air surveillance appeared
to me to mirror an interesting expression of what Michel Foucault has
described as analyrical responsibiliry. The untiring work that fed the archive
seemed to reflect an analytical responsibility towards atmospheric affairs on
the part of the British State. I was left wondering where this level of analyti-
cal responsibility had come from, and why it was seen as a duty of the State.
Third, and finally, my discovery of this atmospheric archive left me wonder-
ing what the implications of such an activity could be for my own and others’
atmospheric conduct. Until this point I had remained blissfully ignorant of
such an extensive record of air pollution, but now I found my transcendental
indifference towards daily fluctuations in air pollution levels shattered. I had
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the power to know the quality of the air I would be breathing in different
locations, and the precise composition of the chemical cocktails that it con-
tained. I felt compelled to consider how my own actions were contributing
to the mesmerising complexity of air pollution in Britain.

Soon after my discovery of this digital record of the air I began the slow,
but always fascinating, study of this governmental archive. I soon realised
that the tale behind this archive was a long one, stretching back over 150 years.
I also discovered that this was a story that involved the mixing of science and
government throughout a variety of geographical locations in Britain. The
research required to develop this story has taken me to the municipal records
of large urban corporations such as London, Birmingham and Glasgow; the
archives of a range of national government departments including the
Meteorological Office, Department of Scientific and Industrial Research;
the Department of the Environment; and the records of various scientific
laboratories. This research project also involved studying the personal records
of coal officers, nuisance inspectors, inventors, medical officers, doctors,
police officers and smoke abatement societies, who had all assiduously con-
tributed to the formation of a record of British air pollution.

Three intellectual traditions have consistently helped me to interpret the
varied and voluminous nature of available archival material on the relation-
ship between science, government and air pollution in Britain. First, the
writings of Michel Foucault on the history of government, and the relation-
ships between government and personal forms of conduct, have provided
a rich methodological and theoretical terrain for my work. Second, the col-
lective writings of scholars analysing different aspects of the sociology of
scientific knowledge (including Vladimir Jankovic, Bruno Latour and
Steven Shapin) have enabled me to understand better the connections
between the State and science. Third, and finally, I have been strongly influ-
enced by the work of contemporary geographers (including Stuart Elden,
Matthew Hannah and Simon Naylor) who have exposed the critical role
of space, as well as history, in shaping the construction of various forms of
socio-environmental knowledge. Collectively these interconnected intellec-
tual traditions have enabled me to understand how and why the production
of atmospheric knowledge occurs at the creative intersection between gov-
ernment, science and space.

The story that follows will, I think, be of interest to scholars working in
geography, the history of science, science and technology studies, the politi-
cal sciences, and Foucault studies. I also hope that this book will have rele-
vance for all those concerned with the political and scientific processes that
shape what we know about the changing contents of the atmosphere and
structure our varied relationships with the air.
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Chapter One

Introduction: Space, History
and the Governing of Air Pollution

On 700 Years of Air Government

It is the year 1307 in medieval London. Rumours are abound that one
denizen of the fledgling metropolis has been subjected to a gruesome penalty
for perpetrating the most novel of crimes. This unnamed individual, it was
claimed, had broken the recent Royal Proclamation banning the burning of
sea-coal in the city. The punishment meted out to this early atmospheric
felon, or so the tale goes, was torture, hanging and ultimate decapitation!!
While it seems unlikely that such a punishment was ever actually carried
out,? it was perhaps the nature of the crime, as much as the extreme form of
the purported penalty, which would have concerned the fourteenth-century
urban dweller. Before the Royal Proclamation of 1306 the idea that polluting
the air could be deemed a criminal offence was simply inconceivable. The
age of British atmospheric government had begun.

It is the year 2007 in post-industrial Britain. According to latest govern-
ment figures, over four million readings have been made of the British
atmosphere this year from a network of over 1500 government-sponsored
air pollution monitoring stations.’? This never-ending process of 24-hour air
surveillance has recorded the varying concentrations of a heady chemical
concoction of pollutants including ammonia, sulphur dioxide, trace metals,
oxides of nitrogen, organic micro pollutants, particulate matter and various
hydrocarbons inter alia. Only a small fraction of the incomprehensible
volume of atmospheric knowledge produced by the British government in
2007 will be used to support the prosecution of air polluters. None has been
utilised as a basis for summary execution!

This book explores the history of contemporary systems of air pollution
government in Britain. To this end it is, in part at least, interested in what has
been happening in British atmospheric government between 1307 and 2007.
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It is clear that this conveniently demarcated historical epoch has been char-
acterised by some profound changes in the ways that political authorities
organise the governance of air pollution. It is also evident that a detailed
study spanning such a long historical reach would be beyond the scope of a
single volume. Consequently, while broadly positioned within this 700-year
era, analysis is primarily concerned with the systems of air pollution govern-
ment that have emerged in Britain since 1843. The year 1843 is significant
in the history of British air pollution government for two primary reasons.
First, it was in this year that the Parliamentary Select Committee on Smoke
Prevention was established in order to discuss the ensuing problems of atmos-
pheric pollution in industrial Britain.? Second, and as part of the operation
of this Committee, 1843 witnessed the first systematic attempt made by the
British government to forge close working relations with scientists in the
crusade against the contamination of the air. More will be said of the 1843
Select Committee in Chapter Two, but at this point it is important to see this
Committee as a crucial historical moment in the emergence of the
knowledge-intensive and scientifically grounded systems of air pollution
government that are now commonplace in Britain. It was the beginning of
what this volume refers to as a system of atmospheric government with science.

The notion of atmospheric pollution is a complex and ever-changing
category of analysis that has, at different times, incorporated germs, disease,
dust, pollen, grit, smoke, fog, soot, sulphur dioxide, lead, radioactive mate-
rials, pesticides, chlorofluorocarbons, carbon dioxide and other visible and
invisible substances (see DuPuis, 2004: 1-11). As Thorsheim observes,
however, the processes that transform these various substances into pollu-
tion occur at the complex intersection between culture and nature (2006:
155; see also Douglas, 1966). Atmospheric pollution involves more than
anthropogenic or environmentally produced contaminates simply entering
the air. In order to become pollution, contaminates have to work with the
pressure dynamics, weather patterns, thermodynamic systems and chemi-
cal exchange functions of the atmosphere, and produce culturally, biologi-
cally and politically unacceptable/intolerable air conditions. It is for these
reasons that analysis will engage with the activities of meteorologists, clima-
tologists, ecologists, chemists, medical experts, civic activists and policy-
makers who collectively constitute the hybrid science that frames air
pollution government in Britain.

Unpacking the Politics of Air Pollution Science
and Government

In many ways concern over the axis between atmospheric knowledge and
systems of air government has never seemed more important. As I wrote
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this book global media coverage of the quality of one city’s air, and the
systems of atmospheric government that are being deployed to combat
associated forms of air pollution, have become almost obsessive. In August
2008 Beijing hosted the 29th Olympic Games, but alongside debates around
human rights it is miniscule airborne particles (or particulate matter) that
caught all of the headlines. These tiny particles were an object of concern
for a phalanx of scientists and bureaucrats incorporating the International
Olympic Committee, the Chinese government, the World Health Organi-
zation, the Beijing Municipal Environmental Protection Bureau and even
the World Bank. Beyond the atmospheric hysteria that engulfed Beijing,
there are three fundamental issues associated with the city’s air quality
debate that have direct relevance for the objectives of this volume. First,
how and where is the quality of the air measured? Second, on what basis are
standards for socially and ecological permissible levels of air pollution
determined? Third, how can persistent forms of air pollution be effectively
governed? The first question, concerning the scientific practices and loca-
tions of air pollution monitoring, was of particular significance in Beijing.
In the build-up to the Olympic Games the regular air pollution readings
taken by the Beijing Municipal Environmental Protection Bureau were
joined by a host of other formal and informal monitoring devices operated
by media outlets, international organisations and concerned athletes.” With
so many different measurement devices, operating in so many different
locations, and at various times of day, it was little surprise that there was so
much uncertainty concerning the actual levels of air pollution in the city.
In terms of setting permissible thresholds for pollution, the World Health
Organisation recommended that levels of atmospheric particulates should
not exceed 50 micrograms/cubic metre (World Health Organization, 2005).°
Estimates of particulate air pollution in Beijing, made in the months before
the Games, suggested that levels were in excess of 130 micrograms/cubic
metre.” While providing useful governmental targets for air pollution abate-
ment, as we move through this volume we will see that such thresholds of
permissible atmospheric pollution are not always reliable predictors of the
potential health (or environmental impacts) of pollution, and are them-
selves subject to much scientific deliberation. Perhaps the most significant
implication of the events in Beijing for this study is the style of governmen-
tal intervention that has emerged in response to the identification of harm-
ful air pollution levels. In answer to the air pollution problems of the city the
Chinese government took the rather unusual step of closing down polluting
factories and plants and, in the event of particularly severe air pollution
incidents, removing up to 90% of the traffic from Beijing’s roads (see
Bristow, 2008).

There are important parallels between the science and government of air
pollution in Beijing and the current situation in Britain. While it is important
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to acknowledge that the levels of air pollution in Britain, and the associated
threats posed to the environmental health of its citizens, are not as severe as
the current situation in Beijing, air pollution remains a significant govern-
mental issue. Severe air pollution events such as the London smog of 1991
(when nitrogen dioxide concentrations reached their highest recorded levels
in Britain) were associated with a 10% increase in the death rate in and
around the metropolis (Brown, 1994). A recent report by the Royal
Commission on Environmental Pollution estimates that air pollution is, on
average, responsible for 24,000 premature deaths in Britain each year, and
claimed that the British State had been unsuccessful in addressing increas-
ing levels of chemical pollutants in the atmosphere (Royal Commission on
Environmental Pollution, 2007: 35-40).8 The report also revealed that in
2005 the costs of air pollution to the British economy (in relation to the
provision of medical care and lost working hours) were in excess of £9.1
billion (ibid.: 35).° As with the situation in China, there remains significant
debate in Britain concerning what permissible levels of pollution are, how
air pollution should be measured, and the role the government should take
on issues of atmospheric pollution. Despite these parallels, however, a clear
distinction does exist between the control and monitoring of air pollution in
Britain and China: namely the styles of government deployed to address
socioeconomic relations with the atmosphere. While China has been able to
deploy relatively authoritarian systems of air pollution control in the short
term, Britain has witnessed the emergence of very different strategies of air
government that reflect a more liberal political tradition. The particular sys-
tems of atmospheric government deployed within liberal (and neo-liberal)
societies, and the specific mixing of air and social power they involve,
constitute a key object of enquiry within this volume.

Conceptual Parameters: Spatial Histories and Atmospheric
Geographies

The development of an historical perspective on the government of air pol-
lution in Britain is important because it helps to reveal the contingent polit-
ical decisions and scientific struggles that have contributed to the
establishment of a contemporary apparatus of atmospheric knowledge gath-
ering. History, in this context, helps to assert that what we know about air
pollution, and the ways in which atmosphere are governed, are not inevita-
ble parts of closed systems of air science and government, but are legitimate
objects of political contestation and potential transformation. Yet the his-
torical perspective developed through this volume does not only seek to
position air pollution government in relation to the ways it has changed and
evolved through time, but also explores the material conditions under which
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it has even been possible to conceive of knowing and governing something
as large and complex as the atmosphere. In this context, this volume presents
a spatial history of air pollution government (see Elden, 2001; Rose, 2007).
The notion of spatial history is utilised to reveal that not only have the axes
connecting British atmospheric knowledge and government changed over
time, but that geography has played a crucial role in the constitution of air
government and in shaping the production of atmospheric knowledge. This
is an account of history within which space is neither ‘static’, nor merely a
‘cross-section through time’: it is rather a ‘[s]phere in which distinct stories
coexist, meet up, affect each other, come into conflict or cooperate’ (Massey,
1999: 274). Two conceptual frameworks support the spatial history devel-
oped in this volume. The first is the history of governmental reason (or
governmentality) developed by the French philosopher Michel Foucault (see
2007 [2004]; see also Dean, 1999). Foucault’s governmental histories are
important because they focus explicitly on the connections between knowl-
edge and power within liberal societies, while revealing the historical
specificities of governmental modes of rationality. The second conceptual
framework that informs this project is a programme of research that is
known collectively as the Sociology of Scientific Knowledge (see Shapin, 1995).
This broad body of scholarship incorporates work within the history of
science and science and technology studies, and collectively draws attention
to the conditions under which scientific knowledge is produced and the
processes in and through which such knowledge forms circulate. While
more will be said of the connections and tension between these two intel-
lectual traditions in Chapter 2, I contend that both provide crucial contexts
for the development of an integrated spatial history of air science and
government pursued within this volume.

While focusing specifically on the spatial and historical dynamics of air
pollution government in Britain, this volume is also indebted to a much
broader intellectual re-engagement with atmospheric questions within the
discipline of geography. The commitment of the geographical discipline to
the development of holistic scientific perspectives on the earth’s environ-
mental systems has meant it has had a long dedication to the study of the
atmosphere as a complex socio-environmental system. It is in this context
that geography has long provided a supportive home to climatologists,
meteorologists and atmospheric scientists of various kinds. In recent years,
however, there has been a distinct increase in work by so-called ‘human
geographers’ addressing various aspects of atmospheric study. These new
atmospheric pioneers are utilising the perspectives provided by anthropol-
ogy, economics, the social sciences and history in order to develop new
analytical perspectives on the air. Recent work by geographers has conse-
quently explored the economic commodification of the atmosphere
(Randalls & Thorne, 2007); the historical geographies of meteorological
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knowledge production (Naylor, 2006); the associations between art and the
representation of air pollution (Thornes, forthcoming); and the complex
relationships that exist between the climate and human history (Endfield,
2007, 2008). Crucially, and in keeping within the intentions of this volume,
the development of these new atmospheric geographies has not been based
upon an antagonistic relationship with the physical sciences of the atmos-
phere (or the establishment of an aerial front, if you like, in the science
wars), but on creative dialogues and new research partnerships between
human and physical geographers.!® Through a consideration of the spatial
governance of air pollution, this volume hopes to contribute to this syn-
thetic science of atmospheric study: a scientific project that embodies the
integrative ethos of the geographical discipline as a whole (see Massey,
1999).

Timeframes and Conceptual Enclosures: On the Structure
of the Book

Although the issues of air pollution government, science and knowledge
production weave their way throughout the different chapters of this volume,
the book has been structured in order to facilitate detailed considerations of
both different historical time periods and key conceptual questions. The
organisation of this book has thus been deliberately designed in order to
make the volume both comprehensive (in terms of the preservation of an
historical narrative on modern systems of air pollution government in
Britain) and comprehensible (in relation to the ways in which individual
chapters conceptually interpret key themes in the history of British air gov-
ernment). What results is a series of chapters that simultaneously contribute
to an overall historical infrastructure — revealing the development of air pol-
lution science and government — while also facilitating a more detailed con-
ceptual analysis of the key issues that have characterised modern atmospheric
government in one State. It is in this context that the empirical chapters of
this volume constitute interlocking, but not sequential, histories of air pol-
lution government and science. To a certain extent the way in which any
book is divided is an arbitrary exercise of ordering on behalf of the author.
However, in order to be consistent with the historical methodology
I establish within this volume, I have attempted to ensure that, while differ-
ent chapters facilitate certain forms of conceptual focus and analysis, they
reflect evolving historical processes of atmospheric government as opposed
to an adaptation of history to suit preconceived theoretical concerns.
Chapter Two begins the historical narrative that structures this whole
volume by reflecting on the 1843 Parliamentary Select Committee on
Smoke Prevention. The majority of this chapter is, however, devoted to
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charting the key conceptual concerns of this volume. It outlines the key
conceptual and methodological contours of Michel Foucault’s history of
government and work within the sociology of scientific knowledge, while
explaining the value of combining the insights of these two intellectual
traditions within the study of air pollution science and government. Chapter
Three constitutes the first main empirical chapter of this volume. It explores
the origins of modern forms of air pollution government within various
urban nuisance prevention and sanitary authorities and focuses on the par-
ticular challenges facing the creation of an optical regime of air science and
government. Chapter Four moves on to consider the role of clean air exhibi-
tions and associated educational initiatives in enabling emerging systems of
scientific knowledge concerning the production and extent of air pollution
to become referential contexts for personal systems of atmospheric reform and
self-government. In the wake of the first International Smoke Abatement
Conference, which was held in London in 1912, Chapter Five considers a
series of attempts that were made to form the first instrument-based studies
of British air pollution. Focusing on the innovative work of key scientists,
such as John Switzer Owens and Sir Napier Shaw, and the Committee for
the Investigation of Atmospheric Pollution, this chapter analyses the role of
technological devices in the constitution of networks of government and
scientific networks, and the impacts of the demands for governmental
knowledge on the design and implementation of instrumental sciences of
air pollution.

Building on the account of early, but highly fragmented, networks of air
monitoring instruments, Chapter Six describes the process in and through
which a national system of air surveillance was gradually instituted in
Britain. Focusing on the development and implementation of the National
Air Pollution Survey (that ran from 1961to 1971) this chapter considers the
role of spatial calibration in ordering the study and government of the
atmosphere. Chapter Seven describes how the emergence of automated and
digital systems of air pollution monitoring transformed atmospheric knowl-
edge production and government during the 1970s and 1980s in Britain.
Drawing on notions of telemetric territoriality and digital beings, this chap-
ter explores the impacts of real-time and online atmospheric knowledge
systems, and associate simulations of air pollution, on contemporary prac-
tices of atmospheric government. In Chapter Eight attention is given to the
impacts that new systems of environmental thought and ecological science
have had upon the constitution of British air pollution government. Critically
questioning the extent to which air pollution government has moved from a
concern with human health to an ecological rationality of atmospheric gov-
ernment, it outlines the application of ecologically inspired techniques of
pollution analysis throughout different locations in Britain. The concluding
chapter provides a review of the key analytical themes that run through the
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constituent chapters of this volume. In addition to reflecting on key themes,
however, Chapter Nine also considers the lessons that a spatial history of air
pollution government with science in Britain can provide for the systems of
air government that are emerging in response to contemporary forms of
climate change and associated atmospheric threats.

In his foreword to the National Smoke Abatement Society’s Smoke
Abatement Exhibition Handbook and Guide of 1936, the then British Minister
for Health, Sir Kingsley Wood MP reflected,

Provision is being made more and more to secure pure water, pure milk, and
pure food. But every day we breathe a quantity of air much greater in weight
than the quantity of food and drink which we consume (National Smoke
Abatement Society, 1936: 1).

It is clear that there is no more important, immediate or ongoing chal-
lenge to the efficacy of government than the ability to know and regulate the
constituents of the air we breathe. The remainder of this volume explores
the spatial narratives and entangled scientific endeavours that constitute
one State’s quest to address this challenge.



Chapter Two

Historical Geographies of Science and
Government: Exploring the Apparatus
of Atmospheric Knowledge Acquisition

‘Men of Science’ and the Genesis of British Atmospheric
Government

In 1843 the Reverend J.E.N. Molesworth, Vicar of Rochdale and Chair of
the Manchester Association for the Prevention of Smoke, submitted a petition to
Parliament in which he called for a governmental enquiry into the smoke
pollution issue (see Ashby & Anderson, 1981: 7). Molesworth’s advocacy of
smoke abatement, at both a national and municipal level, was marked by a
dual belief system. At one level, his commitment to the cause of air pollution
control was a moral crusade of social care that was clearly conditioned by
his religious beliefs (Mosley, 2001: 119). It was, however, also based upon a
firm commitment to the crucial role that ‘men of science’ would play in
solving the smoke problem.! Molesworth’s petition led to the formation,
later that year, of a Parliamentary Select Commuittee on Smoke Prevention with
W.A. Mackinnon MP (Molesworth’s brother-in-law) as Chair.? Although
the 1843 Select Committee was neither the first, nor the last, Parliamentary
committee to be convened to discuss matters of air pollution, it is significant
for two reasons. First, this Committee reflects the culmination of a long and
arduous Parliamentary struggle to establish air pollution as a legitimate area
of governmental responsibility.> Second, as the Report of the Select Committee
indicates, it sought to unite government officials and men of science in its
quest for cleaner air,

In their endeavours to investigate the subject, Your Committee have deemed
it expedient to call before them a variety of persons. They have received the
evidence of the most eminent men in the science of Chemistry, of Practical
Engineers of high reputation, of leading Master Manufacturers and Proprietors
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of Steam-engines, and of ingenious persons who have devised means and
taken out Patents for the Prevention of Smoke.*

While the presence of scientific experts on a government committee may
appear routine in the context of contemporary relationships between British
government and science, it is important to point out the unusual nature of
this union of the State and science. While the State had supported a limited
number of, so-called, scientific institutions for some time (notably the Royal
Observatory at Greenwich, since 1675, and the Geological Survey) prior to
the nineteenth century, Rose and Rose describe a ‘continuous governmental
indifference to science’ in Britain (1971: 17-21). In addition to the per-
ceived threat of science to governmental power, this indifference was based
upon uncertainty concerning the political and economic value of science.
Furthermore, scientists of eighteenth- and early-nineteenth-century Britain
struggled to gain recognised professional accreditation and a foothold in the
university system (ibid.). It is against this backdrop that the Parliamentary
turn to science in the fight against air pollution was so significant.

It is not that the 1843 Parliamentary Select Committee marked the begin-
ning of British governmental concern or action towards matters of air pol-
lution. Following the issuing of the Royal Proclamation banning the burning
of sea-coal in 1306 (and the subsequent sovereign actions of King Richard
IIT and HenryV to control air pollution) a series of local initiatives emerged
in Britain to regulate the quality of the air. Concerns over the localised
odours and smells that were generated from tanneries, brewers, butchers
and poor drainage and sanitation systems (what Mieck (1990) collectively
refers to as incidences of pollution artisanale) were addressed and resolved
through the courts leet systems (see Brimblecombe, 2004: 16). Established
through Royal Franchise, courts leet were responsible for prosecuting small
offences in locally designated territories.” Beyond such local legalistic
systems of air government there was little resembling the development of a
comprehensive governmental strategy for air pollution government before
the nineteenth century. Perhaps the nearest Britain came to a national
system or air pollution government in the pre-industrial era occurred in the
wake of the publication of John Evelyn’s 1661 Fumifugium; or the inconven-
tence of the aer and smoak of London dissipated.® Evelyn’s famous account of
air pollution infesting the Royal Palace of Whitehall, and in so doing threat-
ening the health of the monarch and disrupting a crucial seat of government,
is a powerful metaphor for the political entanglements between air pollution
and the British State that occupies this volume.” It was Evelyn’s com-
prehensive vision for tackling the problems of air pollution, and improving
the qualities of the metropolis’ air, that won him favour with King Charles
II and led to him being invited to submit a Bill addressing the air pollution
in London to Parliament (Brimblecombe, 1987: 50).® For reasons that
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remain unclear, Evelyn’s Bill never passed through Parliament and even
after the Great Fire of London his plans for urban reform were not imple-
mented.® Nevertheless, Evelyn’s call for comprehensive government action
on air pollution was clearly a precursor to the expanding role of the British
State in atmospheric relations in the coming centuries. Consequently the
1843 Parliamentary Select Committee represents just one moment within
emerging governmental strategies towards air pollution.

Among the eminent men and ingenious persons who gave evidence before
the 1843 Committee was Michael Faraday, the British scientist made
famous for his discovery of electromagnetic induction.!® It is significant that
Faraday already had links with British government officials, working as he
did out of the laboratory of the Royal Institute (the only State-sponsored
laboratory in existence at the time) (Rose & Rose, 1971: 17-21). Faraday’s
deposition before the Committee is indicative of the importance placed by
the group on forging stronger links between science and government in the
quest for cleaner air. While strongly in favour of the application of government
intervention in atmospheric affairs, Faraday cautioned that, ‘[m]y impres-
sion is that, in the present state of things it would be tyrannical to determine
that that must be done which at present we do not know can be done.’!!
If government invention within air pollution was to proceed, it appeared
that science would have to play a leading role in constructing the systems of
knowledge upon which efficacious government action would be based.

In hearing key evidence from 22 prominent scientists and engineers, con-
cerning various aspects of air pollution, the Committee established a strong
dialogue between the British State and scientific communities on matters of
atmospheric pollution. This dialogue continued with the appointment of
two scientific advisors to government on matters of smoke pollution. The
two experts in question were Sir Henry Thomas De la Beche (Director of
the Geological Society and a great advocate of State support for science)
and Dr Lyon Playfair (Professor of Chemistry at the Royal Manchester
Institute and later Chemist to the Geological Survey) (see Ashby &
Anderson, 1991: 11). The choice of Playfair to act as scientific advisor to
the British government is particularly significant given that he was instru-
mental in making the Royal Manchester Institute one of the leading centres
for studying the analytical chemistry of air pollution in the nineteenth
century.'? In 1846, under instructions from the Earl of Lincoln, De la Beche
and Playfair produced a report of their studies, The Means of obviating the
Ewils arising from the SMOKE occasioned by Factories and other Works situated
in large Towns.*> In this report De la Beche and Playfair came to the conclu-
sion that while the technologies and techniques existed to effectively abate
smoke, the smoke problem persisted because of a lack of effective scientific
support for the implementation of local laws and prohibitions.!* A significant
amount of their report was thus dedicated to the problems of scientifically
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observing and classifying atmospheric effluvia and to the early attempts
made by police authorities to provide observational registers of air pollution
(for more on this theme see Chapter Three).!> According to De la Beche
and Playfair, if air pollution was going to be effectively governed the input
of scientists would be needed in order to provide the indisputable data upon
which legal prosecutions could be pursued.

The 1843 Select Committee and the De la Beche and Playfair report did
not result in immediate or comprehensive legislative action on air pollution
being taken in Britain (it was not until the 1848 Public Health Act that we
see the formation of a national legislative clause on smoke pollution, while
the first Alkali Act was not passed until 1863). What this period did, how-
ever, represent was an enmeshing of science and the State within the tentative
construction of the atmosphere as an object of rational governmental reflec-
tion and action. In deploying the term government here I am not simply
utilising it as a convenient synonym for the State. According to Foucault
there is an irreducible specificity to the notion of government as a form of
power that sets it apart from notions of sovereignty, discipline and political
bureaucracy (2007 [2004]: 245). I thus understand government to refer to
a form of political power and practice that started to emerge during the
seventeenth and eighteenth centuries and combined an ethics of wise care
(pastoralism) with an apparatus of knowledge production (science) that was
capable of guiding this new supervisory ethos of power (ibid.: 95). Crucially,
I want to argue that while systems of government had been evident in other
socioeconomic fields long before, it was not until the 1840s that the atmos-
phere started to be conceived of, and acted upon, as an object of govern-
ment. The coming together at this time of Parliament and science in the
tentative coordination of air power and knowledge production thus marks
an important juncture within which it is crucial to position and interpret
our contemporary systems of atmospheric knowledge. No longer was the
battle for cleaner air connected to the whim of the Sovereign, or the bour-
geois interests of urban elites, it became part of a broader system of govern-
ment that took as its target the British population, and as its motive the
crucial role of the air within the operation of a modern political economy.

If contemporary understandings of, and behaviours towards, British air
pollution have been structured by an enmeshing of government and science,
it is crucial to consider available conceptual methodologies that can guide
interpretations of this complex historical relationship. It is in this context
that this chapter leaves the historical narrative that has been briefly com-
menced here, and will be rejoined in Chapter Three, in order to outline the
interpretive and methodological frameworks within which this book is set.
The process begins by exploring Michel Foucault’s celebrated work on the
history of governmental power and reason. While famously distilled in his
1978 lecture series at the Collége de France, Security, Territory, Population,
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Foucault’s interest in governmental forms of power can also be discerned
within interrelated lectures and writings (see Foucault, 1998 [1976], 2004
[1997], 2007 [2004], 2008 [2004]). Foucault’s analysis of the history of
governmental reason and practice is important for this volume on two
counts. First it provides one of the most comprehensive accounts of the
nature, form and modes of operation associated with liberal forms of gov-
ernmental power. Foucault’s governmental oeuvre thus indicates how it
might be possible to discern the role of governmental power and reason
within modern atmospheric study, while positioning atmospheric govern-
ment in the context of the broader orchestration of power and knowledge
associated with the modern State. Second, and beyond its role as an onto-
logical test-bed, Foucault’s analysis of the history of government also reveals
a methodology of power study upon which this book’s more specific analy-
sis of atmospheric government is, in part, based. The second section of this
chapter introduces and explores key writings in the history of science and
science and technology studies (collectively referred to as the sociology of
scientific knowledge, or SSK). This chapter does not engage with science
studies simply because a history of atmospheric government appears to
require an equivalent account of the sciences of the aerosphere. After all, in
both his account of the history of government, and early archaeologies of
scientific reason, Foucault himself shows a keen awareness of the impor-
tance of placing science within the context of both history and power.
Science studies do, however, stress the importance of attentiveness to the
role of scientific practices and technological things within the development
of science, which while implied in Foucault’s later historical methods, are
often strangely absent from his own analyses.

Atmospheric Governmentalities and Scientific Power: Tracing
the Knowledge Effects of Government with Science

Science, government and Foucault’s apology

OnWednesday 8 February 1978 a flu-ridden Michel Foucault arrived at the
College de France to deliver the fifth lecture in his courses on themes of
Securiry, Territory, Population (see Foucault, 2007 [2004]). Having first apol-
ogised for being ‘more muddled than usual’ (on condition of his flu),
Foucault spent the opening moments of his lecture trying to correct an
apparent error that was evident in his previous week’s lecture. In his famous
‘governmentality’ lecture of 1 February Foucault described a transition that
was evident in eighteenth-century Europe from sovereign systems of power
to governmental regimes as ‘the transition from an art of government to
political science’ (ibid.: 106).Yet on 8 February Foucault describes his use



14 STATE, SCIENCE AND THE SKIES

of the term science as ‘[a] thoroughly bad and disastrous word’ (ibid.: 116).
Although Foucault rejected the notion of a science of government — prefer-
ring instead the notion of political competence in the acts of governing — the
idea that modern systems of government are characterised by a scientific
ethos of knowledge production and rational decision making remains a
popular mode of characterisation (ibid.: 116).!° In invoking the idea of a
science of government, however, Foucault was not intimating the formation
of a scientific epistemology within the State, but describing the spread of a
style of economic government that had been popularised by the French
school of Physiocrats (such as Francois Quesnay) in the seventeenth and
eighteenth centuries.!” According to Foucault, the Physiocratic position
supported the establishment of a science of government to the extent that it
sought the careful calibration of knowledge concerning land, wealth and
population (see Charbit, 2002: 860). Yet, the scientific credentials of the
Physiocrats were undermined by their unscientific doctrines that suggested
the inherent value of agricultural production over industry and rural life
over metropolitan living (hence Foucault’s apology) (ibid.: 855-6).
According to Foucault, such unsupported (and largely unsupportable)
views exposed an unscientific, ideological core to the Physiocrats’ supposedly
scientific programme.

The question that I want to consider in this chapter is whether it is pos-
sible to reframe Foucault’s invocation of a science of government in such a
way that it enables us to consider the role of scientific practices and ration-
alities within the histories of government that Foucault charts. In many
ways Foucault’s apology for his reference to science seems more to reflect
the misgivings that he had about the scientific status of the Physiocratic
ideologies of government than an abandonment of science as a context for
government formation and reformulation.!® So what if modern forms of
government are not only enthused with an ethos of scientific legitimacy, but
are, in part at least, predicted upon scientific methods of knowledge pro-
duction and analysis? If science is understood less as a series of specialist
disciplines (chemistry, biology, physics) and more as a theory of rules of
method (or methodology),'® it becomes possible to conceive not so much of
a science of government, but of a government with science. The notion of govern-
ment with science has certain advantages over the idea of a science of
government. First, it makes a clear distinction between sciences that claim
to understand and justify certain forms of governmental action (i.e. political
sciences), and the use of scientific methods within the practices of the State.
Secondly, and perhaps most importantly, government with science neatly
avoids the implication that government can in anyway act as a science.
There are many reasons why government can never achieve the status of
science. The broad and integrative nature of government means that it can
never achieve (or indeed seeks) the kinds of disciplinary expertise associated
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with sciences (even with the formation of specialist institutional bureaucratic
divisions of labour). At the same time the nature of the things that have to
be governed within modern society are not always amenable to direct scien-
tific modes of analysis. Thirdly, the political nature of liberal government
means that while governments may justify their actions through discourses
of scientific knowledge production, such claims tend to be undermined by
the ideologies that ultimately inform the governmental programmes that
emerge from such knowledge systems. While enabling us to move beyond
the idea of a science of government, the notion of government with science
does emphasise the complex skein that connects the processes of govern-
ment and the actions of science. Much has already been written on the
politics of science and the relationship between State institutions and scien-
tific research (see for example Latour, 1993: 15-29, 2007b; Shapin &
Schaffer, 1985). It is, however, important to state that the notion of govern-
ment with science is used here to refer to something more specific than the
general mixing of politics and scientific objectivity, the State sponsorship of
science, and the governmental organization of experiments. It is about the
construction of a scientific apparatus of and for government. This volume is
dedicated to exploring the knowledge effects of this scientific apparatus of
government; knowledge effects that have been formed between the method-
ologies of science and reasons for government.

While much of this volume will be dedicated to exploring the popularisa-
tion of scientific methods as the basis for governmental knowledge produc-
tion, it is also important to recognise the epistemological processes that
have given rise to a government with science. While not discussed in relation
to his reflections on the science of government, in lecture 9 of his 1978 lec-
ture series Foucault reveals the historical context within which the birth of
governmental power is connected to the rise of modern scientific techniques
and epistemologies (Foucault, 2007 [2004]: 227-53). Foucault charts the
emergence of governmental forms of reason in the early modern period in
relation to a broad set of processes. The first compilation of processes
Foucault discusses concerns the religious upheavals associated with the
Reformation. According to Foucault, the anti-Catholic counter-conducts
associated with the Reformation not only undermined the power of the
Holy See, but also brought into question the religious epistemologies asso-
ciated with the sovereign State (ibid.: 227-236). The Reformation con-
firmed that there could be alternative theories of how (divine) knowledge
could be discerned: a realization that threatened Church and State alike.
The second, and most important in the context of this chapter, collection of
processes that Foucault connects with the rise of governmental reason are
the huge upheavals in epistemology associated with the scientific revolution.
According to Foucault, the key impact of the scientific revolution on State
power was the formation of a ‘great duality’ between the sovereign and
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nature (or the de-govermentalisation of the cosmos) (ibid.: 236, 239). While
nature had historically been invoked as the justification for sovereign power
(i.e. the natural order of things), the rise of classical science saw the control
over the discourses of nature move from the Leviathan and into the labora-
tory.?’ Not only did the rise of classical science undermine the epistemo-
logical claim of the sovereign to various modes of justification though nature,
it also gave rise to what Latour has described as the ‘multiplication of private
spaces where the transcendental origin of facts is proclaimed’ (1993: 22).
It is the multiplication of these new epistemic spaces of science (including
the laboratory, museum and university) that has provided the context within
which many have charted the strong divisions that have emerged between
the representational realms of politics (society) and science (nature).

Within Foucault’s history of governmental reason the rise of science is
not only used to describe the demarcation of separate loci of power around
the State and science. According to Foucault, the Reformation and scien-
tific revolution resulted in a political system in Europe that was shorn of
both God and nature as sources of legitimacy. But it is precisely within the
context of this crisis of political rationality that Foucault discerns the emer-
gence of a new form of governmental power, based less on transcendental
ideology and more on the reign of reason (Foucault, 2007 [2004]: 237).
While more will be said on this new governmentality in the section that fol-
lows, at this point it is important to emphasise that the new reasons for
government that Foucault identifies in seventeenth- and eighteenth-century
Europe were based upon systems of collective care and public responsibility.
Foucault describes this changing sense of governmental rationality in the
following terms,

[tlhe emergence of the specificity of the level and form of government is
expressed by the new problematization of what was called the res publica, the
public domain or state (la chose publique). The sovereign is required to do more
than purely or simply exercise his sovereignty, and in doing more than exercise
his sovereignty he is called upon for something other than God’s action in
relation to nature, the pastor’s in relation to his flock, the father’s in relation
to his children, the shepherd’s in relation to his sheep [...] This is government
(ibid.: 236-7).

It is in relationship to the legitimacy of government as a modality of gener-
alised fatherly care, or pastoralism, that States would start to construct a
new knowledge-gathering apparatus that could begin to rationally compre-
hend the entirety of existence they were now to take responsibility for. This
new regime of rational care for its people increasingly meant that ‘men of
politics’ conceived of science not so much as an illegitimate threat to authen-
tic political power, but as the technological basis for a new epistemology
and methodology of government. It appears that the post-organic, atomised
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view of the cosmos — developed as part of the scientific revolution — suggested
a new way of itemising, calculating and controlling political spaces of vari-
ous kinds (see Merchant, 1983: 206-15).

Despite Foucault’s apology, it is important to note that he explicitly rec-
ognises this historical skein of government and science. In his lecture of 8
March 1978, and quoting Chemnitz, he states,

Certainly raison d’Erar has always existed, if by which we understand the
mechanism by which states can function, but an absolutely new intellectual
instrument was needed to detect and analyze it, just as we had to wait for the
appearance of certain instruments and telescopes so we could see stars that
existed but had never been seen. ‘With their telescopes,” says Chemnitz,
‘modern mathematicians have discovered new stars in the firmament and
spots on the sun. With their telescopes, the new politiques have discovered what
the ancients did not know, or which they carefully hid from us’ (Foucault,
2007 [2004]: 241).*

Chemnitz’ wonderfully evocative notion of the zelescopes of the politiques
echoes the idea of government with science I have been attempting to out-
line in this section. The image of the zelescopes of the politiques is a metaphor
for the ways in which new systems of governmentality were predicated upon
the very scientific ideas and methods that initially undermined the legiti-
macy of sovereign State systems.

It is, perhaps, most appropriate to conceive of government with science
as an illegitimate offspring of a State system that is no longer in control of
the epistemologies of nature. But it is important to reflect upon two further
conceptual aspects of the notion of government with science before we
move on. In invoking the idea of a government with science it is important
to avoid the tendency to assume that there is an homogeneous entity termed
‘science’ which can be neatly colonised by State authorities. At a practical
level, Hacking reminds us that what we routinely refer to as science is actu-
ally a collection of disparate practices that include abstract mathematical
induction, puzzle solving, experimental discoveries and clarifications, tech-
nological design and advancement, and the development of systems of
refined measurement (2005 [1983]: 7-9). Beyond the practices of science,
there has been a long historical debate concerning what constitutes legiti-
mate scientific methodologies (ibid.; Popper, 2002 [1950]).2? In the context
of the various practices and methods deployed by scientists, it is crucial to
establish the key features of the science we might expect to be implicated
within a government with science. While, at one level, this volume does con-
sider the role of State institutions within the support for specific forms of
atmospheric experiment, and acknowledges the role of scientific discovery
in reshaping governmental rationality towards air politics, government with
science is best conceived of in relation to the seemingly mundane deployment
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of scientific techniques and technologies within the refined measurement of
objects of governmental concern. In using the term techniques of science,
however, I am not merely referring to the actual tools and procedures
involved in the collection of empirical data. Government with science is
about a style of government that deploys the tools of science, but also applies
scientific systems of knowledge classification, comparative ordering and
compilation. While routinely overlooked, in this volume I argue that tech-
niques and technologies of measurement have been pivotal to the emergence
and changing historical dynamics of governmental power. They have, to use
more dramatic terminology, offered the practical basis for the historical
shift from the transcendental State of God and nature, to the empirical
State of government.?

The second and related clarification of the term government with science
I wish to make pertains to its use as an historical marker. There is an implicit
danger in deploying terms such as government with science that they can be
seen and used as devices of historical demarcation around which beliefs in
pre-scientific government can be formed and consolidated. But the term
government with science is neither meant to suggest that forms of govern-
ment have ever been completely isolated from scientific reason, or that in
the modern world the rationalities of government are driven by scientific
methods alone. It is clear that pseudo-scientific principles, from the pre-
enlightenment period, informed government ideologies and practices for a
considerable length of time. It is also apparent that many modern states
have adopted anti-scientific** postures to support their ideological stances, or
manipulated scientific procedures as a basis for constructing the historical
absolutisms upon which authoritarianism thrives.? It is against this histori-
cal record that government with science is not deployed as a mechanism of
temporal demarcation, but as an indicator of historical tendency: an his-
torical tendency for objects of government to be increasingly identified and
constructed through the evolving methods of empirical science.

Histories of government and Foucault’s ‘little
experiment’

In this section I want to move beyond Foucault’s discussions of science to
focus more explicitly on his motives and methods when studying govern-
mental history. Many critical reviews of Foucault’s analyses of governmen-
tal power and history already exist (see for example Burchell, Gordon &
Miller, 1991; Dean, 1999; Elden, 2007; Hannah, 2000; Legg, 2007: 1-28;
Rose, 1999a: 15-60). In this context, I do not wish to repeat the now rela-
tively familiar genealogy (or more often rigid archaeology) of Foucault’s
governmental ideas. Instead I propose to do two things: (i) to explore
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Foucault’s histories of government in specific relation to their relevance to
the history of atmospheric power and knowledge; and (ii) to consider a
latent paradox in Foucault’s governmental histories pertaining to his com-
mitment to the study of the pracrices of government, but his tendency to
excavate governmental reason. I argue that this relationship between the
study of governmental practices and reason has important implications for
how we begin to conceive of the study of government with science in the
shadow of Foucault’s oeuvre.

The fulcrum of many accounts of Foucault’s analysis of governmental
power is his concept of governmentality. While time is spent in this section
explaining and unpacking the notion of governmentality, I want to argue that
if taken in isolation this concept does not reveal the full intention of Foucault
history. In lecture 4 of his 1978 lecture series Foucault does assert his desire
to construct a ‘history of “governmentality”’, yet at the very end of his course
Foucault offers an interesting reinterpretation of his own reasoning,

All I wanted to do this year was a little experiment of method in order to show
how starting from the relatively local and microscopic analysis of those typical
forms of power of the pastorate it is possible, without paradox or contradic-
tion, to return to the general problems of the state, on the condition that we
[do not make] the state [into] a transcendent reality whose history could be
undertaken on the basis of itself (Foucault, 2007 [2004]: 358).2¢

I want to argue that if taken as ‘a little experiment of method’, Foucault’s
governmental histories are not only suggestive of an ontological condition
of power (governmentality), within which atmospheric histories could be
set, but also of a methodological framework through which the study of
atmospheric government could usefully be conducted.

At the commencement of his 1979 lecture series (The Birth of Biopolitics),
Foucault clarifies his particular historical approach to government,

[c]hoosing to talk about or to start from governmental practice is obviously
and explicitly a way of not taking as a priori, original, and already given object,
notions such as the sovereign, sovereignty, the people, subjects, the state, civil
society, that is to say, all those universals employed by sociological analysis,
historical analysis, and political philosophy in order to account for real
governmental practice [...] In other words, instead of deducing concrete
phenomena from universals [...] I would like to start with these concrete
practices and, as it were, pass these universals through the grid of these
practices (Foucault (2008) [2004]: 2-3).

Foucault’s method is thus focused on the microscopic aspects and practical
manifestations of governmental power. He utilises these methodological
tools to insulate his analysis of government from the potentially overpowering
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explanatory dynamics of existing sociological categories. Let us now
consider the ontological and methodological implications of Foucault’s
governmental histories in turn.

Governmentality and histories of power

Described by Foucault as his ‘ugly word’, the term governmentality does
not actually occur until the fourth lecture of his 1978 Security, Territory,
Popularion course (Foucault 2007 [2004]: 108). It is consequently impor-
tant to interpret governmentality in relation to Foucault’s earlier lectures of
his 1978 course. In locating governmentality within these preliminary
lectures, however, it also becomes possible to situate the idea in the context
of Foucault’s broader engagement with questions of power. At the com-
mencement of the 1978 course Foucault clearly positions his account of
governmental history in relation to his ongoing interest in something he
terms as biopower.?” According to Rabinow and Rose, biopower is an expres-
sion of power that takes human life as its target (2006). As an administration
of life, the notion of biopower is a familiar expression of governmental prac-
tice in the world today. While the power of the State continues to find partial
expression through the legitimate exercise of violence and repression, we
also experience government in everyday life as a set of institutions (includ-
ing hospitals, clinics, schools and dietary advice bureaus) that seek to
support and enhance our biological fecundity.?® In two lectures presented at
the State University of Rio de Janeiro in October 1974 Foucault began to
outline an account of biopower in relation to an historical analysis of the
history of State medicine and public health.? In the second of his Rio lec-
tures, entitled The Birth of Social Medicine, Foucault traces a transformation
in what he terms biohistory (or the impact of medical practice on human
history) (Foucault, 2000a [1994]: 134). According to Foucault, from the
eighteenth century onwards it is possible to discern the transformation of
medicine from something that is the narrow concern of the medical expert,
to an arena of public concern and strategic State intervention. Suddenly the
health of the body was not merely a private concern, but something that was
open to regulation through the governmental control of public environments
and the territorial orchestration of medical facilities.?* While it is tempting
to ascribe biopower to a kind of political medicine that is institutionally
removed from the human body and resides in abstract statistics of health
and strategies of urban economic development, Rabinow and Rose remind
us that biopower exists at the intersection of the anatomical body and the
statistically delimited population (2006: 196). As a strategy of power that
seeks to govern each and all within the administration of life, biopower is
essentially a context within which it is possible to discern the rise of a whole
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range of ‘great technologies of power’ (including sexuality, economics and
even nationalisms) (ibid.).

The notion of biopower provides an important conceptual context within
which this volume’s analysis of atmospheric government is situated. As the
most immediate requirement for human life, the quality and availability of
breathable air has clearly been a crucial environmental medium in and
through which biopower has been expressed. In his discussion of the birth
of social medicine Foucault identifies the regulation of the air as one of the
central priorities of the new biopolitical regime of power (Foucault, 2000a
[1994]: 147-8). He consequently describes how, during the eighteenth and
nineteenth centuries, governmental authorities took an increasing interest
in the role of the air in determining illness, ‘[b]ecause of its excess chillness,
hotness, dryness, or wetness’ and its role in carrying disease (ibid.: 148).
While not talking explicitly about air pollution, Foucault charts how, in the
name of urban medicine, eighteenth- and nineteenth-century urban plan-
ners, architects and medical officials sought to ventilate cities through the
formation of aeration corridors and atmospheric currents (ibid.: 148).

Returning to the 1978 lecture series, Foucault argued that governmentality
and biopower were connected to the extent that in order to understand the
emergence of power over life it was necessary to first chart the historical rise
of governmental power. The connection between government and biopower
can be discerned in two key ways. First, as mentioned previously, the notion
of government is synonymous with an ethos of care, an ethos of care that
biopower’s concern with the fostering of life, rather than the determination
of death, clearly echoes. Second, the expanded institutional scales of power
associated with State-based systems of government (whether at the level of
a city or nation) appear crucial to the aggregate management of life through
populations that Foucault associates with biopower. To these ends, Foucault
developed his account of the history of government in order to explain a
form of contemporary (bio)power he had already identified. But if Foucault
sees his history of government as a vital condition for interpreting biopower,
much of the early lectures of Foucault’s 1978 lecture series are dedicated to
the exploration of modalities of power that help to explain and conceptual-
ise the rise of governmentality. According to Foucault, historical power has
been characterised by three primary modalities: sovereignty, discipline and
security (Foucault, 2007 [2004]: 5-6). Through discussions of varied exam-
ples — including the regulation of the plague, urban planning and grain
shortages — Foucault explains the key historical characteristics of these dif-
ferent mechanisms. Accordingly, he describes sovereign modalities of power
as those typically associated with the medieval period, and involving strong
legal prohibitions and pronouncements on what can be done where and
when (ibid.: 9-10). In contrast, Foucault argues that disciplinary mecha-
nisms of power, which came to prominence during the eighteenth century,
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are less about prohibition and more concerned with the careful surveillance
and supervision of socioeconomic life (ibid.: 10). Finally, Foucault claims
that the contemporary era is characterised by a new mechanism of power,
the power of security. Foucault claims that the society of security is based
upon a less overt form of power that attempts to supervise tolerable band-
widths of existence, only intervening when optimal socioeconomic conditions
are under threat (ibid.: 6).

Although Foucault emphasised that the mechanisms of power he outlines
in the early lectures of 1978 should not be interpreted as discrete geohis-
torical power regimes, with sovereignty being replaced by discipline, which
in turn is replaced by security,®’ he does argue that there is an historical
tendency towards mechanisms of security within histories of power
(Foucault, 2007 [2004]: 107-8). In his discussion of different modalities of
power Foucault ultimately entreats us to interpret ‘[a] triangle: sovereignty,
discipline, and governmental management, which has population as its
main target and apparatuses of security as its essential mechanism’ (ibid.:
107-8). It is in this context that although this volume focuses predominately
on the actions and mechanisms of governmental security on the construction
and management of British air pollution, analysis remains sensitive to the
continued deployment of sovereign and disciplinary techniques in British
air politics and to the impacts of these mechanisms on the nature of atmos-
pheric governmentality. To put it another way, in the chapters that follow it
will be possible to see that tactics of sovereign control over air pollution did
not stop with the proclamations of King Edward in the fourteenth century
and the purported execution that followed (see previous chapter). Instead,
it will be argued that the tactics of sovereignty have become part of a broader
shift towards systems of governmental security within which atmospheric
control becomes more closely tied to a power over collective life as opposed
to a power over death.

Having established that governmentality as a concept is connected to the
allied notions of biopower and mechanisms of security, it now important to
reflect in greater detail on precisely what governmentality is. Foucault him-
self provides us with a tripartite depiction of the primary features of govern-
mentality. First, Foucault claims that governmentality is characterised by an
ensemble of techniques of calculation and assessment dedicated to the regulation
of the population and with the techniques of security as its primary mode of
action (ibid.: 108). Second, governmentality is taken to refer to an Aistorical
tendency in and through which governmental power (and associated institu-
tions and knowledge production apparatus) have come to prominence (ibid.:
108).Third, governmentality is taken by Foucault to denote a process of State
transformation whereby States that were previously dominated by techniques
of sovereignty and disciplinary power are governmentalised (ibid.: 108).
When articulated as simultaneously an ensemble of techniques, an historical
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tendency, and a process of State transformation it could be argued that Foucault’s
attempt to unpack governmentality serves only to further obfuscate the
elusive concept. Margo Huxley encourages us to understand governmental-
ity as having two basic elements: (i) the practices, policies and programmes
of ‘government’; and (ii) the ‘mentalities’ or ‘thoughts’ that provide the
rational basis for the practices of government (Huxley, 2006). In a further
search for clarification, Matthew Hannah entreats us to conceptualise the
elusive concept of governmentality as a form of nationalised biopower
(Hannah, 2000: 23). But care must be taken in this context not to equate
governmentality too closely with an upscaled version of biopower.>? It is for
this reason that I interpret governmentality as the rise of a national apparatus
of security, or, to put it a different way, the emergence of a system of govern-
ment that is able to function at the level of a national social economy.

The relationships between governmentality and biopower are historically
and conceptually complex. As both biopower and governmentality appear to
reflect large geohistorical shifts in the nature and intent of power, it would be
unwise to suggest that the rise of governmental forms of power caused the
emergence of biopower, or indeed vice versa. What it is possible to argue is that
the rise of spatially extended systems of governmental administration and know-
ledge production during the eighteenth and nineteenth centuries increasingly
enabled biopower to be expressed at the level of the population as whole —
rather than on the basis of the individual body, or urban community. It was in
recognition of this fact that while still ultimately exploring the nature of
biopower, in 1978 Foucault sought to chart a history of government, as
opposed to developing a dedicated history of biopolitics (a task he undertook
in his lecture course at the Collége de France the following year (Foucault,
2008 [2004])).This is also precisely why after outlining his neologism that is
governmentality, and having situated it in relation to questions of biopower
and mechanisms of security, that Foucault dedicates the majority of his course
on Security, Territory, Population to a history of government. Reflecting briefly
on Foucault’s history of government is important on two counts: (i) because
it provides an insight into the particular modes of political rationality that
characterise a desire to govern the atmosphere and which occupy the primary
focus of this volume; (ii) because it reveals a missing link in Foucault’s own
historical method which has particular resonance for how we might begin to
understand the role of science in governmental history. Let us now consider
Foucault’s account of the history of government in greater detail.

Government in historical text and context

We have already discussed the religious and scientific upheavals that
Foucault associates with the rise of governmental forms of power in the
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seventeenth and eighteenth centuries in the previous section, but Foucault
argues that it is possible to trace the rationalities and practices of govern-
ment to much older points of historical origin. Although the verb zo govern
has a range of contemporary and historical meanings,* if we interpret the
acts of governing as procedures dedicated to establishing a certain order in
the arrangement of things that are necessary to modes of socioeconomic
survival, Foucault argues that it is possible to trace the ideas and practices
of government to the pre-Christian East and the formation of a pastoral
form of power (Foucault, 2007 [2004]: 123). By locating the origins of gov-
ernmental thought and practice within early pastoral forms of power,
Foucault equates the processes of governing not with the relationship
between a monarch and his subjects, but between a shepherd and his flock.
There are two important aspects of pastoral forms of power that connect it
with contemporary forms of governmental action. First, it is associated
with the exercise of power over a ‘multiplicity on the move’ (ibid.: 126). As with
the shepherd overseeing his flock as it feeds and roams from pasture to
pasture, government does not involve tight spatial control on movement
and exclusions from space, but a desire to enhance circulations of people,
goods and the various forces of life. Second, Foucault discerns in pastoralism
a distinctively beneficent manifestation of power (ibid.: 126). Although, as
Hannah (2008) has recently argued, the forms of biopower associated with
modern government are not always motivated or directed by a sense of
biophilia (love of life), it is clear that government draws much of its legiti-
macy from a sense of the collective care its affords its population (i.e. the
State as good shepherd).

Having located the genesis of governmental thought and practices in the
pastoral regimes of power associated with the pre-Christian East, Foucault
devotes significant time to charting the rise of pastoral techniques of power
within Christianity and subsequent secular philosophies and political trea-
ties. Ultimately Foucault describes how the governmental mode of pastoral
power was gradually adopted as a new rationality for State action and legit-
imacy during the seventeenth and eighteenth centuries.>® In asserting the
pre-eminence of governmental techniques of power Foucault is able to
interpret modern forms of State power as merely a moment within the
longer history of government: a period within which government is prac-
tised at the level of a territorial population. But, despite the undoubted
importance of the history that Foucault outlines, there is a tendency within
his history of government to focus primarily upon the discourses of govern-
mental reason as they appear in key philosophical texts, religious teachings
and political treaties. While this analysis provides great insights into govern-
mental reason (mentalities), it provides only a limited account of the local
and microscopic practices of government that Foucault himself asserts are
so central to his historical method of analysis. To put things another way, we
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only see half of the analytical promise of governmentality identified by
Huxley (2007). While Foucault’s concern with historically specific and
politically contingent rationalities of government continues to insulate him
from a priori forms of historical explanation, it does not offer an insight into
the material conditions under which the reasons for government change.

There are two reasons why Foucault’s tendency to focus on the historical
rationalities, as opposed to practices, of government are significant for the
analysis presented in this volume. First, in exploring the particular histories
of atmospheric government this volume does not wish to see the rationalities
of government as a fixed context within which the practices of air politics and
science are carried out. Instead analysis attempts to reveal how certain ration-
alities of air government were actively shaped and transformed at the practi-
cal interface of atmospheric science and air government. It is not just that the
study of practice provides a touchstone of reality against which to test the
historical presence of abstract rationality. Instead Foucault intimates that the
role of rationalities in shaping historical conduct and action can only ever be
discerned by the historian at the level at which they are tried, tested, adapted
and ultimately accepted or rejected (Foucault, 1991: 81-2). The second, and
related issue, raised by the relative absence of government practices within
Foucault’s analysis is the impact this approach could have on the effective
construction of a history of government with science. While the notion of
science carries with it its own sense of rationality, the presence of a scientific
method as a grounds for governmental knowledge production is not defined
by a set of fixed techniques of truth telling, but on the basis of an open
commitment to ever-changing forms of practice, technique and technology
that can, at any point, falsify governmental truth and undermine mentalities
of the State. A history of government with science thus requires an historical
methodology that is able to study the co-evolution of governmental rational-
ity and practice. This is a Foucauldian methodology, but one only sparingly
deployed within his account of the history of governmentality.

Governing the subject and cultivation of self-governance

Before returning to discussions of the interconnected histories of science
and government, I want to briefly reflect upon an additional aspect of
Foucault’s analysis of governmentality that has significant bearing on the
analysis of atmospheric government presented throughout this volume.
While much of Foucault’s analysis of governmentality charts the rise of
government systems that exercise power at the level of aggregate phenom-
ena like populations, national territories and atmospheres, one of the most
original aspects of his work (particularly in comparison to other streams of
State theory) is his concern with relationships between governmental power
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and the individual subject of power. According to Foucault, the various acts
associated with governmental power can be summarised in one simple for-
mulation: government is the conduct of conduct (see Foucault, 2007 [2004]:
121).?® Put simply, this formulation reminds us that in order to establish the
right disposition of things — in relation to a functioning social economy at least —
the processes of government do not simply act on things. To govern, at least
at aggregate levels, requires the effective cultivation of subjects who are able
to act on things in ways that are commensurate with governmental goals
(what Foucault terms obedience as a unitary) (ibid.: 174). It was in this con-
text that Foucault was keenly aware of the significance of the subject as a
site of governmental strategy. At one level the cultivation of subjects who are
capable of certain styles of conduct reflects the ultimate limitations of both
sovereign absolutism and disciplinary surveillance. Neither the all-powerful
sovereign, nor the society of the Panopticon, can account for the actions of
all individual subjects at all times. At another level, however, the construc-
tion of subjects capable of government reflects the paternal desire of good
government to oversee the activities of its population in the same way that
a father cares for his household (ibid.: 105). In this context the coordination
of subjective action, which is suggested by the notion of the conduct of con-
duct, brings into question how the project of government becomes an inter-
nalised norm within the everyday action of citizens.

According to Foucault, the key to understand how and why modern gov-
ernment is able to extend its project into the realms of personal conduct
and decision making is an appreciation of the historical origins of govern-
mental forms of power into the Christian pastorate (ibid.: 163-90). As
Foucault notes, and despite the emergence of secular societies, the rise of
the Catholic Church marked the birth of a form of governmental power
from which we are still to escape (ibid.). This is a form of power and moral
influence that is able to reach into the most intimate and immediate every-
day decisions and practices of individuals and impose its dictates through
the very soul of the subject (in ‘every moment of their existence’ (ibid.:
165)). According to Foucault, it was the Christian Church, with its combi-
nation of heavily institutional power and the pastoral ability to reach into
the deepest spheres of personal conduct, which provided the paradigm of
power for modern government. Although modern systems of government
reflect the forms of caring control first seen in the Christian pastorate, it is
important to recognise one key difference between forms of liberal govern-
mentality and pastoral power. While the Catholic Church sought to reach
into the intricacies of personal conduct in order to establish a form of pre-
ordained moral order in the subject, Foucault charts how modern govern-
ment works with the pre-existing desires, wants and needs of the subject and
seeks to cultivate these in the pursuit of broader mosaics of socioeconomic
order. To these ends modes of governmentality are perhaps best thought of
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as systems for acting on existing actions, rather than disciplining errant behav-
iour. Crucially, however, the cultivation of a governmental self is predicated
on the ability of individuals to recognise the relationship between their own
conduct and welfare and the broader well-being of the nation in which they
live (see Foucault, 2000b [1979], 2000c [1979]).

Foucault’s later work on the care and cultivation of the self recognises
that systems of self-government and personal control often emerged in the
absence of strong authoritarian systems of power (Foucault, 1990 [1984]:
41). The more recent work of Rose has developed on this Foucauldian
theme in a more contemporary context (Rose, 1999b). According to Rose,
the emergence of psychology and psychiatry in the nineteenth and twenti-
eth centuries marked the birth of a new set of sciences that were devoted to
understanding the actions and motivations of the human subject. Rose’s
work highlights how the production of a governable subject is not a product
of the formal, hierarchical institutions of a government alone, but is ulti-
mately realised on the basis of subjects recognising themselves as sites for
contemplation, reflection and self-regulation. Throughout this volume
attention will be placed on the connection between emerging systems of air
government and the fostering of new forms of atmospheric self. Significantly,
accounts of the emergence of new forms of atmospheric self-conduct will
remain firmly connected to the terrains associated with the study of govern-
ment with science which define this volume. Through a study of various
theatres of atmospheric persuasion (including exhibition halls, lecture
theatres and web sites) analysis reveals that the formulation of new systems
of atmospheric conduct in Britain were in part based upon the promotion
of new modes of ‘scientific’ practice within the home and workplace.

Histories of Scientific Knowledge, Practice and Technology

It was, after all, Einstein who famously said that we should take little heed
of scientists’ formal reflections on what they do; we should instead ‘fix [our]
attention on their deeds’

Shapin, 2001: 106

Preliminary perambulations on governmentality
and the social study of scientific knowledge

In this section I explore the valuable insights that a body of work collectively
referred to as the sociology of scientific knowledge (hereafter SSK) can
offer to the general study of government with science, and the more specific
analysis of the government of British air pollution. As we will see, while this
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body of work has clear methodological associations with Foucault’s own
genealogies of government, it provides important additional perspectives on
the nature of scientific and political change in history. It is important to
state initially that SSK does not constitute a clearly defined or even inter-
nally consistent disciplinary tradition. SSK emerged during the 1970s as a
predominantly British intellectual project and brought a new set of scien-
tific objects of enquiry into the sociological tradition, while introducing a
novel set of sociological methods to the study of scientific practice and
knowledge production (Shapin, 1995: 289). Following Steven Shapin,
I take the idea of SSK to be broad enough to include both the fields of sci-
ence and technology studies (STS) and work within the history of science.?®
According to Shapin the primary concern of SSK is, ‘[h]ow to interpret the
relationship between the local setting in which scientific knowledge is pro-
duced and the unique efficiency with which such knowledge appears to
travel’ (ibid.: 290). The association between SSK and the locating of science
within specific sets of corporeal practices, laboratory settings and institu-
tional structures is perhaps the most popular context within which people
think about a sociology of science. The desire to position the production of
scientific knowledge within different, but highly specific, locales is perhaps
most famously associated with Haraway’s call for a more situated sense of
knowledge (Haraway, 1991).3” While I want to argue that scientists have a
more situated sense of their self and their practices than Haraway suggests,
I also want to claim that situating and locating science is a vital process in
attempting to understand the entwining of science and government. The
second aspect of Shapin’s account of the key objectives of SSK — namely a
concern with the ability of scientific knowledge to travel — is perhaps associ-
ated far less with this academic subdiscipline. Yet a concern not only with
the place of scientific knowledge production, but also with its apparent
mobility, raises crucial questions about the transformation of scientific
knowledge from the particular to the general; the specific to the universal.
Throughout this volume I argue that the relative ability of knowledge to
travel has a crucial role in determining what is classified as scientific knowl-
edge and what is disqualified as inauthentic and vernacular. Furthermore,
I claim that the particular qualities that enable scientific knowledge to attain
a relatively high level of mobility are precisely why such knowledge is so
important to the practices and strategies of government. The following section
reflects in greater detail on the conceptual concerns and methodological
parameters of SSK. The remainder of this section, however, considers how
and why it is helpful to consider Foucault’s analysis of governmentality
alongside work within SSK.

There is always a danger when two (or more) bodies of work appear to address
the same set of problems of assuming two things: (i) that their common
focus of analysis can outweigh any epistemological or methodological
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difference when assessing their compatibility; and (ii) that significant extra
analytical value can be gained by combining the insights of the different
intellectual approaches. The fact that Foucault asserts the importance of
scientific rationality within his history of government without providing a
detailed account of the role of scientific practices within the State, while
SSK provides a rich body of historical analysis of the practical relation-
ships between science and politics, could easily lead us to unthinkingly, but
conveniently, adopt these two assumptions. Actively engaging with and
questioning these common assumptions is, however, complicated in this
instance by the fact that there is no single, or representative, epistemology
within SSK.

Placing epistemological issues to one side for the moment, perhaps the
clearest common ground that SSK and Foucault’s histories of government
share is their commitment to the study of practical histories. As Shapin
argues, SSK is dedicated to the study of what scientists do, as opposed to
the analysis of the meta-scientific discourses which science utilises to explain
its methods. In a similar sense, Foucault is keen to move beyond the ideolo-
gies that undergird the cold monster of State-based explanation to provide
a micro-history of governmental techniques and struggle. Perhaps the clear-
est indication of the methodological commonalities of Foucault’s genea-
logical methods and SSK is expressed by Foucault when he describes his
genealogical method as being antzi-scientific, or at least against certain trends
within the scientific structuring of knowledge (Foucault, 2004 [1997]: 9).38
As with SSK then, it is not so much that Foucault’s historical methods are
against science per se, but rather that they seek to expose the complexities
of knowledge production that can be hidden beyond the veneers of scien-
tific logic and absolutism. It is in this context that Foucault asserts the
importance of studying subjugated knowledge that is ‘disqualified by the
hierarchy of erudition and the sciences’ (Foucault, 2004 [1997]: 8). What
methodologically unites Foucault’s genealogies and the work conducted in
the name of SSK is a realisation that to study practical histories is to provide
analytical perspective on the strategic, but often arbitrary, categorisation of
some knowledge as science and others as sub-scientific. To study subjugated
knowledge thus brings into focus a sense of the historical struggles that can be
lost within the narratives of meta-science: struggles that involve the mixing
of knowledge and power, reason and force, freedom and suppression.

Having established the common methodological ground of governmen-
tality and SSK, it is important to consider the second question that I posed:
even if two approaches have much in common why is it necessary to even
try to combine them? While notions of governmentality and SSK suggest
the importance of focusing on the subjugated knowledge of scientific and
political history, SSK as an intellectual movement has developed a particular
set of techniques for discerning and interpreting the complexities associated
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with the production of scientific data. Within Foucault’s oeuvre it is possible
to discern a desire to subvert the hierarchies of learning associated with
formal science by deliberately studying what he termed pseudo-sciences
(such as psychology, demography and even government). Through the study
of pseudo-science — or sciences still in the process of attaining scientific
status — Foucault was able to expose the practices and processes that had to
be suppressed in order for knowledge to attain scientific standing. Unlike
the work of Foucault, SSK has emerged as a subdiscipline that is specifically
devoted to analysing the operation of politics within all sciences. Conse-
quently, in addition to attempting to understand and explore the leftover
knowledge of the scientific method, SSK requires an ability to study the
internal workings of sciences as a precondition for understanding the
strategic demarcation of legitimate and illegitimate knowledge. Thus, while
Foucault’s genealogies move through the fertile outskirts of scientific knowl-
edge, analysing the production and subjugation of ‘non-scientific knowledge’
by sciences-in-the-making, SSK requires us to move into the centre of
established scientific methods and epistemologies: it requires a commitment
to study the intimate technicalities of sciences (see Shapin, 1995). In an
interesting reflection on SSK, Steven Shapin claims that one of the prob-
lems of gaining and retaining students within this subdiscipline is that they
must be competent in both social and scientific analysis, philosophy and
empirical science, theory and technological procedure (ibid.: 293). SSK
appears to require the presence of certain scientific competences that are
not necessarily required within a genealogical approach. Consequently,
although SSK is devoted to interpreting science within a range of socio-
logical contexts (including cultural traditions, institutional procedures and
political power struggles) it does not propose an analysis of science in prac-
tice that commences outside of the actions of scientists (perhaps with dis-
course): SSK starts with an interpretation of the mechanics of science as a
basis for understanding how, when and where the sociological becomes a
factor within scientific method. But SSK does not only involve attentiveness
to the things of science that go beyond the discourses of scientific method,
it also stresses the importance of considering the role of a series of techno-
logical devices and procedures, chemical compounds and biophysical proc-
esses as agents within political and social history. A commitment to study
such a range of actors (or actants) within the constitution of scientific his-
tory and practice is not, however, an obdurate dedication to a form of naive
materialism, rather it suggests an analytical obligation to the full range of
conditions under which scientific knowledge is produced, fabricated and
contested (see Latour, 1999, 2006). I claim that it is this attentiveness to the
empirical details of scientific practice, action and change that means SSK
can bring significant methodological insight to analyses of the history of
government with science.
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Reflections on the State and government in SSK

By way of further introducing the key methodological and epistemological
relevance of SSK to the study of governmental history in general, and
atmospheric government more specifically, I now want to reflect upon
prominent studies within the SSK tradition that speak directly of the rela-
tionships between State, government and science. This is an important ana-
lytical move because it exposes some of the reasons why an SSK approach
to historical analysis may be conceived as incompatible with the theories and
methods of governmentality, but also helps to reaffirm the common ground
that exists between the study of scientific and governmental history.

Perhaps the most celebrated analysis of the relationship between science
and government to emerge from SSK is Shapin and Schaffer’s The Leviathan
and the Air-Pump (1985). The Leviathan and the Air-Pump is of significance
to the analysis presented in this volume not only because of the insights it
provides into the role of SSK within the analysis of governmental history,
but also because of the overt attention it draws to the politics of the air.
Although Shapin and Schaffer’s study is dedicated to exploring what Latour
(1993) describes as politicoscientific mixtures, by focusing its analysis on
emerging scientific and political modes of knowledge production in seven-
teenth-century England the volume provides a unique insight into how and
why a sense of separation was established between the spheres of sciences
and the realms of politics and government. In this context, Shapin and
Schaffer chart the emergence of the experimental spaces associated with the
Royal Society and the work of Robert Boyle in the seventeenth century and
how they clashed with the visions of governmental knowledge production
associated with Hobbesian political philosophy. While the experiments of
Boyle suggested that the study of nature and natural forces (the realm of the
experimental scientist) were distinct from the study of human affairs (the
realm of the State), Hobbes’ political philosophy suggested that the new
spaces of experimental scientists were dangerous zones where the influence
of special interests could corrupt and destabilise the harmonious certitudes
of the sovereign (Shapin & Shaffer, 1985: 333, 337).

While The Leviathan and the Air-Pump provides valuable insights in to the
historical origins of the concerns that inhabit our consciences when we
speak of the State and science, Shapin and Shaffer’s detailed study of the
scientific and political philosophies of both Boyle and Hobbes leads them to
conclude that it is futile to attempt to construct histories of science that are
devoid of the political, or of the State that ignore science. Shapin and
Schaffer consequently discern the common ground of the history of science
and politics in three ways: (i) through the construction of a political sphere
and community within which science operates and scientists negotiate their
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everyday practices; (ii) through the evident and increasing use of knowledge
produced by the polity of science within the practices and tactics of States;
and (iii) on the basis of the conditional relationship in and through which the
nature of scientific practice and the nature of governmental technique are
intertwined (ibid.: 332). While this volume will, at different times, reflect
upon the politics of scientific practice, and the indirect deployment of
scientific discoveries within government, it is the conditional relationship that
Shapin and Schaffer identify between the norms of science and the struc-
ture of political society that appears to have most relevance to the historical
analysis of government with science that provides the focus of this book.
In broad geohistorical terms, The Leviathan and the Air-Pump reveals how
the emerging political ideologies of liberalism and the social contract found
ideological succour from the personal freedoms associated with experimental
science, while the political structures associated with liberal government
provided a supportive context for the development of modern empirical
science (ibid.: 343). In this volume analysis seeks to develop upon Shapin
and Schaffer’s study of the conditional relationship between the structures
of the liberal polity and the knowledge products of experimental science in
order to explore how the rise of governmental ideologies of the State initi-
ated a novel set of knowledge production practices at the intersection
between State and science. Ultimately analysis will show that the totalities
of knowledge required to operationalise governmentalities would involve an
intensification of the relationships between science and the State, an increase
in the importance placed on scientific knowledge and practice within polit-
ical decision making, and a heighten governmental orchestration of scien-
tific activity. In essence analysis considers the forms of scientific practice
and organisation that were fostered and supported by (and in turn sus-
tained) emerging systems of governmentality.

The second key exploration of the relationship between governments and
science to emerge out of the SSK tradition is Latour’s (1988 [1984]) The
Pasteurization of France. Although Latour’s analysis of Pasteur’s experiments
does not focus explicitly on the relations between State and science, in his
desire to understand how a set of scientific practices take on national sig-
nificance Latour provides invaluable insights into the spatial dimensions of
government with science. Latour’s analysis of the spread of the techniques
and methods of pasteurisation is significant because he analyses the geo-
graphical dispersal of scientific methods and practices without assuming
the a prior: ability of scientific truth to empower such spatial movement, or
the pre-given ability of the State to effortlessly institutionalise science at a
national level. Consequently, in his analysis of the nationalisation of scien-
tific technique, Latour simultaneously problematises the nature of both
political and scientific power. In relation to science, Latour’s study of
pasteurisation emphasises that Pasteur’s germ theory, and the attendant
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practices of bacteriology, did not take effect because of the overwhelming
will and power wielded by Louis Pasteur himself. In opposing the conven-
tional view of scientific history that position the grear women and men of
science at the epicentre of scientific change, Latour reveals that in order for
science to travel from its local point of origin, discovery or demonstration,
scientists have to engage a whole range of actors, institutions and things.
Latour reflects,

Why should we still do for Pasteur’s genius what we no longer do for
Napoleon’s or Rothchild’s? [...] they almost invariably suppose that where
science is concerned, the diffusion of an idea, a gesture, a technique, poses no
particular problem; only the constitution of the idea or gesture is problematic
(Latour, 1988 [1984]: 15).*

As Shapin reminds us, it is the movement of science, as much as its embodied
localism that necessitates an account of politics within scientific history
(Shapin, 1995: 308). For France to be pasteurised thus required Pasteur,
and his many assistants and supporters, to persuade other scientists of the
value of his methods. It also required the support of divisions of government
to effectively train and mobilise hygienists to act on the disease prevention
methods suggested by Pasteur’s analyses. To acknowledge the politics of
pasteurisation is not to question its scientific validity, or indeed the truth of
Pasteur’s microbiological manipulations, but to recognise the role of politi-
cal engagement in shaping what it is possible for scientists to achieve. It is
in this context that Latour entreats us to abandon our ideological squeam-
ishness about mixing accounts of science and politics (see Latour, 1988
[1984]: 7).

Perhaps what is most important about Latour’s analysis of the pasteurisa-
tion of France are the insights that it provides into what actually makes
something scientific. Latour’s answer to this question is, I think, significant
because it provides insight into the inevitable relationships that are continu-
ally formed between sciences and governments of different hues. According
to Latour, what makes knowledge scientific are the mechanisms of techno-
logical and institutional support that re-enforce its movement and validity.
To become a scientific practice methods of knowledge production have to
constitute technologies (such as the thermometer, microscope or baro-
meter) that are in the words of Latour both obligatory points of passage for the
production of accepted knowledge, and the #mmutable mobiles in and through
which scientific practice can be dispersed in both time and space (ibid.:
43-9). Reflecting on the work of Latour, Shapin astutely concludes that,
‘When all the elements in a network act together to protect an item of
knowledge, then that knowledge is strong and we come to call it science
(Shapin, 1995: 308). Throughout this volume I argue that structures of
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government have provided a crucial context within which the metrology of
scientific standards has been supported. As Andrew Barry observes, govern-
ments are constituted not purely on the basis of the demarcation of geo-
graphical territories, but also through the formation of zechnological spaces of
compatible technique and procedure (Barry, 2001: 3). To these ends, this
volume interprets the science of atmospheric pollution as a set of practices
and technical procedures produced at the intersection of government and
local scientific practice. This is not to say, as we shall see, that science oper-
ates on the basis of its insertion into the circulatory capacities of territorial
government. Government with science appears to be as much about the
scientisation of governmental bureaucracies as the governmentalisation of
scientific networks.

Having considered Latour’s account of the nationalisation of Pasteur’s
laboratory I am conscious that a question I raised earlier in this section
appears to represent itself: namely why is it necessary to combine Foucault’s
theories and methods of governmentality with the theory and methods of
SSK? After all, within the work of Latour we are presented with a micro-
study of science and how it is nationalised. Furthermore, Latour’s approach
and concepts can provide significant purchase of the study of British atmos-
pheric government with pollution science. Indeed, as we move through this
volume it will be possible to discern key networks, obligatory points of
passage and immutable mobiles through which such a government with sci-
ence has emerged. I do not, however, utilise Latour’s concepts explicitly
within this volume for two main reasons. First it is clear that, notwithstand-
ing the wide deployment of Latourian concepts within contemporary social
science, Latour’s oeuvre is not a theoretical toolkit in and through which to
interpret reality. Rather Latour’s approach to the history of science, and the
politics of society and nature, is more akin to a kind of methodological
posture (see Latour, 2006). This methodological posture is grounded on
the abandonment of the discourses of both the natural and social sciences
in favour of the radically open tracing of associations (Latour, 2006: 5).4 It is
in this context that Latour rejects the ability of theories of the State (and by
definition forms of government) to provide a prior: structures of explana-
tion, or even objects of analysis (Latour, 1993, 2007b; Callon & Latour,
1981). While I am sympathetic to Latour’s methodological intent I am, at
least at a practical level, compelled to deploy Foucault’s notion of govern-
mentality as a methodological and theoretical trajectory for this project. To
this end I seek to avoid the potentially infinite regress of a radically open
history of science and government suggested by Latour, by asserting that
the science of atmospheric pollution in Britain is a science, in part, forged
within the forceful historical dynamics of governmental reason and associ-
ated apparatus of care that have been an emerging feature of social organi-
sation for millennia. This does not, however, preclude a commitment to the
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indeterminacy of the relationship between atmospheric government and
science as they have co-evolved over the last 200 years. This is a commit-
ment that I believe can be well supported by the kind of dedicated attentive-
ness shown to the role of the micro-practices and things of science in SSK.
The question then remains what type of air pollution sciences have been
nurtured by systems of liberal (and neo-liberal) government, and what role
have changing forms of atmospheric science had on the structure and rea-
soning of air government?

Conclusions: On Histories and Crises of Political
and Governmental Rationality

This chapter began with a discussion of the 1843 Select Committee on Smoke
Prevention. As a key moment in the history of the British State’s intervention
within atmospheric affairs, the activities and recommendations of the 1843
Select Committee revealed that the genesis of systematic forms of air pollu-
tion government in Britain was predicated upon a newly emerging relation-
ship between government and science. It is in this context that this chapter
has argued that a history of atmospheric government in Britain has to com-
bine both a history of government with a history of air sciences. In order to
explain the particular conceptual postures and methodological techniques
deployed within the atmospheric history presented in this volume, this
chapter has reflected upon the insights of Michel Foucault’s work on the
history of governmentality and work within the sociology of scientific knowl-
edge. While Foucault’s rich and diverse analysis of the history of govern-
mental reason provides a crucial context within which to position and
interpret the nature and intent of British atmospheric government, this
chapter argues that notions of governmentality, at least as they are pre-
sented in the 1978 lecture series, provide only a partial indication of how
one might explore the role of science within the shaping of governmental
knowledge production and the associated mentalities of government. This
chapter has consequently explored the potential for SSK to provide a meth-
odological context within which it is possible to construct a history of
atmospheric government on the basis of its attendant scientific apparatus of
knowledge production.

This chapter argues that the notion of government with science is suggestive
of a set of historical process in and through which certain forms of scientific
practice have supported a governmental ethos within the State, and certain
governmental desires have fostered the formation of new, and reconsolida-
tion of older, scientific networks of knowledge production. Analysis has
consequently shown that much can be gained by combining the insights of
governmentality and SSK when constructing a history of air pollution
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government with science. What both notions of governmentality and SSK
have in common is a desire to move beyond the explanations of historical
change that are bound to the explanatory force of the State or the influence
of great scientists, to reveal the micro-practices of knowledge production
and subjugation that run through histories of government and science.
In this context, however, it is important to be clear about the normative
intent of the histories of government with science that are presented in the
chapters that follow. In his reflections on the sociology of scientific history,
Hacking observes,

Philosophers have long made a mummy of science. When they finally
unwrapped the cadaver and saw the remnants of an historical process of
becoming and discovering, they created for themselves a crisis of rationality
(Hacking, 2005 [1983]: 1).

It appears that as philosophers and sociologists have excavated the histories
of science a crisis of rationality has emerged that has provided fertile ground
for the science wars to flourish.*! But SSK has not emerged in order to
undermine the epistemological or methodological history of science (as
Latour himself asks, who is more devoted to the importance and historical
significance of science than those who meticulously reconstruct its history
in such microscopic detail? Latour, 1999: 1-7). In musing on Hacking’s
provocative quote, I have become conscious of the fact that it is also possi-
ble to interpret Foucauldian inspired histories of government as an attempt
to reveal the State as a political institution not of universal power and legit-
imacy, but of expedient evolution and dilettante practices. Yet as with the
SSK, Foucault, and his many acolytes, are not necessarily anti-governmen-
tal. Instead through their meticulous histories they have sought to under-
stand the paths taken and rejected by the institutions and personnel of
government: they seek to explore the historical contingency of government
in order to understand what different governmental futures may look like
and how it may be possible to reach such futures (to paraphrase Latour,
who is more dedicated to asserting the importance of government than
those that seek to meticulously reconstruct their histories?).*? It is in this
context that this book’s analysis of atmospheric government with science is,
in part, dedicated to considering alternative ways in which it is possible to
image developing novel and egalitarian relationships with the air, and the
role of governmental and scientific practices in helping to produce the
knowledge systems upon which such relationships could be based.



Chapter Three

Science, Sight and the Optics
of Air Government

Mr Bloor’s Journey: A Day in the Life of a Smoke Observer

On Saturday morning, 31January 1925, Mr Bloor, of London County
Council, commenced a 42-mile round trip of the metropolis. The purpose
of Mr Bloor’s journey was to observe and record the quality of the city’s air
on behalf of the Public Control Department of the Council. The following
is an excerpt from Mr Bloor’s Smoke Consumption Report of that day,

From 10am to 1pm visibility was good, but after that became misty making
observation difficult. On the whole as far as smoke was concerned, the obser-
vation was disappointing, with hardly any of the numerous shafts emitting
smoke during the time I was there. The following are some that were emitting
smoke today. The square brick shaft at the Barking Gulford was the worse
case of Black Smoke I saw today, close by lay a shaft owned by the Cape
Asbestos Co emitting dense black smoke.!

There are three aspects to Mr Bloor’s report that have particular import
for this book’s reflections on the governmental science of British air pollu-
tion. First, this report indicates the significant amount of time and energy
that had to be expended in 1925 to provide reasonably detailed accounts
of atmospheric pollution in Britain. The receipts attached to Mr Bloor’s
report indicate that he had traversed the metropolis by taxi, bus and
on foot, and that his endeavours had taken up a whole day.? Second,
Mr Bloor’s report indicates the extreme limitations that smoke observers
faced in trying to describe and quantify the nature of air pollution. With the
exception of a limited number of gauges and filters (see Chapter Five), in
1925 the monitoring of air pollution was an embodied act that depended on
the wit and sensibilities of trained observers. In this context the observation
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of pollution presupposed a number of ideal conditions that were often not
available to the observer: a suitable vantage point, clear weather (with
limited wind), not to mention good eyesight. Securing efficient lines-of-
sight was not, however, the only restraint associated with the effective
monitoring of air pollution by smoke observers. Mr Bloor’s observations
were obviously limited to visible forms of pollution (although there is some
evidence of the olfactory monitoring of certain pollutants by smoke observ-
ers).? Also, and despite Mr Bloor’s apparent willingness to work on what
may well have been his day off (31 January 1925 was a Saturday), the
monitoring of smoke by human observation could only ever be carried out
on a transitory and intermittent basis. The third, and perhaps most sur-
prising, thing to notice about Mr Bloor’s report is his evident disappoint-
ment at the lack of air pollution filling the air on this winter day. At one
level it is important to recognise that the absence of pollution reported by
Mr Bloor would not have meant a clear sky: being a winter’s day, the air of
London would have been filled with the effluvia of domestic chimneys.
As the pollution caused by domestic hearths was not subject to government
control and regulation, however, it was obviously factored out of the ocular
sensitivities of the smoke observer. The disappointment expressed by
Mr Bloor does, however, serve as an important insight into the ways in
which systems and subjects of government require an object of governance
to exist, however it is constructed, in order to legitimate their continued
existence and function.

This chapter utilises Mr Bloor’s 1925 trip as a fulcrum upon which to
explore the systems of government that emerged in Britain around the
visual recording and observation of air pollution. As we will see, the obser-
vational collection of air pollution data by both amateur and professional
practitioners had been going on in Britain for a long time before Mr Bloor
made his journey. Smoke observation had been carried out by local smoke
abatement societies, factory inspectors and even police authorities through-
out much of the second half of the nineteenth century in British cities. This
chapter is interested, however, in the emergence of the professionally trained
smoke observer as a figure of atmospheric governmentality, and how this
figure embodied a response to the limitations of previous optic regimes of
pollution observation and ongoing tensions within the emerging govern-
mental science of air pollution monitoring. Much has already been written
on the role of sight within the constitution of the modern ordering systems
of government and science (see Crary, 1992; Edney, 1999; Foucault 2003a
[1963],2003b [1966]; Haraway, 1991; Rose, 1992; Scott, 1998). Little has,
however, been said about the particular ocular challenges that air presents
to visual registers of government. By reflecting on the records of nuisance
inspectors, medical officers, factory inspectors, smoke observers and police
officers this chapter considers how new regimes of atmospheric observation
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facilitated an embryonic governmental science of air pollution, but an
ultimately compromised system of atmospheric governmentality.

Modernity, Sight and the Calibration of the Observing Eye

In a sense the observation of air pollution in Britain has been going on as
long as visible forms of atmospheric pollution have been produced. From
the concerns over the burning of sea-coal in thirteenth-century London,
to John Evelyn’s dismay at the presence of smoke in the seventeenth-
century Royal Court (see Chapter One), being able to see air pollution has
been one of the primary stimuli in attempting to tackle its worst effects.
Although atmospheric sight remained an issue in British air government
until well into the 1920s, debates concerning the effective visualisation of
air pollution were at the heart of a series of attempts to forge a new gov-
ernmental science of air pollution from the 1840s onwards. While a high
proportion of the time taken up by the hearings and witness statements of
the 1843 Parliamentary Select Committee on Smoke Prevention was devoted
to discussing the best practical means of air pollution abatement, Members
of Parliament were also interested to hear of the first systematic attempts
that were being made to visually assess and record the nature and extent
of the pollution problem.*With the effective deployment of instruments of
air measurement to the assessment of air pollution still some 50 years
away, it was the field of vision that would provide the first arena within
which the formative dynamics of the governmental science of air pollution
would be expressed. But, in order to understand the role of visual prac-
tices within the consolidation of early modes of air pollution government,
it is important to recognise the broader changes that were occurring in the
use of sight as a tool of government and science during the nineteenth
century.

In his celebrated account of the reconstruction of modern sight, Jonathan
Crary develops a radical perspective on how to interpret the changing his-
tory of vision (see in particular Crary, 1992: 1-24; see also Crary, 2000).
According to Crary, the transcendent basis for objective sight that flowed
from the experiments of Boyle, and informed the epistemologies of the
Enlightenment, embraced a fundamentally timeless notion of vision. In
classical terms, science was synonymous with a form of vision that was set
outside of history. During the nineteenth century, however, Crary discerns
a rupture with classical paradigms of vision, a rupture that saw the re-entry
of sight into the realms of history. Crucially, Crary does not associate the
changes in nineteenth-century sight purely with the artistic rejection of ren-
aissance notions of perspective that were typical of modernism, but with a
more varied set of socioeconomic forces. Crary thus observes,
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[t]he break with classical models of vision in the early nineteenth century was
far more than simply a shift in the appearance of images and art works, or in
systems of representational conventions. Instead, it was inseparable from a
massive reorganisation of knowledge and social practices that modified in
myriad ways the productive, cognitive, and desiring capacities of the human
subject (Crary, 1992: 3).

Drawing on the work of Deleuze and Guattari, Crary claims that to under-
stand the changing epistemologies associated with the practices of sight it is
necessary to position vision not only within the frameworks of aesthetics
(art forms) or technology (novel tools), but also within much broader amal-
gamations of socioeconomic change and knowledge production (ibid.: 8).°

So what occurred in the early nineteenth century to change how vision
was understood and, perhaps more importantly, practised? According to
Crary it was the unfurling socio-cultural and politico-industrial transforma-
tions associated with modernity that would recast the nature of sight. While
the birth of modernity was clearly a product of Enlightenment science, and
associated techno-industrial developments, as a mode of social existence
modernity would define a fundamentally new way of being in the world
than that envisaged within the Enlightenment.® The new valuation of visual
experience described by Crary was, in part, a product of the inescapably
subjective nature of sight produced by European modernity. Capitalist
modernity would have two fundamental impacts on the amalgamations that
constituted nineteenth-century vision: (i) the new complexities associated
with the swirling developments of urban industrial life saw an intensification
in levels of visual interaction with previously unseen processes and events
(Crary 1992: 11); and (ii) the rise of industrial capitalism resulted in the
elevation of commodity form and fetish to previously unimagined levels
(ibid.: 14; see also Barthes, 2000; Berger, 1972). These two processes (one
of the intensification of visual opportunity, the other of the deliberate
manipulation of sight and sign) would powerfully challenge, if not halt, the
quest for objective visual perspective and truth.”

The work of both Crary and Foucault reveals how recognition of the
subjective nature of vision facilitated, and in part required, the development
of new strategies for the (re)objectification of sight (Crary, 1992: 15;
Foucault 1991 [1975]). Drawing on Foucault’s analysis of modern forms of
disciplinary technology and surveillance, the critical insight of Crary’s work
is to reveal how the emergence of more subjective (or autonomous) regimes
of sight did not emancipate vision, but instead saw the relocation of the
scientific project of objective inscription from the technological realms of
the scientific laboratory, and onto the human body (Crary, 1992: 16). This
transition from mechanistic to human sight; from the cyclopean eye of
master science to the binocular vision of the body; from geometric optics to
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physiological wvision, would give rise to a revised scientific interest in the
potential for, and limitations of, the human eye.® Concern with how to mar-
shal the capacities of the human eye would see the emergence of what Crary
describes as a ‘technique of overlapping subjection and objectification’
whereby,

[kKlnowledge was accumulated about the constitutive role of the body in the
apprehension of a visible world, and it rapidly became obvious that efficiency
and rationalisation in many areas of human activity depended on information
about the capacities of the human eye [...] The widespread preoccupation
with the defects of human vision defined evermore precisely the normal, and
generated new technologies for imposing a normative vision on the observer
(ibid.: 16).

While Crary outlines how new norms of observation emerged within the
mass cultures of nineteenth-century Europe, Foucault highlights how these
new sciences of vision and observation became part of novel systems of
disciplinary surveillance, both within correctional institutions (such as the
prison, asylum and clinic) and the wider population (Foucault, 1991 [1975];
2003b [1966]; 2007 [2004]). According to Foucault, the recalibration of the
human eye during the early nineteenth century did not only facilitate
the restructuring of economic consumption (through a new psychology of
the fetish), but also enabled a new breed of medical, social and governmental
observers to emerge, replete with new powers of diagnosis and knowledge
gathering.’

It is by no means insignificant that the first systematic observation of smoke
commenced during the intensive period of visual recalibration described by
both Crary and Foucault. In many ways it is helpful to think of smoke as just
one of the swirling array of disordered detritus associated with early capitalist
modernity in Britain. As we have already discussed in Chapter Two, the key
differences between pollution artisanale and pollution industrielle was that
industrial air pollution was of an altogether different scale and scope than its
historical predecessor. In early nineteenth-century Britain the increasing
scale of air pollution could be discerned in two ways: (i) in the way in which
it moved from being a local, point source problem, to being something that
afflicted the public spaces of the city at a pan urban scale; and (ii) by virtue
of the fact that it started to afflict an increasingly large number of industrial
cities beyond London. The rapid spread of air pollution in early industrial
Britain meant that, as with so many of the new visual phenomena associated
with modernity, it could no longer be the preserve of the isolated and removed
gaze of the experimental scientist, working in their metaphorical obscura.
The observation of smoke would require a mobile subject who was able to
follow the elusive and confusing smog as it spread through the urban sky and
weaved its way through the streets and alleys of the metropolis.
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The open acceptance of the need for embodied systems of smoke obser-
vation was the stimulus for new institutional structures to emerge that
would be dedicated to the training, inscription and regulation of the bodies
of the observers who would carry out the work of atmospheric surveillance.
In order to begin to understand the training of the modern observer’s eye in
general, and the smoke observer’s gaze more specifically, it is helpful to
reflect upon Foucault’s analysis of the relationship between seeing and know-
ing. Foucault explores this relationship through an analysis of the historical
evolution of the clinical style of gaze (2003a [1963]). While provisionally
outlining the nature of clinical observation, Foucault reflects on a passage
from Corvisart’s preface to the French translation of Auenbrugger’s 1808
Nouvelle méthode por reconnaitre maladies internes de la pointrine, ‘How rare is
the accomplished observer who knows how to wait, in the silence of the
imagination, in the calm of the mind, and before forming his judgement,
the relation of a sense actually being exercised’ (ibid.: 32). According to
Corvisart, the key to developing an embodied yet scientific way of seeing
the world depended on the ability of the observer to allow time for pro-
longed engagement with the field of vision. Extended visual engagement
with the object under scrutiny was seen to be scientifically important for
two reasons: (i) it enabled the full range of relevant visible signals to be reg-
istered; and (ii) it facilitated an effective dialogue to be established between
the mind and the eye. Time did not only ensure effective visual reconnais-
sance then, but also served to still the mind and silence the imagination
(ibid.). The calm mind and hushed imagination were crucial to the scien-
tific observer because they were seen as the precursor to reason — a reason
that had been carefully shaped by systematic visual training and experi-
ence.!° Matthew Edney thus recognises that during the nineteenth century,
belief was not based on seeing alone, but on a distinctly guided form of
vision (Edney, 1999: 48). It was the deliberate directing of vision that was
vital to the perfection of this ultimately flawed, but nevertheless indispensa-
ble, human sense. To be an effective observer during the nineteenth century
was to eschew the desultory gaze in order to allow time for vision to be gov-
erned. This is precisely what Crary emphasises in his recognition of the dual
etymology of the word observer. According to Crary, to be an observer is to
be both attentive to rules and objects: to observe norms and regulations as
well as things (Crary, 1992: 5-6). The effective administration of the
attention of scientific and governmental observers consequently enabled
the continuation of an Enlightenment project within the frail corporeality of
the human body. The reason for the observing gaze was to both perfect the
senses and to still the impulse to deductive theory. Nineteenth-century
vision was Enlightenment empiricism continued by another means.

In this volume I am primarily concerned with the role of controlled
observation within the act of a specific form of atmospheric government.
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To this end it is important to consider the impacts that the transformation
in the nature of vision had on specifically governmental gazes. In his analy-
sis of the nature of vision associated with the modern State, James Scott
reveals how industrial modernity produced an over-abundant field for gov-
ernmental vision (Scott, 1998). In this context, Scott recognises that in
order to see like a State it was important to develop not only an attentive, but
also a focused form of gaze,

Certain forms of knowledge and control require a narrowing of the field of
vision. The great advantage of such tunnel vision is that it brings in sharp
focus an otherwise more complex and unwieldy reality. This very simplifica-
tion, in turn, makes the phenomenon at the centre of the field of vision more
legible and thus more susceptible to careful measurement and to calculation.
Combined with similar observations, an overall, aggregate, synoptic view of a
selective reality is achieved, making possible a high degree of schematic knowl-
edge, control and manipulation (ibid.: 11).

The work of Scott reveals how good government requires the construction
of a very specific relationship between seeing and knowing. While the clinical
gaze requires time in order to engage an analytic of scientific interpretation,
the governmental gaze appears to require time in order for the observer to
disaggregate and simplify the field of vision. It is the acts of simplification
and abstraction that enables governmental authorities to know and under-
stand aggregates like populations, territorial resources and national atmos-
pheres (see Chapter Two). As we move through this chapter it will become
apparent that there is actually no sharp distinction between the practices
associated with the governmental and clinical gaze. The guided gaze of the
medical professional would indeed become a paradigm for the State official.
Crucial variance does, however, emerge between governmental and clinical
ways of seeing when the institutional reasons and geographical location of
sight are explored. When interpreting the role of atmospheric observers it is
critical not only to position them in relation to prevailing scientific proce-
dures of sight, but also in relation to the governmental institutions and
training regimes in which they operated, and the challenging geographical
situations that they encountered within their work.

While Scott’s account of the governmental gaze is highly instructive, there
is a tendency within his analysis to reduce the reason for State vision to the
construction of legible (and thus manageable) aggregates alone. Conse-
quently, whether Scott is describing the trained sight of early modern sur-
veyors and forest managers, or the visions of high modernist town planners,
the reasons for seeing like a State do not fundamentally change. It is in
this context that Foucault’s analysis of the history of governmental reason
(outlined in Chapter Two of this volume) becomes so important to the



44 STATE, SCIENCE AND THE SKIES

analysis of the governmental gaze. If we take Foucault’s broad tripartite
history of governmental reason: sovereignty, discipline and security (see
Chapter Two), what does this mean for analyses of governmental vision?
Well, at the simplest of levels, it would suggest that the rationalities inform-
ing governmental sight have not been constant over time, but have instead
undergone a series of more or less radical transformations. Recognising this
requires a constant sensitivity to the ways in which these different reasons
for governmental vision historically overlap, inform and undermine each
other within the changing ethos of State power. Scott’s account of State
sight appears to resonate most strongly with the visual rationalities ascribed
by Foucault to the governmentalised State, with its complex apparatus of
security. The remainder of this chapter explores the attempts that were
made in Britain to generate a scientifically inspired atmospheric gaze within
governmental institutions; how this desire was infused and informed by
overlapping regimes of visual rationality; and the geographical barriers that
the modern city presented to such ambitions.

Nuisance Inspectors and the Constitution of the Legislative
Gaze: Between Atmospheric Truth and Atmospheric Proof

When examining the historical construction of a scopic regime of air gov-
ernment in Britain it is important to recognise the exceptionally fragmented
nature of atmospheric law and regulation that persisted throughout much
of the first half of the early nineteenth century. Up until the 1840s the
British government had no systematic mechanisms in place to enable it to
effectively intervene within atmospheric relations.!! Even once successive
rounds of national legislation on air pollution were passed, it often fell on
emerging institutions of local government to implement them. It is in this
context that it is necessary to position early developments in the ways of
seeing, recording and regulating air pollution within the nascent systems of
government that were emerging in municipal authorities and city corpora-
tions. City corporations represent one of the most significant forms of gov-
ernmental response to the various problems associated with modern
industrialism in nineteenth-century Britain. City corporations were essen-
tially bodies with official legal standing that had the mandate to collectively
control the various aspects of public policy that had previously been deliv-
ered by local charitable organisations or the goodwill of private interests.
As precursors to the modern system of local government that exists in
Britain today, city corporations gradually assumed responsibility for the
provision of a range of public improvements and services that the rapid
growth of cities necessitated. If we take the policy area of health (perhaps
the most directly pertinent in the nineteenth century to questions of
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atmospheric pollution) as an example prior to the establishment of urban
corporations and municipal authorities collective health care was predomi-
nantly delivered by voluntarily funded organisations such as general hospi-
tals, workhouse infirmaries and street commissioners. Through new systems
of local taxation, city corporations sought to create a system of public
responsibility for health policy and to coordinate the previously disparate
bodies involved in the delivery of urban medical support.

While the formation of urban corporations would create a new sense of
governmental responsibility (not to mention capacity to act) on air pollu-
tion, the nature of incorporation also had an important role in shaping the
nature of atmospheric vision. If we take, as an example, the case of
Birmingham, which is located in the English Midlands, we see an interest-
ing relationship emerging between early governmental sight and acts of
municipal incorporation. Birmingham received its charter of incorporation
in 1838. As one of Britain’s largest and most heavily polluted metropolitan
centres, the act of incorporation was a vital moment in the realisation of
governmental ambitions in the area. Suddenly, rather than constituting an
urban system with multiple administrative districts, incorporation meant
that public works could be conceived of and delivered for the first time at a
pan-metropolitan scale. In response to the Public Health Act of 1848, the
Smoke Nuisance Act of 1853 and the Birmingham Improvement Act of
1851, the Municipal Corporation formed a Borough Inspection Committee
in May 1856.'2 This Inspection Committee was established in order to
monitor and enforce these Acts of public health legislation. Crucially, in the
context of this book, each of these Acts required the regulation, monitoring
and abatement of air pollution.

One of the most important actions of Birmingham’s Borough Inspection
Committee was the appointment of the city’s first nuisance inspector. In
addition to having a wonderfully enigmatic title, the nuisance inspector was
to act as the professional eyes and ears of the Inspection Committee, moni-
toring and analysing a range of public health issues. Similar types of nui-
sance (or public health) inspectors were appointed in other large cities such
as Leeds, Salford and Liverpool during the time period within which
Birmingham commissioned its first inspectoral activities. As arguably the
earliest figures to be charged with the systematic governance of atmospheric
pollution in Britain, it is worth spending some time outlining the various
duties associated with these nuisance inspectors. One of the main roles of
Birmingham’s first nuisance inspector was a legal one. The nuisance inspec-
tor was responsible for bringing information on smoke pollution events to
the Inspection Committee, and on their orders, taking legal actions against
those deemed to be transgressing the legal limits placed on atmospheric
pollution. The following excerpt, for example, is taken from the Birmingham
Borough Inspection Minute Book of 3 September 1856,
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The Inspector reports that he laid information against Mr Eddleston and
Williams, George Street and Mr Richard Dodge, Bull Ring for Smoke
Nuisance. They appeared before the Justices on the 30th and were fined 20
Guineas and costs each and the nuisance abated. The Inspector did not lay
any information against Mr Phillip Harvies, not thinking it a sufficient case to
interfere with.?

The various reports presented by the nuisance inspector for Birmingham
make it clear that legal precedent heavily conditioned his governmental
gaze. Birmingham’s nuisance inspector was not trained to see and quantify
air pollution in and of itself, but to assess the legal implications of an air
pollution event. The legalistic gaze of the nuisance inspector should not,
however, be interpreted as a form of governmental sight that assessed
whether some absolute legal boundary had been transgressed, but rather as
an analysis of whether a pollution event could be converted into a legal
prosecution. The assessment of whether a pollution offence was admissible
in court was particularly important to the nuisance inspector for two rea-
sons: first, because he was expected to act as the key witness for the prose-
cution; and second, because his wages were partly determined by the
number of successful prosecutions he delivered (to present an unsuccessful
case before the justices would not only be a waste of his time, but also finan-
cially prohibitive).

In many ways the legally codified eye of the nuisance inspector reflects
the continuation of the litigious form of air pollution government that
operated within the courts leet system in pre-industrial Britain (see
Chapter Two). The very existence of the nuisance inspector, however,
meant that a more systematic, and supposedly efficient, application of the
law could be achieved than had been possible under the rather ad hoc
system of prosecution brought before courts leet. Despite being grounded
in the absolute authority of the law, it is wrong to equate the gaze of nui-
sance inspectors with a form of sovereign sight and control. Unlike the
absolutist proclamations on air pollution made by English and British
monarchs in the past, the nuisance inspectors were not policing a system
of complete smoke abatement. In the case of Birmingham, for example,
the ‘nuisance’ level of air pollution was calibrated under the rubric of the
extent to which pollution was dangerous or injurious to health.'* Calculating
the potential human health impacts of an air pollution event was under-
taken through regular liaison between nuisance inspector and City
Inspection Committee, which counted medical professionals among its
membership. The inspector and Inspection Committee in Birmingham
met every month. At this regularly convened meeting the inspector’s record
of public health offences was presented and recorded in the Committee’s
minute book. While the routine opening of the inspector’s book provided
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an opportunity to assess tolerable levels of air pollution, these meetings
were primarily concerned with the legal cogency of the atmospheric testi-
monies presented by the nuisance inspector. The cases of atmospheric
pollution that were referred by the City Inspection Committee for prose-
cution were consequently not so much revelations of atmospheric truth,
but more testimonies of atmospheric proof.

Meat, Lodgings and the Sky: From the Generic Gaze
to Specialist Air Observation

Controlling urban nuisance and the generic gaze

While the formation of urban corporations and the implementation of the
Smoke Nuisance Act of 1853 gave rise to previously unprecedented levels
of atmospheric surveillance, the nature of public health institutions in
mid-nineteenth century Britain placed severe restrictions on how the atmos-
phere could be seen. The problem was that by constructing atmospheric
pollution as an issue of public health, atmospheric government become part
of an increasingly cumbersome and confusing arena of knowledge gather-
ing, regulation and policy development. The discursive construction of
public health offences as acts that were dangerous or injurious to human health
meant that nuisance inspectors were confronted with a bewildering spec-
trum for governmental observation. Again taking the case of Birmingham’s
nuisance inspector, we see nuisance offences covering the conditions of
lodging houses, the quality and safety of meat being produced in slaughter
houses, the provision of new systems of paving and drainage in public
spaces, the regulation of cholera and smallpox, and even the development
and location of the first generation of public urinals!'® These varied govern-
mental spheres meant that Birmingham’s nuisance inspector was expected
to combine knowledge of architecture, food production, sanitation, engi-
neering and epidemiology. In the context of such varied responsibilities it is,
perhaps, unsurprising that early nuisance inspectors did not necessarily
have specialist training in the observation and abatement of air pollution.
Air pollution was just one, albeit crucial, area of the new governmental field
that was defined by the term ‘public health’. Perhaps the clearest example
of the varied nature of nuisance inspection in the industrial city I have found
comes from a summary of inspection activities compiled by the Chief
Sanitary Inspector of Glasgow in 1887. In his Eighteenth Annual Report
(a report which admittedly reflects the gradual accumulation of inspectoral
responsibilities over 40 years) he details more than 360,000 acts of inspec-
tion spread over 28 areas that range from a lack of light to the availability of
handrails on stairs (see Table 3.1).
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Table 3.1 Summary of Glasgow Sanitary Inspector’s Eighteenth Annual Report, year ending
31 December 1887

Number of inspections

Nature of inspections conducted
Accumulation of garbage 1,731
Apartments with insufficient light 14
Ashpits — out of repair or poorly located 1,830
Bad smells in houses 202
Building where animals were inappropriately kept 73
Corners used as urinals 1,244
Dangerous chimney cans on roof tops 1
Dead animal matter under floor 16
Defective windows 56
Water supply from cistern in water closet 174
Drains, soilpipes, branches 4,943
External walls of dwellings 4,245
Floors of house or water closet 1,033
Handrails and treads on stairs 228
House damp 79
Broken jawboxes water closets or traps 1,984
Lobbies requiring light/ventilation 90
No ashpit, privy or water closet in accommodation 18
Roofs of houses 18
Pipes or gutters of tenements out of repair 1,405
Smoky chimneys 139
Steam or noxious waste discharged from sewers 2
Wialls, ceilings out of repair 188
Wiater cisterns foul or uncovered 73
Water supply damaged 1,732
Windows of staircases 43
Reports of waste of water 558
Nuisance and infectious diseases 361,114

Source: G.Cit.Arch DTC.14.2(6)

To gain a more detailed sense of the generic governmental gaze that was
required by early nuisance inspectors it is instructive to consider the sum-
mary of nuisance offences that were brought before the justices by
Birmingham’s nuisance inspector in September 1857 (see Table 3.2).
Table 3.2 reveals two interesting things about the inspection of nuisances.
First, it is clear that in the pursuit of some 191 prosecutions in one
12-month period that the governance of public health placed a great stress
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on the time of Birmingham’s nuisance inspector. Second, the relatively
small number of (admittedly successful) prosecutions brought for air
pollution offences reveals the relatively limited amount of time that was, at
this point, being devoted to atmospheric observation. While it is obviously
dangerous to equate legal proceedings directly with levels of observations,
it is clear that in constituting only 5.8% of yearly public health cases heard
in Birmingham in 1856/7, that air pollution did not feature prominently in
the nuisance inspector’s gaze. This situation should hardly be surprising.
The urgent need to address the threats associated with cholera, smallpox
and other epidemic threats was high on any mid-nineteenth-century
inspector’s mind. At a more practical level, the actual opportunities to
observe smoke offences were constrained by time. The observation of air
pollution required far more time to be spent in the field (waiting for an
offence to happen) than, say, inspecting a lodging house or public drain.
Yet time was something that early nuisance inspectors clearly did not have
as they attempted to glimpse the sky while moving between slaughter-
house and sewer, lodging tenement and committee meeting, and between
factory and courthouse. It is in this context that it seems likely that the 11
prosecutions for smoke offences recorded in Table 3.2 were instances of
extreme public nuisance brought to the attention of the nuisance inspector
by members of the public and not as a result of any systematic observation
of the city’s skies.

The strain that these varied responsibilities of inspection and legal testi-
mony placed on early nuisance inspectors can be discerned in the minutes
of the meetings held between Birmingham’s inspectors and the City
Inspection Committee.! In a letter to the Inspection Committee, dated the
14 August 1866, the Birmingham borough analyst (a later name for the
nuisance inspector) Alfred Hill expressed his resentment at the amount of
unpaid time he had to spend in the courthouse pursuing public health
prosecutions,

Dear Sir, with reference to my Bill of Charges of which you spoke to me I beg
to say that for some time after my appointment as Borough Analyst I used to
receive a Guinea for inspecting the meat, and another for giving evidence
upon it, and that when I undertook to perform the numerous duties, sanitary
and chemical, mentioned in the conditions of my appointment, including the
gratuitous inspection of suspected meat, attendance to give evidence in courts
of justice was not included.

I am frequently compelled to wait in court until 2 o’clock, thus losing half
a day for which I think the fee of a Guinea is little enough, and it does not
seem to be an equitable arrangement that my remuneration should be depend-
ent on the accident of the prosecution being successful; my time and services
are of equal value whether the case be gained or not.!”
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Despite now having the new, if still wonderfully vague, title of borough
analyst, it appears that Alfred Hill was beginning to feel the strain of his
numerous, and often unnecessary, inspection duties and relatively limited
remuneration. Significantly, Alfred Hill was a trained medical doctor who
was based at Sydenham College, Birmingham. While his medical training
would obviously have been useful for many aspects of his work, it would not
have provided the specialist knowledge required for the effective monitoring
and abatement of air pollution.

Re-observing smoke and making time and space
for the specialist gaze

During the 1860s and early 1870s a series of events conspired to fortify the
capacity of nuisance and public health inspection committees to record and
control air pollution. First, in large cities like Birmingham the ability to
bring prosecutions for smoke offences was extended from official analysts
and inspectors to include any two physicians or surgeons (or one physician
and one surgeon) who observed a pollution event.!® The use of itinerant
smoke inspectors such as doctors and surgeons was further consolidated in
large cities such as Manchester where the local police force were deployed
as extra eyes on the street (Mosley, 2001: 136-41)."° Indeed, up until the
Public Health Act (London) of 1891 the police authority held primary
responsibility for monitoring and prosecuting air pollution offences in the
capital (Thorsheim, 2006: 114). Interestingly, when the notion of deploying
police offices to assist with the observation or air pollution in Birmingham
was made in 1877 the borough analysts opposed the idea. The argument
against the deployment of police officers is an instructive one,

Your sub-committee have also considered the practicability of employing the
police in making smoke observations and they are of the opinion that it is
impracticable as a length of time must be taken during the emissions of smoke
from manufacture’s chimneys, and it is absolutely necessary for the inspector
to acquaint manufactures when he has committed [an offence] and ascertain
the causes of the emission of smoke, and to prove when the case is heard
before the justices that it is practicable and possible to consume the smoke.?°

It appears that when it came to smoke inspection a careful balance had to
be struck between the capacities of observation and the ability to provoke
and encourage reform. The job of the air pollution inspector, as we will see,
was one not just of removed observation, but also of active communion with
the perpetrators of air pollution.

The need to forge an intimate working relation between factory owners
and nuisance inspectors was heightened in 1863 with the passing of the
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Alkali Act.?! The Alkali Act, and its subsequent amendments, were designed
to control the production of hydrochloric acid vapours (produced in the
manufacture of alkalis) and various sulphur compounds that were released
during the production of heavy chemicals (Thorsheim, 2006: 113). These
pollutants were a danger to human health and had caused significant harm
to the agricultural lands surrounding large cities (Brimblecombe, 1987:
136-7). At one level the Alkali Act provided a fresh cadre of bureaucrats
who were dedicated to a new aspect of atmospheric observation.?? These
bureaucrats formed the nationally constituted Alkali Inspectorate and were
overseen by a Chief Alkali Inspector, Robert Angus Smith. At another level,
however, the Alkali Act also resulted in much confusion over the role of the
different components of the British State within atmospheric inspection.
Although the Alkali Inspectorate had legislative responsibility for regulating
the sulphur compounds that were produced in the manufacture of chemicals,
it was not responsible for the often-greater quantities of sulphur emitted
during the processes of combustion. The sulphur produced during the proc-
esses of combustion, and contained within smoke, was the rigorously
guarded responsibility of fledgling municipal authorities. Thorsheim claims
that Birmingham’s Inspection Committee resolutely defended its control
over smoke abatement in the city against the desires of the Alkali Inspectorate
to gain greater control over the regulation of different sources of pollution
(2006: 113). While defending its right to regulate smoke pollution,
Birmingham’s Inspection Committee also gradually assumed more respon-
sibility for different aspects of chemical inspection. With the Alkali
Inspectorate being underfunded and understaffed (see Jones, 2007: 111-42),
local borough authorities gradually took it upon themselves to regulate
different aspects of the Alkali Act at a local level. While taking responsibility
for different aspects of the Alkali Act brought with it the promise of greater
funding and support for inspection committees, it also carried a new set of
inspectoral demands.

The new pressures that the Alkali Act brought to local nuisance inspec-
tors is revealed in the following report delivered by Oliver Pemberton to the
Birmingham Borough Inspection Committee in June 1866,

Sir, In accordance with instructions I received I have visited and carefully
inspected the chemical works of James Armitage and Sons situated in Love
Lane [...] with the view to reporting on the extent to which gases injurious to
health [are emitted] in the processes carried out by the firm. Armitage and
Sons are manufactures of nitric and sulphuric acid and of salt ammoniate
[...]

Sulphureated hydrogen is likely to escape at two stages when the supply [of]
crude ammoniacal liquor is at the landing of the canal — the other when the
gas liquor is saturated with hydrochloric acid. In regard to [the] second, I am



SCIENCE, SIGHT AND THE OPTICS OF AIR GOVERNMENT 53

of the opinion that no escape of any importance now takes place.
I cannot, however, think that this was formerly the case. During the last fort-
night Armitage and Sons have arranged that the sulphureated hydrogen given
off is at once conveyed into a flue where it is burned and finally permitted to
escape in a harmless form via a Chimney 120 ft high.*?

The need for highly specialised understanding of the various chemical and
mechanical processes that caused air pollution, combined with a desire to
establish strong personal bonds of reform between inspector and factory
owner, placed new pressures on atmospheric inspectors following 1863.
These pressures would, in the long term, be crucial to the emergence of a
more expert breed of atmospheric inspectors in Britain.

While the Alkali Act of 1863 was an important moment in the move
towards a more specialist atmospheric gaze, the relative success of the Act
meant that it was another, far more recalcitrant, form of air pollution that
would be the target for this new regime of governmental sight: namely
smoke.?* While acid-based forms of air pollution would prove susceptible to
governmental regulation, the lack of technological solutions to the produc-
tion of smoke (not to mention the lack of fuel-substitute alternatives to coal)
meant that it become the primary focus of atmospheric observers during
the later years of the nineteenth century. Both the 1866 and 1875 Public
Health Acts contained important proclamations on the regulation of smoke
pollution. Although the 1872 Public Health Act did not address the prob-
lems of smoke directly, its requirement that large urban corporations amal-
gamate the various tasks associated with public health into new Urban
Sanitary Authorities, and appoint associated medical officers, suddenly
meant that more resources were made available for public health inspec-
tions generally (and atmospheric inspection more specifically).?®

The creation of the larger and more powerful Sanitary Authorities, which
replaced Borough Inspection Committees, created a new institutional con-
text for atmospheric observation in mid-nineteenth-century Britain.?¢
Returning to the example of Birmingham we see the establishment of a
specialist smoke subcommittee and dedicated smoke inspectors who were
to report to the Sanitary Authority on smoke pollution in the metropolis.?’
The birth of specialised smoke inspectors had two important implications
for atmospheric governance in the 1870s. First, it enabled the employment
of inspectors who had a greater understanding of the nature of smoke and
the causes of atmospheric pollution. In this context, it is significant that
many early smoke observers were either coal officers or trained meteorolo-
gists (see below). Second, it meant that inspectors had much more time to
devote to the patient observation of smoke.To paraphrase Crary (1992), the
specialist smoke observer who emerged in the 1870s embodied an attempt
to facilitate a managed form of atmospheric attention within the distracting
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nuisances of the modern city. The new levels of attention that could now be
devoted to the inspection of smoke nuisances meant that the disciplinary
nature of the legalistic atmospheric gaze could be greatly enhanced.
Suddenly there was a figure devoted to uncovering and prosecuting smoke
offences who was not burdened by the demands of other inspectorial duties.
Perhaps more importantly, however, the expert smoke observer facilitated a
further change in the nature of atmospheric government: an extension of
the disciplinary gaze into the realms of security and governmentality. The
specialisation of smoke observation did not only mean that the emissions of
more factories could be policed, but also that atmospheric inspectors could
spend much longer periods of time learning how to identify different forms
and intensities of smoke pollution and to unlock the principles behind the
production and movement of smoke within the atmosphere.

The extension of the disciplinary gaze of the smoke inspector into the
more abstract concerns of atmospheric security can be discerned in
Birmingham almost immediately after the 1872 Public Health Act. It was at
this time that the Inspection Committee started to consider how to redeploy
its newfound power and capacities into a more systematic analysis of air
pollution. It was in this context thatin 1873 the city’s Inspection Committee’s
minutes read, ‘[R]esolved, that the inspector be instructed to place one of
his assistants in some locality where he can watch the smoke of some six or
seven chimneys at once, for twelve consecutive days and report the results
to this committee’.?® Following this resolution Mr Bolton, of the Smoke
Nuisance Subcommittee, took up a suitable vantage point on Birmingham’s
Broad Street (in the western sector of the city) to observe a collection of
factory chimneys.? Mr Bolton devoted up to eight and half hours a day
between 20 March and 1 April 1873 observing smoke pollution in this
vicinity. The results of Mr Bolton’s observational endeavours are recorded
inTable 3.3.There are three very important points to note within this seem-
ingly innocuous table. The first is the amount of time that Mr Bolton was
able to devote to the observation of atmospheric pollution. In all Mr Bolton
spent 77Y2 hours, over the course of 12 days, inspecting the skies over Broad
Street. In addition to undoubtedly giving Mr Bolton a sore neck, such an
intensity of observation would have been unthinkable within the time
demands of the all-purpose nuisance inspector’s day.

The second thing of note within Mr Bolton’s record of observations is
that it provides a reliable temporal record of air pollution. The recording of
pollution events in relation to time marks the first move away from simply
disciplining smoke offences and towards trying to understand the underlying
logic and nature of air pollution itself. Suddenly the changing nature of the
observation of air pollution enabled a series of questions to be asked about
its nature. At what times of day is atmospheric pollution greatest? What
impacts do certain weather conditions have on the nature of air pollution?
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Table 3.3 Summary of Mr Bolton’s smoke observations from Broad Street, Birmingham
(20 March—1 April 1873)

Average
Hours on duty Hours Hours Smoke smoke per
Date [time spans] foggy  clear  observed hour

20 March 6.5 [10-1/2-5.30] Nil 6.5 lhr 57min 18min
21 March 8 [8.30-1/9-12.30] Nil 7.5 2hr 40.5min  22min

22 March 3.5 [9-12.30] Nil 3.5 lhr 6.5min 19min

24 March 8.5 [9-5.30] 4 4.5 lhr 18.5min  17.5min
25 March 8.5 [8.30-1/2-6] 2 6.5 3hr 27.75min
26 March 8 [9-5] 1 7 2hr 32min 22min

27 March 8 [9-1/2-6] 2.5 6 2hr 4min 26.5min
28 March 8.5 [9-5.30] 4-6 4.5 lhr 18.5min  17.5min
29 March 4 [9-1] 2.5 2.5 1hr 42min 13.5min
31 March 7 [9-1/2-5] Nil 7 4hr 42min 40.25min
1 April 7 [9-1/2-5] Nil 7 3hr 2min 26min

Source: B.Cit.Arch BCC/AR-78 — Minute 3756

Is there a cycle of urban air pollution? The ability to observe pollution on
these terms would facilitate a fundamental shift in governmental thinking
towards air pollution. The shift in governmental rationality that it is possible
to discern in Mr Broad’s records is from law and discipline and towards
security (see Chapter Two). The practices of observation displayed by
Mr Broad and Birmingham’s Inspection Committee in the 1870s reflect a
desire to work within the realiry of air pollution, and to understand how it is
connected to other natural and socioeconomic systems (see Foucault 2007
[2004]: 47). Understanding the reality of air pollution would enable gov-
ernmental authorities to assess when it was socially necessary, but also
economically possible, for atmospheric government to be operationalised.
The third and final dimension of note within Mr Bolton’s chronicle of
smoke observation is its recording and calculation of average smoke emis-
sions per hour. The ability to be able to calculate average smoke emissions
per hour meant that for the first time, in Birmingham at least, a set of
atmospheric data was produced that could be recorded and then compared
with other measured observations of pollution carried out in different
locations and over differing periods of time. This type of calibrated data
embodies the modes of numerical abstraction that we now classically asso-
ciate with statistics.’® While statistics can take a variety of forms, it is clear
that the types of atmospheric knowledge that were starting to be produced in
places like Birmingham in the 1870s were amenable to a nascent governmental
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programme of pollution data gathering and comparison that was beginning
to emerge in Britain. The governmental importance of calibrated statistical
data stems from the fact that they enabled Inspection Committees, Sanitary
Authorities and National Boards of Health to think about air pollution and
its abatement in new ways. Suddenly smoke was not something that was to be
regulated exclusively at the factory chimney, but could also be imagined — in
relation to the reduction of air pollution averages at least — at the scale of the
metropolitan district, city, region and even nation.

The emerging desire to understand and thus govern the reality of air
pollution in nineteenth-century Birmingham can been seen in the initiatives
of the Borough Sanitary Committee following Mr Broad’s provisional
survey. By 1877 it is possible to discern a desire in the Committee not only
to record air pollution events over long periods of time, but also to vary the
diurnal timing of observations. Concerned that factory owners were using
the cover of the sleeping city to emit their unwanted atmospheric effluent,
the Birmingham Sanitary Committee ordered its smoke observers to rise
early in the morning in order to commence a new series of dawn surveys.>!
The Report of the Sub-Committee on Smoke reflects that there was little
reward for the inspectors’ extra efforts,

[t]he sub-committee report that they have sent out the smoke inspectors as
soon as it was daylight in the morning and the inspectors have reported that
there was no more smoke made then than at other times of day, but that they
had reason to suppose that smoke was made at 6 and 7 o’clock in the morning
and your sub-committee have directed that as the mornings get lighter the
inspectors shall go out earlier and inspect then.??

Despite the new resources that existed to support smoke observers in
1870s’ Britain, this minute reveals that even their trained gaze could not
penetrate the opacity of metropolitan night. As with so much illicit activity
in the nineteenth-century city, it appears likely that significant amounts of
air pollution were transmitted under the concealment of the night sky.

In addition to increasing the temporal scope of smoke observation there
was a parallel move by many urban Sanitary Authorities to enlarge the spa-
tial range of atmospheric monitoring.?> Consequently, in addition to encour-
aging smoke observers to gaze for longer periods of time over a collection of
chimneys, borough authorities encouraged the replication of sustained
atmospheric observation in simultaneous urban locations. The earliest evi-
dence I have been able to find of systematic, pan-urban surveys of air pol-
lution comes from Manchester. In the Minutes of Evidence submitted to
the government’s Select Committee on Smoke Prevention of 1843 there is a
detailed record of an urban-wide smoke observation programme that was
carried out by the Manchester Police Commission.** It was Colonel Sir
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Charles Shaw, the Chief Commissioner of Police, who ordered Manchester’s
smoke observation programme to be conducted in the early months of
1841. The pan-urban scale of the Manchester survey was organised by the
use of Police Division Districts as a way of spatially ordering observations.
The smoke survey took place between 27 January and 1 February with
synchronous observations being made of different chimneys between the
hours of 2pm and 4pm (see Table 3.4).

It is clear from the documents submitted to the Select Committee on
Smoke Prevention that the Manchester survey was inhibited by the fact that
on many days smoke pollution and weather conditions were so bad that it
obscured the factories that were being observed and made it impossible to
attribute smoke nuisance to any one polluter in particular (notice the entry
of ‘obscured’ for Chimney C in Table 3.4).?> Second, and related to this
point, while the Manchester survey had an unprecedented geographical
scope, it could still only focus on 53 designated chimneys out of 461 poten-
tial sites. Consequently, while offering the potential for a more governmen-
tal form of gaze, the efforts of Manchester’s Police Authority were clearly
circumscribed by the limited time and resources that were available to the
Commission.

Despite the disciplinary mentalities of the Manchester smoke survey it is
apparent that its use of geographically dispersed, but temporally synchro-
nised observations, would provide a paradigm for the new forms of atmos-
pheric observations that started to emerge in the 1870s. In Birmingham the
Smoke Nuisance Sub-Committee ordered increasingly widespread surveys
of atmospheric pollution.?® These surveys would contribute to a greater
appreciation of the operation of urban pollution systems at various times of
the day and year, and in relation to different climatic systems, working prac-
tices and economic cycles. There was, of course, a price to be paid for
extending the parameters of air pollution observation in both time and
space: this was the cost of employing more highly trained and disciplined
smoke observers. This was a cost that some city authorities were able to
meet more effectively than others.

Despite the new expectations surrounding atmospheric governance in
the 1870s, evidence reveals that the personnel devoted to smoke inspection
during this decade were distributed in a highly uneven way. In February
1875 there were 43 sanitary inspectors (including two smoke inspectors)
operating in the city of Manchester (with a population of 335,339); 22
inspectors operating in Leeds; and 16 in the city of Bristol (Birmingham
Sanitary Committee, 1875).” Despite being the largest city outside London,
Birmingham (with its population of 360,892) had only 12 inspectors oper-
ating in 1875, and of these only one employed in a full-time capacity to
monitor smoke (ibid.). While the level of inspectorial capacity was obviously
limited throughout British cities, the uneven governmental capacities that
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existed between cities were a source of great consternation in cities like
Birmingham. In 1875 Birmingham had one sanitary inspector for every
30,000 inhabitants; this compared unfavourably with Manchester that
could boast an inspector for every 8000 residents (ibid.). Furthermore, it
was estimated that Birmingham’s solitary, full-time smoke inspector was
expected to cover a staggering 190 miles of streets in the completion of his
monitoring duties. Such a situation led Birmingham’s Sanitary Committee
to conclude that,

Sanitary inspection in Birmingham, as at presently carried out, in no sense
amounts to sanitary supervision, for the staff is so limited that its capacity is
exhausted in dealing with nuisances which are allowed to become intolerable
before they are either brought to the notice of the inspectors or are discovered
by them. It is the desire of your Committee that we should be in a position to
maintain a constant supervision [...] but this change of system will entail a
vast increase of work, which will be further augmented by the more minute
character of the proposed inspection.?®

The tension between supervision and inspection, between the minutiae
of personal conduct management and the generalities of governmentality,
would be a recurring theme for smoke observers throughout the remainder
of the nineteenth century. At this point in time, however, Birmingham’s
Sanitary Committee’s protestation led to the award of extra funding and
resources to the Committee; a pattern that would be repeated throughout
the industrial towns and cities of Britain. Significantly, a part of the extra
funding that was directed into inspectorial activities in Birmingham came
from central government’s Local Government Board. As part of this funding
agreement the Birmingham Sanitary Committee was expected to furnish
the Local Government Board with data on smoke (and other public) nui-
sances.> This, and other local agreements like it, effectively embodied the
beginnings of the nationalisation of air pollution knowledge collection and
represented an important shift in the level of reality at which pollution was
beginning to be conceived and acted upon.

Between Science and Supervision: Coding the Eye and sub
rosa Observations

The new governmental capacity generated for atmospheric surveillance
during the 1870s had two basic consequences. First, it was inevitably con-
nected to the rapid expansion of observatory activity. The new intensity of
atmospheric surveillance is captured well in the following report of the Smoke
Sub-Committee to the Sanitary Committee of Birmingham City Council,
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The Smoke Sub-Committee reports that during the four months ended
December 31st 1876 [...] 2188 observations of chimneys have been made,
235 manufactures whose chimneys emitted smoke from 1-10 minutes in the
hour have been cautioned; 85 have been reported where smoke was emitted
from 10 to 30 minutes in the hour; 86 have been summoned, and 85 have
been convicted in penalties amounting to £45. 12,6 and costs amounting to
£35.14,0.%°

Being able to conduct 2188 observations of air pollution over the course
of four months would have been unimaginable under the generic sanitary
responsibilities of nuisance inspectors. In addition to increasing the volume
of air inspections, however, the new institutional structures put in place by
Sanitary Authorities during the 1870s facilitated the training of a new breed
of atmospheric professionals.

Second, in the last two decades of the nineteenth century it is possible
to discern the increasing professionalisation of air pollution monitoring.
In addition to having dedicated smoke inspectors, the sanitary committees
increasingly sought to employ smoke observers who had a specialist (and
preferably scientific) background in issues pertinent to air pollution abate-
ment.*! The types of professionally trained personnel who were deemed
suitable air inspectors provide an interesting insight into the different gov-
ernmental rationalities that were informing Sanitary Authorities at the turn
of the twentieth century. On the one hand borough councils had a penchant
for employing local coal officers. Coal officers provided two clear advan-
tages when it came to the local governance of smoke pollution. At one level
they had an eye that was carefully attuned to the subtle variations that
existed between different forms of smoke pollution. At another, more ana-
Iytical level, through their experience of working with coal they had a good
understanding of how to read the shade, density and extent of smoke in
order to provide a diagnosis of combustion efficiency. The connection that
coal officers could make between smoke type and combustion process was
seen as vital in relation to offering advice and supervision to furnace operators
and factory owners on how to improve the efficiency of their coal-burning
procedures. Figure 3.1 is a diagrammatic cross-section of a furnace drawn
by a smoke inspector employed by London’s Public Control Department.
Such diagrams were used to visually express the problems in furnace design
that restricted air circulation and exacerbate smoke pollution.

In some ways it is possible to see the necessary balance between the flow
of clean air through a mechanically efficient furnace as becoming a meta-
phor for the circulation of fresh air through an economically efficient city.
Understanding the movement of air through the city was, of course, a much
more difficult task than the forms of furnace analysis conducted by coal
officers. It is in this context that the choice of the second brand of trained
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Image not available in this electronic edition

Figure 3.1  Air motion and the supervision of the furnace
Source: L.Met.Arch LCC/PC/Gen/1/33 — Smoke Observation Report

smoke observer was important. Records show that in addition to coal
officers, metropolitan authorities also deemed inspectors with meteorologi-
cal training as suitable persons for smoke observation.**While lacking in the
skills needed for the optical analysis of smoke, meteorologists held other
abilities that were relevant to the scientific analysis and governing of the
atmosphere. At one level they were experienced in the use of observational
techniques and technologies for atmospheric surveillance (for greater detail
see Chapter Five). At a second, and perhaps more important, level, meteor-
ologists were skilled in interpreting the physical climate through which
pollution passes and in understanding the atmospheric conditions under
which air pollution is either attenuated or exacerbated. With their knowl-
edge of the mechanics of cloud formation, pressure systems and atmos-
pheric currents meteorologists promised a form of atmospheric government
that was removed from the factory and furnace, and instead operated at the
level of urban pollution systems. If coal officers could interpret the move-
ment of air and smoke though the furnace, meteorologists promised an
analysis of how and why smoke moved through the whole urban landscape,
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and perhaps more importantly still, the construction of pollution forecasts
and predictions (see Chapter Seven). The involvement of meteorologists
within the emerging governmental science of air pollution monitoring was,
of course, just one moment within a much longer historical entanglement of
the meteorological sciences and the study of air pollution in Britain.*

The combined use of coal officers and meteorologists to monitor air
pollution in nineteenth-century Britain does, however, expose another
important tension in the rationalities associated with atmospheric govern-
ment: the recurring tension between atmospheric supervision and atmospheric
surveillance. While the expertise of coal officers was obviously used to
supervise those involved in combustion activities, meteorologists were
employed in order to adopt a more removed form of scientific overview.
While notions of supervision and surveillance were not always incompati-
ble, they were far from complementary. As we move through this volume it
will become clear that the relationship between surveillance and supervision
has been a constant source of tension in the evolution of a governmental
science of air pollution.

The professionalising of air pollution monitoring in Britain during the
late nineteenth century was undergirded by a series of new administrative
devices that were designed to assist with smoke observation. In London, for
example, the Public Control Department designed a series of Smoke
Consumption Report forms upon which smoke inspectors could more accu-
rately and consistently record their daily observations (see Figure 3.2a).
This, and other forms like it, provided space for the recording of the precise
date, timing and duration of observations, and for the first time facilitated
the classification of different types of smoke. In the form shown in Figure
3.2b, for example, we see categories for ‘black smoke’ and ‘light smoke’;
while the space provided for ‘other comments’ was used by the observer to
verbally articulate the types of smoke plumes that she/he observed on any
particular day. As a vague and unscientifically specified designation for sus-
pended particulate matter it was difficult, even for highly trained observers,
to provide effective accounts of the great variety of smoke events that they
encountered. The ability to classify different smoke types was, however,
important for two reasons. First, many of the existing acts of local and
national legislation focused exclusively on the prosecution of black smoke
(see Thorsheim, 2006: 114). Second, the classificatory grid provided smoke
observers with the ability to record air pollution events even if they were not
going to formally prosecute the cases that they observed. One of the virtues
of this form was that it provided a mobile technology through which the
information collected by different observers could be compared and, if
necessary, aggregated into larger data sets.

It is clear that by the late nineteenth and early twentieth centuries institu-
tional changes in local government, new levels of resource provision for
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Figure 3.2  London County Council (a) smoke consumption form and (b) smoke diagram
Source: L.Met.Arch LCC/PC/Gen/1/33 — Smoke Observation Report
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sanitary committees, and nuanced administrative procedures all coalesced
to create a new generation of smoke observers. In many ways this new breed
of professionally trained atmospheric observer personally embodies the
transition that Foucault charts in liberal government from the art to the sci-
ence of governmental intervention: a threshold between purported subjec-
tivity and objectivity. Yet despite the careful coding of these new observers’
eyes, and the assiduous management of their attention through observa-
tional devices such as charts and diagrams, it is clear that atmospheric
observers were unable to cross the threshold identified by Foucault. One of
my favourite examples of this conundrum comes from the account of a
London County Council observer, who on 28 April 1899 recounted,

I had posted myself in the morning on the Westminster side of the river in
order to escape observation, but shortly after 10am the two watchmen
employed by the firms came over and stood a short distance off evidently to
let me see that I had been recognised, and subsequently the owner [of Lambeth
Potteries] came to me on Lambeth Bridge [...] he wished me to represent to
the Council that he was doing everything in his power to prevent nuisance.**

Unlike the ideal of the removed and objective scientist, the smoke observer
was always located within the socio-physical landscape of the city. Sometimes
this landscape made observation physically difficult (in relation to atmos-
pheric conditions, or the distance that needed to be covered to make inspec-
tions). At other times the cityscape facilitated all kinds of subjective
encounters between the observer and the observed. As our smoke inspector
stands on the banks of the River Thames — betrayed by his familiarity, the
observer becoming quite literally the observed — Lambeth Bridge becomes
the threshold of government with science: a space between objectivity and
subjectivity; between representation and intervention; between science and
supervision.

Conclusion: On the Changing Nature of the Atmospheric Gaze

This chapter has revealed that something quite fundamental changed in the
nature of government-based atmospheric observation in Britain during the
1870s. At one level this change was connected to the visual capacities of
pollution observers. Suddenly freed of their generic responsibilities for
public health enforcement and nuisance abatement, Sanitary Authorities
were able to foster and tutor a new breed of dedicated atmospheric observ-
ers. These observers often had specialist training in how to read smoke and
the skies, but perhaps more importantly, were given more time to dedicate
to observing urban atmospheres. At another level, however, the change in
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atmospheric observation that began in the 1870s was not so much about
the capacities of governmental sight, but the changing reasons for atmos-
pheric government these new regimes of ocular governance facilitated.
Suddenly with more resources, and more observers, the intention of atmos-
pheric government was able to change from one devoted primarily to disci-
plinary enforcement to a governmentality concerned with the nature of air
pollution itself. It is not that the disciplinary role of smoke observers disap-
peared (indeed with more observers on the streets, sanitary committee
minutes show that from the 1870s onwards it was possible to bring more
cases of air pollution to the courts than ever before), but rather that it was
joined by another reason for government. Through the use of large-scale,
synchronised observations of the atmosphere it become possible for sani-
tary authorities to develop an understanding of the broader atmospheric
functioning of air pollution and how it was connected to short-term urban
cycles and even longer term economic fortunes. It is important to note that
this change in the nature of atmospheric governmentality was not part of
some unfurling modernist State agenda, but was instead the contingent
outcome of a series of struggles over the local funding of government
regimes and the gradual establishment of municipal authorities. Atmospheric
science did not simply colonise governmental practice: the incorporation of
a scientific mentality into air government was the product of political strug-
gles over institutional responsibilities and resources. What this change did
mean, however, was that the question of atmospheric government began to
shift from a concern with how to police and enforce atmospheric legislation,
to an assessment of how effective atmospheric governance was, and of the
most effective ways of constructing regimes of air governance in the future.

Throughout this chapter we have seen how the desire to make the gov-
ernment of air pollution in nineteenth-century Britain a more scientific
endeavour focused on the constitution of a new regime of vision. The
attempt to make the observation of air pollution more scientific was facili-
tated through a series of interrelated strategies including: the employment
of full-time smoke observers; the recruitment of personnel with back-
grounds in areas of atmospheric or pollution science; and the use of pro-
longed periods of controlled atmospheric observation. In addition to these
strategies, a series of devices also enabled the more systematic coding and
recording of pollution episodes. These varied devices ranged from the
nuisance inspector’s book that was ‘opened’ regularly in front of inspection
committees, to the smoke consumption forms and smoke diagrams
employed by the London Country Council. While justified in relation to the
more accurate and scientific collection and corroboration of atmospheric
data, I think it is important to see these varied devices and associated rituals
of truth as ways of ensuring that atmospheric observers could themselves be
observed and monitored. Perhaps the modern governmental observer is not
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simply defined by the ways in which her or his vision is conditioned and
coded, but by the extent to which the practices of observation are themselves
laid open to scrutiny and analysis. Despite all of these strategies and devices,
it is clear that even by the time of Mr Bloor’s journey in 1925 the art of
smoke observation had not attained anything approaching a scientific status.
What is crucial to recognise, however, is that the failure of atmospheric
observation to attain a more scientific standing was not just a product of
the subjective limitations of the observer’s body, but was also a consequence of
the continuing supervisory ethos of British atmospheric government.



Chapter Four

Governing Air Conduct: Exhibition,
Examination and the Cultivation
of the Atmospheric Self

At the British Empire Exhibition of 1924—5 the Ministry of Health displayed
an intriguing model of a miniature Londoner atop a wooden plinth and
replete with shiny shoes, chequered trousers, black overcoat and neatly
starched collar. What was most striking about this diminutive figure was
that he was leaning over with knees bent and arms outstretched carrying an
enormous sack upon his back. The sack contained the actual soot deposited,
and then collected by a smoke inspector, in London during one solitary
minute. The soot had been enclosed in an imitation sack that resembled
those normally used to store and transport coal. The figure of the unfortu-
nate Londoner had been miniaturised by the same scale ratio as the sack of
soot to a standard sack of coal. This exhibition piece was a powerful repre-
sentation of the staggering burden of air pollution that was being produced
every passing minute in large British cities. Such innovative exhibition
pieces were becoming increasingly common features of a new phenomenon
sweeping through Britain at the time: the clean air, or smoke abatement,
exhibition. In late-nineteenth and early-twentieth-century Britain numer-
ous clean air exhibitions were convened in places like London, Glasgow,
Birmingham and Manchester. What connected these various exhibitions,
and is embodied so simply within the Ministry of Health’s miniature
Londoner, was the desire to shift the weight of atmospheric responsibility
from governmental institutions onto the shoulders of the public.

Exhibits, like the model utilised by the Ministry of Health, were part of a
broader system of atmospheric pedagogy that emerged in Britain during the
final quarter of the nineteenth century. This pedagogic movement was con-
nected to the work of smoke inspectors, which was discussed in the previous
chapter, in two ways. First they, in part at least, reflected recognition within
the nascent clean air movement that the stringent laws that were enforced
by smoke observers were not enough to overcome Britain’s air pollution
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problem. This educational movement consequently sought to address
atmospheric effluvia not through the forced compliance of the public, but
through the arts of moral and economic persuasion.! Second, this move-
ment for educational reform provided an outlet for the new forms of knowl-
edge concerning air pollution, which were being produced by the new cadre
of atmospheric inspectors emerging in Britain. This innovative movement
for atmospheric persuasion was organised by an elaborate network of social
reformers and smoke abatement societies, and spread its message through
books, pamphlets, newly commissioned journals and instruction manuals.
Two of the most important contexts through which this social reform move-
ment operated were the aforementioned clean air exhibition and the college
classroom. Much has already been written on the role of exhibition spaces
and classroom instruction in the diffusion and consolidation of both gov-
ernmental power and scientific knowledge (Bennett, 1995; Naylor, 2002;
Yanni, 1999), but this chapter will show how the Victorian penchant for
exhibition, display and working-class education shaped the diffusion of, and
evolving connections between, atmospheric science and government in
Britain. The exhibition and lecture hall provided spaces where atmospheric
science and government could meet, mix and travel into the public sphere.
As places for the mixing of science and politics, exhibition and lecture halls
enabled the intentions of governing institutions to gain scientific legitimacy;
emerging clean air sciences to receive crucial institutional support; and
atmospheric scientists and smoke inspectors alike to share novel techniques
for pollution observation.

This chapter’s focus on clean air exhibitions and spaces of instruction
facilitates an analysis of the relationship between atmospheric government
and personal air conduct. This chapter explores how a system of atmos-
pheric conduct emerged in Britain alongside new knowledge regimes about
the nature of atmospheric pollution. Through its focus on exhibition and
educational instruction, however, this chapter reveals how new systems of
personal air conduct were not only encouraged within the formal institu-
tions and spaces of the State, but also by various voluntary organisations,
social reform establishments and private corporations. Focusing on the
accounts of those who attended smoke abatement exhibitions, and the var-
ious course literatures and handbooks that were produced to support the
promotion of smokeless technologies and practices, this chapter considers
how the government of socio-atmospheric relations braided with discussion
of personal health and hygiene, debates over gender relations within the
home, domestic science and kitchen design, and the practices and proce-
dures of the workplace. Ultimately, analysis reveals how key scientific
discourses of the male and female self were utilised in order to govern the
atmospheric individual and nurture a new regime of personalised atmos-
pheric care.
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Exhibition Spaces, Gendered Practices and the Atmospheric
Responsibilities of the British Home

The exhibition as governmental technology

While we often take the spaces of exhibition associated with public art
gallery, museum and commercial stall for granted they are each relatively
recent historical phenomena. In his classic account, The Birth of the Museum,
Bennett argues that it was the staging of the great public exhibitions and
world fairs of the nineteenth century (and in particular London’s Great
Exhibition of 1851) that enabled new understandings of the potential and
technological capacity of exhibitions to be realised (Bennett, 1995).
Furthermore, Bennett claims that far from being innocent acts of public
display and beneficent pedagogy, during the nineteenth and twentieth cen-
turies exhibitions become increasingly important sites within the strategic
articulation of various forms of power and knowledge (ibid.: 61). In this
section I claim that it is no matter of little importance that the emergence of
the exhibition, as a new configuration of power and knowledge, corre-
sponded with the rise of widespread public concern, scientific study and
political action towards air pollution. Indeed, as I hope to show, the exhibi-
tion became a crucial technology within the emerging systems of govern-
mental and scientific study that surrounded air pollution.

Before discussing the role and operational dynamics of clean air exhibitions
it is important to reflect upon the connections that exist between exhibi-
tions and governmental and scientific power. To this end Bennett’s analysis
of the exhibitionary complex is a crucial starting point. According to Bennett,

The institutions comprising ‘the exhibitionary complex’ [...] were involved in
the transfer of objects and bodies from the enclosed private domains in which
they had previously been displayed (but to a restricted public) into progres-
sively more open and public areas where, through the representation to which
they were subjected, they formed vehicles for inscribing and broadcasting the
messages of power [...] (original emphasis) (ibid.: 61).

There are two important things to note in this passage. First is Bennett’s
use of the term ex/ubitionary complex. Bennett utilises the idea of a complex
to reveal that the influence of the exhibition is not limited to the walls of the
transitory exhibit, but should be interpreted in relation to the dioramas,
galleries, public museums, handbooks, programmes, newspaper reports
and catalogues through which the knowledge associated with exhibitions is
circulated and supported (ibid.: 60—1).The second point of note is the asso-
ciation that Bennett makes between exhibitions and the broadcasting of
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messages of power. Bennett argues that exhibitions are not only shows of
sovereign power and associated forms of great achievement, but also pro-
vide a context within which large numbers of subjects could learn to live in
ways that were commensurate with prevailing structures of power. Thus
returning again to Bennett, he reflects,

The exhibitionary complex was also a response to the problems of order, but
one which worked differently by transforming the problem into one of culture —
a question of winning hearts and minds as well as the disciplining and training
of bodies [...] through the provision of object lessons in power — the power to
command and arrange things and bodies for public display — they sought
to allow the people, and en masse rather than individually, to know rather than
to be known, to become the subjects rather than the objects of knowledge
(ibid.: 63).

Work within the history of science has also long acknowledged the dual role
of the exhibition and museum within the consolidation and spread of scientific
knowledge and power (see for example Naylor, 2002: 500). At one level the
careful ordering of exhibition pieces has provided an important, non-laboratory
based context for the transfer of elite knowledge and learning between estab-
lished scientists. At a second level, however, the exhibition has provided an
invaluable way of transmitting scientific achievement to the masses through
technologies of amusement and entertainment (Morus, 1998: 70-89).2

What interests me most about Bennett’s analysis of the exhibitionary
complex, and is perhaps of most direct relevance to this volume, is his
engagement with Foucault. Given that Bennett sees exhibitions as crucial
intersections of power and knowledge, it is unsurprising that he is drawn to
Foucault’s oeuvre. Despite utilising Foucault’s analysis of the intersections
between power, knowledge and order (particularly in relation to Foucault’s
Order of Things (2003b [1966]) Bennett ultimately sees the exhibition in
contradistinction to Foucault’s analyses of power. According to Bennett,
Foucault’s account of the carceral archipelago of prisons, clinics and asylums
is an analysis of the disciplinary techniques of confinement and reform that
are largely marginal within the exhibition (see Foucault, 2003a [1963],
2002 [1961], 1991 [1975]).> Bennett reflects,

This is not to suggest that technologies of surveillance had no place in the
exhibitionary complex but rather that their interaction with new forms of
spectacle produced a more complex and nuanced set of relations through
which power was exercised and relayed to — and, in part, through and by — the
populace that the Foucauldian account allows (Bennett, 1995: 61).

For Bennett then the exhibition is more an aspect of the society of
spectacle than of the Panopticon; more cultural power than hard-edged
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disciplinary coercion.* It is my contention that if we take a closer look at the
full scope of Foucault’s oeuvre it is possible to discern a set of perspectives
that can offer critical insights into the articulations of power that appear to
be expressed in exhibitionary complexes of different kinds.

My desire to connect clean air exhibitions with Foucault’s work is not
derived from a stubborn aspiration for intellectual consistency. Rather
I contend that by conducting a Foucauldian analysis of the exhibitionary
complex it becomes possible to see the exhibition not merely as a general
expression of cultural power, but as a specific form of governmental tech-
nology. To do so, however, it is necessary to move beyond Foucault’s earlier
analysis of disciplinary power and to consider his work on biopolitics and
governmentality, and his later reflections on the care of the self (Foucault,
2007 [2004], 2004 [1997], 1998 [1976], 1992 [1984], 1990 [1984]).
As was discussed in Chapter Two, if we consider what Foucault wrote and
taught in the second half of the 1970s we see a much more diverse sense of
power emerging than is evident in his earlier work. In this later work notions
of disciplinary power and the society of the Panopticon are set within a
broader sweep of historical power ranging from absolute sovereignty to
more liberal forms of security and governmentality (Foucault, 2007 [2004]).
At least two key insights emerge from Foucault’s later work on power that
have import for the exhibition. First, is the realisation that any history of
power should not be read as sequential: with perhaps a period of absolutism
being followed by a discrete period of disciplinary control; and then by a
more nuanced form of cultural power. According to Foucault expressions
and technologies of power overlap and interrelate in much more complex
ways than this neat historical narrative suggests. This insight is critical for
any analysis of clean air exhibitions. As this chapter will show, while clean
air exhibitions did embody new expressions of cultural power identified by
Bennett, they were also vital points of passage for the technological devices,
techniques and strategies that were vital in the formation of intensified
regimes of atmospheric surveillance and disciplinary control beyond the
exhibition hall (a dimension of the exhibition that Bennett does recognise,
but tends to underplay).

The second critical insight of Foucault’s later work on power is his desire
to understand the connections and tensions between the technologies of the
individual (or how individuals come to be governed as part of a society) and
the technologies of the self (the means by which we learn to look after one-
self) (Foucault, 2007 [2004], 1992 [1984]). Bennett’s analysis is, of course,
keenly aware of the role of exhibitions as devices for reaching large numbers
of people at a very personal level. What Bennett’s perspective on the exhibi-
tion does not afford, however, is an analysis of the role of governmental
analytics of existence in shaping the exhibitionary experience. In this chapter
I assert that the clean air exhibitionary complex was an expression of a
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broader apparatus of atmospheric government. This apparatus of government
sought to cultivate a sense of atmospheric self-responsibility, but as a very
specific expression of power this form of atmospheric governmentality
tended to construct a particular type of atmospheric self: a self positioned
within the broader governance of socioeconomic and environmental rela-
tions. In the clean air exhibition the care of the self thus became enmeshed
in the care of a broader population. I thus agree with Bennett when he
asserts that exhibitions,

[s]ought also to allow the people to know and thence to regulate themselves;
to become, in seeing themselves from the side of power, both the subjects and
the objects of knowledge, knowing power and what power knows, and know-
ing themselves as (ideally) known by power [...] (Bennett, 1995: 63).

As technologies of government, clean air exhibitions specifically enabled
the public to know what nascent systems of atmospheric government and
science knew and to thus make atmospheric decisions that were not purely
motivated by selfish desire. The question then becomes one primarily con-
cerned with the particular types of atmospheric self that are cultivated
within governmental societies, and how these may vary from those produced
under systems characterised more by commercial, imperial or disciplinary
power. As the following section will illustrate, the governmental self bears
the individualistic hallmarks of the free consumer, but a consumer that
calibrates action along scientific lines of calculation and in relation to an
ethos of collective socio-environmental care.

The birth of the clean air exhibition: ‘public laboratories’
for pollution abatement

The exhibition of clean air technologies and practices in Britain was pursued
through a series of specially convened smoke abatement conferences.
During the late nineteenth century, and for much of the first half of the
twentieth century, clean air technologies were also displayed and demon-
strated at more generic events including inventors’ symposia, ideal home
exhibitions and the numerous displays that were organised by gas and
electrical departments of different metropolitan corporations. Such displays,
exhibitions and conferences were often organised by voluntary smoke abate-
ment societies, sanitary reformers and local health alliances.’ Large clean
air exhibitions were often supported and endorsed by government depart-
ments and were filled with the exhibits of numerous companies and inven-
tors. It appears that in addition to being conditioned by the general Victorian
penchant for education through exhibition, clean air exhibitions were also
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influenced by two movements of the late nineteenth century in particular.
Thorsheim (2006) interprets clean air exhibitions as part of a broader set of
events instigated by sanitary reformers in order to promote the improve-
ment of a gamut of socio-environmental problems facing British cities.®
Clean air exhibitions, with their strong promotion of smokeless electrical
appliances, were also shaped by a much longer history of electrical exhibit.
Morus describes how during the early nineteenth century spaces of exhibit
throughout Britain were converted into galleries for the practical sciences
associated with electricity (1998: 70-98). Exhibits of electricity were
designed to educate the public about the wondrous potential of this new
energy form, and to assuage any lingering uncertainties that people held
over its dangers. It is clear that many of the innovative exhibition techniques
and styles of scientific display developed to promote the work of electrical
scientists and engineers in the early nineteenth century were deployed
within the spaces and stalls of later clean air events.

While conditioned by these broader forces of exhibit, the story of clean
air exhibitions in Britain really begins on 30 November 1881. It was on this
day, in rooms attached to the Royal Albert Hall in Kensington, London,
that Britain’s first major smoke abatement exhibition was opened. L.ondon’s
Smoke Abatement Exhibition was organised by the Smoke Abatement
Committee (which would become the Smoke Abatement Institution).” The
Smoke Abatement Committee was a broad collection of scientists and social
reformers who were concerned with the deleterious effects that air pollution
was having on British health and economic vitality. Ernest Hart was
Chairman of the Smoke Abatement Committee and W.R.E. Coles was its
Honorary Secretary at the time (Coles would eventually be appointed
smoke inspector for London by the Home Secretary).® While the Smoke
Abatement Committee was based in London it saw its advocacy role as
extending throughout Britain and to any city that was subject to the menace
of smoke.’

In order to gain an insight into the form and functioning of the 1881
Smoke Abatement Exhibition it is instructive to reflect upon the account of
a correspondent of The Times who visited the exhibits,

Such are the leading features of the smoke abatement exhibition, which is
replete with ingenious contrivances for preventing the waste of fuel and the
formation of smoke with regard to both domestic and industrial purposes.
The claims of utility made by newcomers will, to a certain extent, be met by
the committee of investigation, and a number of inventions will go forth to the
world with the stamp of approbation upon them (7%e Times, 1881: 11).

Visitors to the exhibition came from an array of different backgrounds and
included housewives, servants, engineers, furnace workers and members
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from a range of different trade unions. Those attending the exhibition were
treated to a number of active exhibitions with new cooking ranges and ovens
in operation, as well as furnace and boiler demonstrations. An important
role of the exhibition was not only to display and demonstrate smokeless
and energy efficient devices, but also to judge and assess the different exhib-
ited items. The exhibition’s inspection committee, who assessed the relative
merits of different inventions on display, presented awards, medals and
certificates. The notion of improvement through competition'® has always been
an important rationale of exhibitions and shows of various kinds, but in the
case of the 1881 Smoke Abatement Exhibition nomination for an award
had important commercial implications. A crucial role of the exhibition was
to act as a kind of commercial forcing house, in and through which the
Smoke Abatement Committee could officially endorse and support devices
that they felt would contribute most effectively to the quest of smoke abate-
ment. By bringing inventors, engineers and designers from across Britain
together, it was also anticipated that the event would help to develop syner-
gies for the continued refinement of smoke abatement technologies.

Early clean air exhibitions were proclaimed successful in part because of
the large numbers of people who attended them. It is reported that the 1881
Smoke Abatement Exhibition drew crowds of approximately 116,000
people, while Manchester’s exhibition of the following year attracted 32,000
visitors (Mosley, 2001: 148). On other levels, however, it appears that these
early smoke abatement exhibitions were less successful. There was a per-
vading sense amongst many in attendance that while the events revealed
attractive, and at times inexpensive, solutions to air pollution, the displays
were too far removed from the realities of everyday domestic and industrial
life to be taken seriously. A correspondent for The Times consequently
reflected,

How far they [smoke abatement devices] may ultimately be instrumental in
helping purify the atmosphere from the nuisance of smoke it is difficult to
surmise. To those of a domestic character this especially refers, inasmuch as
many of the stoves are dependent for their proper action upon close watching
and careful management. This the inventors and assistants can give them
while in their hands, but this the ordinary run of users and domestic servants
cannot and will not give to them in daily practical use. However, the exhibi-
tion can hardly fail to do good in teaching the public that there are conditions
under which coal can be burnt without smoke [...] Although but few may
succeed in attaining the perfection of domestic firing now to be witnessed at
South Kensington, many may be induced to make the attempt, and may attain
partial success (The Times, 1881: 11).

As demonstrations in the perfection of domestic firing it appears that early
smoke abatement exhibitions were forms of governmental simulacra: versions
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of smoke abatement practices that could find no original in the real world
of the bustling home and pressured workplace.

Other critiques of London and Manchester’s exhibitions focus less on
the ability of the exhibits to translate their breakthroughs into the real
word of the smoke-laden city, and more on the intentions of those who
actually visited the shows. Writing on Manchester’s exhibition Mosley
observes,

The working-class attendance at the Manchester Exhibition was good, perhaps
making up as many as 20,000 of the 32,000 visitors. But the vast majority
almost certainly came to hear the band that played every Sunday afternoon
and to view such novelties as Tyndall’s Musical Flames, rather than out of real
enthusiasm for smoke abatement and the ‘cheerless’ alternatives to the open
hearth (Mosley, 2001: 151).

It would clearly be misleading and inaccurate to suggest that smoke
abatement exhibitions initiated some fundamental and large-scale shift in
the nature of atmospheric conduct in Britain. I do, however, want to claim
that clean air exhibitions provide an insight into the new strategies of com-
mercially supported governmental control that were used to target the
British home in the late nineteenth and early twentieth century. While not
initiated exclusively from exhibition spaces, it is further claimed that these
governmental strategies became part of a broader socio-cultural shift in the
practices of domestic maintenance and reproduction (see Figure 4.1). In
this section I want to argue that clean air exhibitions embodied a govern-
mental technology that enabled emerging forms of atmospheric govern-
ment to reach individual citizens en masse. At the same time, exhibitions
offered a channel of delivery in and through which the practical technolo-
gies needed for self-directed atmospheric government could be promoted
and distributed.

Exhibiting technology and ordering the spaces
of exposition

With the idea of the exhibition as a technology of government in mind, let
us consider the different tactics employed at British clean air exhibitions to
promote domestic reform. It is clear from the various accounts and records
of clean air exhibitions that significant time and attention were spent ensur-
ing that the design and layout of exhibits not only made technologies visible
but also highly desirable. At one level the effective presentation of smokeless
technologies was facilitated through the design of individual exhibits.
Significant effort and commercial expertise were put into the construction
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Figure 4.1 The enlightened home. Photograph of visitors attending the 1910 Glasgow Clean Air
Exhibition
Source: G.Cit.Arch P.175

of many individual exhibits at clean air exhibitions. A report in the County
Mumnicipal Record of the first International Smoke Abatement Exhibition (held
in London in 1912) reflects on the elaborate design of the Gas Department’s
stall at the London Corporation’s exhibit,

The Gas Department of the Corporation exhibits many devices for gas heat-
ing, lighting and cooking. Their display is housed within a very handsome
compartment of Doric design, divided into compartments showing kitchen,
dining room, bath-room, shop window and general show stall. The display
[also comes with] its gas laundry and cooking demonstrations.!!

At Glasgow’s Smoke Abatement Exhibition of 1910 the Glasgow Herald
describes a similarly elaborate domestic reconstruction,

The model house which the Gas Department of the Corporation have fitted
up is an epitome of the exhibition. In its rooms are to be found the most
improved systems of incandescent lighting by James Milne and Son (Limited)
and M’Innes and M’Lachlan. The gas appliances for heating and cooking,
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and laundry are most varied, and for them all is claimed economy, efficiency,
convenience, and above all, cleanliness and fumelessness.!?

In addition to the construction of clean air homes, public and private
exhibitors also spent considerable time designing bespoke recreations of
smokeless rooms. For example, the Glasgow Herald described the commer-
cial production of a highly attractive smokeless dining room at the city’s
1912 exhibition,

The Dining room, which is handsomely panelled in Austrian Oak, is provided
with two fireplaces, in one of which a ‘St Nicholas Fire’ made by Messrs R
and A Main and Co, is fitted, and in the other one of the latest gas fires made
by Messrs John Wright and Co [...] Not only is the latest form of heating
demonstrated in this apartment, but the lighting arrangements are a special
feature. There are handsome pendants and candle brackets manufactured by
Messers James Milne and Son, while on the mantle piece there are figures
carrying small lights.!?

The ability to fabricate the smokeless home was a crucial objective of clean
air exhibitions. Such totalising domestic reconstructions were an important
part of the mixing of commercial strategies and government objectives
at exhibitions that enabled effective targeting of the domestic sphere (see
Figures 4.2 and 4.3).

The promotion of the smokeless home was, in part, based upon the forma-
tion of a sharp contrast with the smoke-based domestic scene. The coal-fired
home was one of time-consuming energy production, with open fires, stoves
and laundry facilities having to be continually attended and supplied with
heavy fuel. In addition to being difficult to maintain, the coal-based home was
often a cold place with open fires being ineffective at heating large rooms and
corridors. Worst of all, perhaps, the coal-fired home was characterised by a
sooty atmosphere, dirt and a continuous accumulation of grime. The objective
of smoke abatement exhibitions was to construct the smoky home as a kind of
pre-scientific, archaic, and even primitive form of human existence, soon to be
replaced by the resplendent efficiencies of gas and electricity. Witness this
account of the launch of Sheffield’s 1909 Smoke Abatement Exhibition,

Sir Oliver Lodge,'* declaring the exhibition open, said that the earth was
beautiful in the extreme where nobody lived (laughter), but where people
lived together in large numbers they had taken no precautions to keep the
earth beautiful. [...] A savage could burn coal as we have burnt it in our
grates. A better way was to separate coke and gas at the pit, and burn only gas
in the house [...] The atmosphere in which we live was not an atmosphere in
which our history had been made, and our history now seemed to get smoky
and foggy (Laughter) (The Times, 1909: 10).
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Figure 4.2  The St Mungo’s fireplace exhibit at the 1910 Glasgow Clean Air Exhibition with female
attendant
Source: G.Cit.Arch P.177

The connection that Sir Oliver Lodge makes between the burning of coal
and more ‘savage’ forms of existence is an important one. A common thread
that connects the clean air exhibitions hosted in Britain during the late
nineteenth and early twentieth centuries was their desire to position smoke-
less technologies within a broader epochal shift. This was not just a shift
from coal to gas, the open grate to electricity, inefficient to efficient coal
combustion, but between archaic forms of domestic existence, and a new
scientifically inspired existential paradigm. It is in this context that the Doric
columns of the London Corporation Gas Department’s exhibit were as
symbolically important as the ideal home it contained. The Doric design
was not merely a cosmetic gimmick, it was a direct architectural reference
to the Greek scientific rationality that the smokeless home was meant to
reflect: it was Pythagoras meets Worcester Bosch; Archimedes in a gas-
heated bathtub.

The purpose of clean air exhibitions was more than merely the selling of
commercial merchandise, it was about positioning the need for smokeless
technology within the biopolitical context of atmospheric reform and
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Figure 4.3 A smokeless kitchen exhibit produced by the Corporation’s Gas Department at the 1910
Glasgow Clean Air Exhibition
Source: G.Cit.Arch P.183

socio-historic change. In this context, a significant amount of attention was
given within exhibitions to the overall layout of the exhibition hall. Through
the careful spatial orchestration of stalls, those responsible for clean air exhi-
bitions juxtaposed visions of the smokeless home with vivid imagery of the
deleterious effects of air pollution. If we take the 1936 Smoke Abatement
Exhibition (held in London’s Science Museum and run by the National
Smoke Abatement Society) as an example, the spatial design of the exhibi-
tion becomes clearer. According to the exhibition handbook and guide, the
hall was divided in three main sections: (i) smoke and its consequences; (ii)
techniques for the measurement of air pollution; and (iii) the latest methods
available for smoke abatement (National Smoke Abatement Society, 1936:
46)."> A report published in The Times illustrates how the first objective of
the 1936 exhibition was achieved,

The exhibition is designed to illustrate three things — the nature and effects of
smoke, the methods by which air pollution can be measured, and how the
nuisance can be abated. Some of the most striking exhibits illustrate the first
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point, and they include a fine series of photographs showing the great smoke-
pall over London, the blackened clouds over Epping Forest after a London
fog and view of Middlesbrough, Edinburgh, Manchester, and other towns
[...] to demonstrate the effect on human health there are specimens of uncon-
taminated and contaminated lungs: and a diagrammatic arrangement of little
black crosses showing how in December, 1930, a month without fog, there
were in Manchester 137 deaths from respiratory diseases, whereas in January,
1931, when there were nine days of fog, the number of deaths rose to 592
(The Times, 1936b: 11).

Through charts, maps and graphic representations clean air exhibitions
attempted not only to promote smokeless technologies, but also to illustrate
the often-neglected human costs of air pollution.

It is interesting to reflect on the diverse collection of objects and ephemera
brought together in smoke abatement and clean air exhibitions in order to
illustrate the diverse consequences of air pollution. Number 12 in the
Catalogue of Exhibits for the 1936 exhibition was the aforementioned display
of human lungs. This collection of lungs was lent by Professor S.L.. Cummins
and contained,

(a) Lung of child 3 years old, healthy and not yet contaminated by smoke or
dust. (b) Typical lung of city dweller, showing distribution of carbonaceous
dust under the pleura and in some of the tracheo-bronchial glands, with a
little dust in the lung tissues. (¢) Lung of coal trimmer with no chest symp-
toms. Carbonaceous deposits throughout lung tissue. (d) Lung of colliery
borer suffering from silicosis. The incombustible impurity of the lung contains
42 per cent of silica (National Smoke Abatement Society, 1936: 47).

This, admittedly gruesome, biological exhibit was clearly intended to invoke
a desire for the medical care of the self and others among visitors to the
exhibition. Unlike the Gas Department’s Doric compartment, this exhibit
did not facilitate a movement into a domestic space of the future, but instead
enabled a journey inside the human body. As a kind of corporeal technol-
ogy, these blackened lungs served to raise public consciousness of the
hidden consequences of air pollution. To use Foucauldian terminology, the
exhibits embodied an anatomical politics that utilised the effects of air pol-
lution on the internal fabric of the cadaver to convey the need for broader
biopolitical regimes of reform. As exhibits the human lungs themselves cap-
tured the scalar shift Foucault identified between the narrow medical con-
cerns of anatomo-politics, and the broader regimes of social health associated
with biopolitics (Foucault, 1998 [1976]: 139).

Table 4.1 provides details of the full range of exhibits on the effects of air
pollution that were displayed in London in 1936. The majority of these
exhibition pieces were on temporary loan to the Conference Committee.!¢
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Table 4.1 Catalogue list (with numbers) of exhibits at the 1936 Smoke Abatement Exhibition (London)
concerned with ‘Smoke and its Effects’

=R =

®Now

9b.
Oc.

10.
11.
12.
13.

14.
15a.
15b.
16.

17.

18.
19.

20.

21.
22.
23.
24.
25.
26.
217.
28.

A Lancashire cotton town (photograph)

The Potteries (photograph)

Infra-red photograph of London and its environs

Aerial photographs of air pollution by Captain Alfred G. Buckham
(FRS)

Half-cleaned oil painting

Transparencies of smoke abatement photographs

Specimens of soot-incrusted brick

Photographs of stone and brickwork showing the effects of
atmospheric pollution

. Photographs showing the effects of smoke pollution on buildings

Micro-slide of smoke-affected sandstone

Natural size photograph showing portions of Portland Stone patera
about 130 years old

Sermon in stones. A photograph of Kings Street Manchester
Sections of weathered limestone

Specimens of lungs showing effects of atmospheric pollution
Graphic chart showing effects of smoke-fog upon deaths from
respiratory diseases

Chart showing examples of fatal smoke-fogs

Ultra-violet ray meter

Loss of ultra-violet radiation in Manchester (chart)

Specimens showing the effects of atmospheric pollution on
vegetation

Influence of gaseous pollution in the tarnishing and ‘fogging’ of
non-ferrous metals

Influence of sold pollution (disperse particles) on the rusting of iron
Influence of gaseous pollution in the formation of green patina on
copper

The absorption of sulphuric acid from polluted town atmospheres
and its influence on the durability of leather

Leather bindings from Windsor Castle

Records of atmospheric pollution in certain libraries for one year
Prize photographs

Atmospheric dirt from air-conditioning plant

Specimens of various types of grit and dust from furnaces

Acid pollution of atmosphere (glass jar)

Linen exposed to city atmosphere

Fragments of chimney pots

Source: National Smoke Abatement Society, 1936: 46-50
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Two further exhibits are, I think, worth particular note. First, Exhibit 16,
‘Specimens showing the effects of atmospheric pollution on vegetation’.
This exhibit was loaned to the exhibition by the Royal Botanical Gardens at
Kew, and came with the following note,

Apart from the loss of sunlight due to a smoky atmosphere most forms of
vegetation suffer directly by the presence of solid impurities and obnoxious
gases in the polluted atmospheres of big cities. Plants reared under such con-
ditions do not attain their full growth and luxuriance, while plants reared in a
clean atmosphere are visibly affected when introduced into a polluted one.
Susceptibility to the various impurities differs for different kind of plants [...]
(National Smoke Abatement Society, 1936: 48).

While concerns about the impacts of air pollution on plants often had a
biopolitical dimension — particularly in relation to the effects of pollution on
agricultural crops and harvests — it is clear that the role of such exhibits was
in part designed to instil a desire for an environmentally sensitive govern-
mental rationality (see Chapter Eight).

The second exhibit of particular note in the 1936 exhibition was pro-
vided by the Leather Manufactures Research Association (Catalogue
number 20). This exhibit was simply entitled ‘Leather bindings from
Windsor Castle’ and came with the following description,

All three [leather bindings] were bound at the same time (1903) with leather
from the same delivery; the first two, which were stored at Buckingham Palace
for 10 years, are decayed, and the leather has absorbed 5 per cent. of its weight
in sulphuric acid. The third, which had remained at Windsor, has only
absorbed 3 per cent. and is much better condition (ibid.: 49).

The accidental experiment that had been unconsciously carried out on the
surfaces of these leather bindings served to remind exhibition goers of
the impacts of atmospheric pollution on national treasures and artefacts.!”
When placed alongside the eroded fabric of Georgian and Victorian build-
ings, such exhibits conjured the image of a national heritage that was being
gradually lost to the corrosive influences of an industrial atmosphere: a kind
of atmospheric re-rendering of national history.

Foucault reminds us that the practices of government should not be sim-
plistically equated with the ‘the formulae employed to convince, persuade,
and lead men [sic] more or less in spite of themselves’; in other words govern-
ment is not equivalent to ‘politics, pedagogy, or rhetoric.” (2007 [2004]: 165).
I state this observation now because I think that it is easy to read the clean air
exhibitions and exhibits described in this section as an expression of the ideo-
logical State: or the ways in which State influence on the construction of
popular belief systems and assumptions is realised in myriad sites beyond the
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formal institutions of government, including the school, church, museum
and clinic. Yet as distinctly governmental forms of technology I want to claim
that smoke abatement and clean air exhibitions were not about the construc-
tion of some form of false consciousness among the population, but the desire
to develop an enhanced atmospheric awareness. At one level it is important
to acknowledge that clean air exhibitions deployed the commercial cunning
of gas and electrical appliance providers in order to construct a smokeless
home that embodied the qualities of both fetish and simulacra. But such
aspiration-based marketing was conducted alongside a set of exhibits that
were designed not to instil conspicuous consumption, but a desire for the
care of the self, community and even nation. It is interesting here to note the
role of mobile things like human lungs, plants and even leather bindings in
enabling the varied effects of air pollution to travel directly into the urban
consciousness. These diverse carriers of government provided a materially
immediate and highly visceral context for personal reform. It is not that ped-
agogy and rhetoric are absent from the exhibitions we have so far considered,
but that the direction of such strategies is towards government: towards the
construction and maintenance of the right disposition of collective things; a dis-
position within which the air can support industrial progress without threat-
ening bodily well-being, ecological diversity or national heritage.

What marks clean air exhibitions out as technologies of modern govern-
ment is not, however, just the goal of achieving the right disposition of
atmospheric things, but the ways of governing they seem to suggest.
According to Foucault what distinguishes modern forms of governmental
power from regimes of sovereignty and discipline is that while sovereignty
and discipline image the enforcement of other forms of reality, governmen-
tality attempts to work with and within the nature of contemporary reality
in order to achieve governmental aims (see Chapters One and Two) (ibid.:
47). Consequently, while sovereign and disciplinary techniques of govern-
ment may utilise laws and surveillance to control desire, governmentality is
predicated upon the cultivation of personal preference not its artificial nega-
tion. In classic governmental terms, the proper disposition of things is not
presented as an onerous imposition on the individual and society, but as a
movement towards a more natural state of socioeconomic and human—
ecological balance. Within clean air exhibitions it is thus possible to discern
attempts to cultivate a governable atmospheric self. This cultivation process
was in part based upon the various exhibits that connected the individual
exhibition goer to the atmosphere in very immediate ways. Consequently
whether it be the internalised relations between atmosphere and self embod-
ied in the lung specimens, or the more abstract connections between self,
atmosphere and public health demonstrated through the various charts and
diagrams displayed, clean air exhibitions clearly offered an apparatus of
connectivity between individuals and the air.
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Learning to live differently and the formation of public
womanhood

A crucial aspect of British clean air exhibitions was their role within the
direct education and instruction of the visiting public. In focusing upon the
overt pedagogic functions of clean air exhibitions attention is inevitably
drawn to the constitution of a particular form of gendered subject: the
modern housewife. A significant portion of the pedagogic functioning of
clean air exhibitions was devoted to the training and retraining of women
(and schoolgirls) in the use and application of smokeless technologies.
It appears that if clean air exhibitions were primarily about facilitating the
government of the British household, then the housewife was seen as a
crucial subject in the reformulation of this field of existence.

A sense of the gender politics that surrounded and informed British clean
air exhibitions can be gleaned from this short except from the Glasgow
Herald that was published in conjunction with Glasgow’s 1912 smoke abate-
ment exhibition,

The housewife does not pay much attention to what kind of fuel is used for
the boiler, being of the opinion that the cheapest, dirtiest and smokiest coal
were good enough, hence the pollution of the atmosphere [...] it should not
only be borne in mind that they [smokeless technologies] lighten the labour
connected with washing, but that were they to become universally used they
would materially help the Corporation in its crusade against smoke.'®

In addition to displaying a surprisingly chauvinistic attitude towards women,
this quote reveals the dual logic of the clean air exhibition with regard to
female subjectivity. First, clean air exhibitions sought to generate a new
sense of public womanhood by raising female consciousness of the role of
the domestic space within the generation and abatement of smoke nui-
sances. Elsewhere I have argued that the moral repositioning of the house-
wife within the public affairs of the British city was akin to a form of
domestic environmentalism (Whitehead, in press). As a distinctly govern-
mental strategy of moral reform, domestic environmentalism sought to use
a collective resource — the urban environment — as a basis upon which to
transform prevailing codes of female responsibility. This transformation
process essentially sought to relocate the locus of household morality from
the running of a thrifty home to the creation of a more outward looking and
environmentally benign domestic sphere.

Second, and at the same time as they were promoting a more publicly
oriented female subject, clean air exhibitions were recruiting housewives to
act as vanguards in the use of new coal-based, gas and electrical appliances.
This retraining process took a variety of different forms. Lecture halls were
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put aside for special training and instruction sessions concerning the most
efficient uses of smokeless appliances were given.!® In addition to the more
traditional forms of lecture-based instruction, clean air exhibitions also put
on a range of demonstrations of working appliances. Here is an account of
a laundry demonstration that was held at Glasgow’s 1912 exhibition,

[h]ousewives are also taking an unusual interest in the laundry work, a display
which shows washing and wringing machines at work and all kinds of irons
suitable for domestic and factory use in operation [...] What a picture appears
in the mind’s eye of the housewife as she looks at the neat and daintily dressed
laundresses at work in the exhibition buildings. They deal with the most
delicate fabrics with ease compared with the conditions experienced in many
homes.?

In addition to laundry displays clean air exhibitions also held regular
cooking demonstrations and competitions.?! These cooking events were
designed to enable housewives, house servants and schoolgirls to learn how
best to use gas and electrical appliances in the preparation of different
foodstuffs and meal formats. Beyond the halls of clean air exhibitions, the
retraining of housewives in the use of smokeless technologies was also sup-
ported by local women’s electrical associations and a range of new courses
provided by technical colleges.??

What interests me most about the gender dynamics of clean air exhibitions
are the apparent tensions that governmental constructions of womanhood
at such sites appeared to entail. As I have argued elsewhere, clean air exhibi-
tions embodied a tension common within the governmental orchestration
of personal conduct (ibid.). While clean air exhibitions promoted and prom-
ised a publicly minded and engaged woman (now ready to step beyond the
myopia of household survival and reproduction in order to consider the
issues facing the city, and even nation), the intensified retraining of house-
wives and servants in the use of kitchen, heating and laundry appliances
re-inscribed women more firmly than ever in the domestic sphere (Llewellyn,
2004; Walkerdine & Lucy, 1989; Whitehead, in press). This tension appears
to be typical of governmental strategies for the cultivation of new modes of
conduct. When modes of self-conduct are re-inscribed in relation to govern-
mental projects (as they clearly were in clean air exhibitions), personal prac-
tices, habits and customs are inevitably positioned within a broader fabric
of public concern. While the reform of personal (atmospheric) conduct
within systems of government is undergirded by an extended sense of moral
sensibility, the government of conduct tends to re-inscribe the existing
positionality of the subject with such intensity that the opportunity for new
and lasting forms of civic existence is heavily curtailed. The fact that clean
air exhibitions explicitly targeted the social stratum labelled ‘housewife’ is
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symptomatic of this governmental tendency. The housewife was seen as the
guardian of the home and was thus the most efficient target for the instigation
of effective governmental reform in the domestic sphere. Here government
exploits a repressive and gendered reality to serve governmental ends with-
out necessarily redressing the action of repression itself. ‘Good government’
was then not about female emancipation (although it would eventually
become so0), but about working with the power relations of the home to
achieve the desired disposition of public and private things (see Butler,
1990).

Surveillance and the clean air exhibition

The final aspect of British clean air exhibitions I want to consider in this
chapter relates to their role in supporting the emerging science of air pollu-
tion observation and monitoring. As discussed in the previous chapter, the
advancement of air pollution monitoring procedures in the 1870s and 1880s
corresponded with the staging of the first clean air exhibitions in Britain.
Here smoke abatement and clean air exhibitions provided an important
context within which smoke observers could share their new techniques
and the technologies for atmospheric surveillance. New ideas concerning
the accurate measurement and recording of air pollution were pooled
through the lectures and more informal discussions held in the theatres and
corridors of exhibitions.?> Beyond this system of knowledge sharing, how-
ever, clean air exhibitions were important sites for the display of novel tech-
nological devices and analytical procedures designed and patented for
atmospheric monitoring.

If we return to the catalogue list for London’s 1936 Smoke Abatement
Exhibition we get a sense of the wide range of atmospheric monitoring
displays that were typically on show at such events. Table 4.2 provides a
summary of the catalogue list of exhibits dedicated to the measurement of
smoke and air pollution at the 1936 exhibition. These devices were loaned
to the exhibition by groups including the Manchester Literary and
Philosophical Society (Number 29), the London Science Museum (Number
30), Messrs Radiovisor Parent, Ltd, the Fuel Research Station, the
Department of Scientific and Industrial Research, and the Meteorological
Office. The specific exhibits took three main forms: (i) displays of air moni-
toring equipment; (ii) illustrations of methods of analysis of air pollution
and results gained from different devices; (iii) maps revealing the current
levels of atmospheric surveillance being conducted throughout Britain.
In relation to the first two forms of exhibit it is clear that part of the function
of clean air exhibitions was to promote best practice among the smoke
observers and abatement enforcers who were present at the exhibition. Just



Table 4.2 (atalogue list (with numbers) of exhibits at the 1936 Smoke Abatement Exhibition (London)
concerned with the ‘Measurement of Smoke and Pollution’

29. Thompson air pollution recorder
30. Measuring the density of smoke in a factory chimney (model)
31. Smoke alarm equipment

Exhibitions lent by the Fuel Research Station:

32. Determination of the opacity of a column of smoke (tinted glass
instrument)

33. Relationship between the optical properties of a column of smoke and
the weight of solids carried by it per unit volume

34. Determination of the weight of solids in the smoke

35. Types of smoke produced by the domestic fire

36. Typical results (physical properties of pollution produced by burning
different types of household coal) (graph)

37. Smoke emission from a domestic fire (graph)

38. The combustion of coal

39. Atmospheric pollution per ton of coal, fuel oil or gas consumed

Exhibits lent by the Department of Scientific and Industrial

Research:

40. The measurement of atmospheric pollution (map of monitoring
stations)

41. Deposit gauge (device and map where device is deployed)

42. Typical samples of the results of analysis of the contents of a deposit
gauge

43. Typical results with deposit gauges

44. Selection of site for the deposit gauge

45. The automatic filter

46. Observations with automatic filter

47. Suspended sooty impurity (winter 1934-5)

48. Dust sampling instruments

49. The Owens jet duster counter

50. Thermal precipitator

51. Apparatus for measuring dust and sulphur dioxide

52. Lead peroxide gauge

53. Directional lead peroxide gauge

Exhibitions lent by Meteorological Office:

54. Diagram showing London’s loss of sunshine owing to smoke

55. Diagram showing the progress of smoke abatement between 1881 and
1836 revealed by London’s sunshine

56. Three diagrams showing visibility at a close network of stations in
England and Wales on 13 February 1936, and the effect of the smoke
of congested areas on the visibility

57. Two illustrations showing the method of production of high fog and its
effects in London

Source: National Smoke Abatement Society, 1936: 50-6



88 STATE, SCIENCE AND THE SKIES

as the displays of the coal-free home and the deleterious effects of air
pollution were designed to cultivate a new form of atmospheric citizen
within the general public, the celebration of the most successful and effec-
tive atmospheric monitoring devices and methods of air analysis were
intended to nurture an improved an ever-more reflexive air pollution
observer.

The third type of exhibit was clearly conceived, however, to encourage
the spread of air pollution monitoring and surveillance throughout the
country. The maps illustrating the local authorities that were cooperating in
emerging national regimes of monitoring were designed to instil a spirit of
cooperation among representatives of local government districts who were
not currently conducting systematic air surveillance. Recognising the role of
clean air exhibitions in promoting and supporting air monitoring and sur-
veillance is important because it brings into question Bennett’s assertion
that exhibition spaces reflected a kind of post-surveillance and post-
disciplinary power. While clean air exhibitions were clearly involved in the
cultivation of forms of power that targeted the everyday cultural practices of
citizens, they also appear to have supported more traditional techniques of
disciplinary gaze. This said, it would be erroneous to assume that the clean
air exhibitions were displaying monitoring equipment whose primary func-
tion was disciplinary. In supporting the distribution and use of standard
monitoring equipment and techniques, clean air exhibitions were points of
passage for a new governmental science of atmospheric security. They
embodied, if you like, parastatal sites through which new scientific tech-
niques of atmospheric knowledge production could travel. As sites that
mixed cultural forms of power, with disciplinary desires and security con-
cerns, perhaps exhibitionary spaces are most effectively thought of as the-
atres for multiple powers and rationalities of government. While these
different modalities of power and government may operate along very dif-
ferent trajectories they all appear to be commensurate with an exhibitionary
model of influence.

Recasting Workplace Conduct: Boilers and the Stoker
as Scientist

In this final section I want to move beyond the exhibition hall in order to
consider the coordination of atmospheric conduct among a different social
group: those workers who dedicated their careers to the operation and
maintenance of industrial boilers and furnaces of different kinds. Of course,
boiler and furnace operators were, in part, the targets of clean air exhibitions.
Many clean air exhibitions (particularly the earlier ones) had large sections
dedicated to the latest in boiler and furnace technology.?* However, with
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early legal regulations surrounding the emission of smoke and air pollution
from industrial premises, governmental intervention within industrial sys-
tems of combustion could take a more direct form than that offered by
clean air exhibitions. In this section I want to consider how, despite the
more draconian mechanisms of government that were at the disposal of the
local and national state, the reform of industrial combustion practices came
to involve the cultivation of a new subject type: a subject type that was this
time more scientist than citizen.

Chapter Three described the role played by nuisance and smoke inspec-
tors in attempting to reform the working practices of boiler operators and
stokers. Through the close bonds that were forged between inspector,
factory owners and specific workers it was felt that effective gains in the
efficiency of combustion practices could be gradually produced. If the
smoke inspectors did act as early atmospheric mentors to stokers and boil-
ers workers, it is clear that their role in cultivating new forms of industrial
conduct was severely restricted by available time and resources. With the
supervision and training of combustion engineers constituting only an
incidental aspect of their already overburdened work, it became increasingly
clear that the instigation of new industrial modes of conduct could not be
left to the supervision of inspectors alone.

Retraining the stoker: from labourer to scientist

During the early part of the twentieth century a number of official courses
in stoking and boiler maintenance were instigated throughout the country.?
Technical schools normally convened these training courses with input and
guidance being provided by local smoke abatement societies and commit-
tees. While often convened on an ad hoc basis, there were many attempts to
standardise the training received by stokers and boiler operators. In 1929,
for example, Ernest Dickinson — a technical school lecturer — produced a
handbook entitled Successful Stoking and Smoke Abatement: A Manual for
Boiler Attendants (Dickinson, 1929). In this volume Dickinson attempted to
set out a standard curriculum covering the basic sciences of combustion
and best technical procedures to deploy when using different forms of
boiler. In his manual for boiler attendants Dickinson provides us with an
insight into the difficulties of reforming workplace practices,

At these classes the fireman is taught simply but certainly that there is more
to the art of stoking than just throwing coal on the fire. Of course every
fireman commences these classes with the idea that if he ‘doesn’t know how
to stoke, then nobody else does.’ It universally rules that every fireman is ready
to say ‘If I can’t keep steam nobody else can.” After a few attendances at the
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classes he begins to feel that he doesn’t know so much, and when the question
of certificates arises he feels he would rather be excused (ibid.: 51).

It appears that the professional pride of boiler attendants presented barriers
to the newly emerging training programmes that were being put in place for
them.

In contrast to the visions of civic duty and public mindedness that
pervaded clean air exhibitions, it is interesting to note that a very different
strategy was developed for constructing a governable male atmospheric
subject in a workplace setting. Within various courses and guidance notes
for boiler operators in early-twentieth-century Britain it is possible to dis-
cern a discourse that sought to recast their labours in distinctly scientific
terms. Listen to H.G. Clinch, for example, in this excerpt from his 1923 The
Smoke Inspector’s Handbook,

The aim of the stoker should be to extract the greatest possible amount of
heat from the fuel used, and it is a great pity that stoking should be regarded
as an unskilled trade. The prevailing idea that a strong arm is the only qualifi-
cation needed in a stoker is quite incorrect [...] Stoking should be classed as
skilled labour, and paid for as such, and it is probable that if some method of
teaching these men the principles underlying their work were universally
adopted, the return to the employers would be surprising, whilst the commu-
nity generally would reap the benefit in the numerous advantages of a cleaner
atmosphere (Clinch, 1923: 31).

While recourse is clearly made here to the wider corporate and civic benefits
of more efficient systems of combustion, it is the professional repositioning
of the stoker as scientist that is most significant. Clinch indicates the need
to transform the idea and self-image of the stoker as an unthinking strong
arm and unskilled trade, into a more attentive and reflective character. He
goes on,

The stoker will be something more than a man who slaves with the shovel,
with sweat pouring off him, and not caring, or, indeed, having time to care,
whether he is wasting coal or not. He will be more or less a scientist, and his
life will be considerably more pleasant than it is at present, but he will have to
thoroughly understand the principles of efficient combustion (ibid.: 32).

Clinch’s reconstruction of the stoker as an attentive scientist, who
understands his boiler and the intricacies of its operations, is emblematic
of the broader scientific ethos surrounding the re-coordination of work-
place conduct being developed in Britain at the time. It is also a further
example of the fusing of science and government in the control of air
pollution in Britain.?¢
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The vision of stoker as scientist served a number of purposes. First, it
provided a context within which boiler attendants of various kinds could
rationalise and legitimate the extra time they would have to spend being
retrained in a profession they already held expertise in. While boiler atten-
dants may have resented and actively resisted didactic forms of compulsory
training, the promise of becoming a scientist appeared to assure a new
regime of respect for their work and a potential increase in their own per-
sonal level of job satisfaction.?” The ideal of the stoker scientist was, how-
ever, more than mere persuasive rhetoric. Local inspection authorities and
factory owners wanted boiler attendants who could regulate the efficiency
of combustion with scientific precision and understanding. The science of
boiler use and maintenance not only promised a new workplace identity for
the stoker, but also cleaner airs for the city and cost savings for their corpo-
rate employers. The retraining of workers in the techniques of combustion
provides an interesting insight into the nature of govermment with science
discussed in Chapter Two. While at one level it is clear that the science of
combustion engineering benefited from its association with various certify-
ing institutions of atmospheric government, this is not simply a case of
government-supported science. Through the adoption of a scientific
discourse in the reform of the boiler room it is also clear that the label of
science enabled forms of atmospheric government to travel into the notori-
ously recalcitrant spheres of the workplace.

Ernest Dickinson’s Manual for Boiler Attendants offers an insight into the
form and nature of the courses that were put in place to create purportedly
more scientific boiler attendants. Dickinson’s handbook covers a range of
topics from the basic chemistry of combustion to the technical operation
and working of particular boiler types. At the end of his handbook Dickinson
describes a rudimentary system for certifying and further professionalising
boiler maintenance. According to Dickinson what was needed was a formal
examination procedure that would reliably test what boiler operators had
actually learned in class. It was important that this test contained a formal
written examination (in order to test the theoretical components of the
course) and a more practical test carried out with an actual boiler. The
examination paper that Dickinson devised, and which was to be used after
the first year of his boiler attendants’ course, indicates the nature of the
scientific training he envisaged (see Table 4.3). The examination paper
required the stoker to understand the chemical mechanisms by which com-
bustion was achieved, what may prevent efficient combustion and how
firing can be improved. The paper sought to test the stoker’s ability to isolate
and ‘read’ his boiler as a scientist would stand back and assess an ongoing
experiment. Ultimately though, it appears that the production of stoker
examinations, and associated modes of certification, were not primarily
concerned with testing boiler attendants. These examinations were designed
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Table 4.3  Specimen examination paper for first-year stoker as devised by Ernest Dickinson

SPECIMEN EXAMINATION PAPER
Three questions to be answered from Sections A and B. Number of marks
per question is shown.

Section A
1. Of what does coal consist? (16)
2. What takes place when a boiler fire is stoked? (18)
3. How does the quantity of air admitted to a boiler affect the fire? (18)
4. Where does the greatest transfer of heat occur in the boiler? (10)
5. What can be done to assist the transfer of heat to the water? (10)
Section B
6. What is a good guide to the condition of a boiler fire? (10)
7. How can smoke be avoided? Describe a good method of firing. (16)
8. What effect has bad brickwork on the working of a boiler? (10)
9. Describe a good way of ‘cleaning out,” and mention the points
to be noted. (16)
10. State a number of things which require special care and
attention if smoke is to be avoided. (16)

Source: Dickinson, 1929: 51-2

to instil a sense of self-reflection and the monitoring of personal conduct on
behalf of the stokers themselves.

Conclusions — On the Nature of Atmospheric Government
and Personal Conduct

All forms of atmospheric government are ultimately attempts to coordinate
personal forms of conduct. Whether it be in terms of the practices and pro-
cedures associated with atmospheric surveillance, the domestic practices of
the housewife, or the workplace activities of boiler attendants, governing the
atmosphere always starts by governing people. Governing the atmosphere is
not, however, simply about changing the ways key individuals relate to the
atmosphere at a personal level. Atmospheric government (as opposed to
other forms of atmospheric power) involves the construction of socio-
economically viable sets of relations between a population and an atmos-
phere. Furthermore, attempting to govern aggregate entities like populations
and atmospheres requires particular styles and techniques of government.
These systems of government have to be able to connect individuals to the
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socio-atmospheric consequences of their actions, while coordinating con-
duct across a large range of actors.

This chapter has revealed that atmospheric government involves two
interrelated process: (i) the recasting of personal conduct in relation to the
re-coordination of behaviour across key social groups (the urban dweller,
employer, housewife and boiler attendant); (ii) the repositioning of the sub-
ject in relation to the broader environmental consequences of atmospheric
pollution. The processes and techniques of government are vital in respect
of both processes: in the first instance, facilitating the coordination of per-
sonal conduct through collective education, training and certification; and
in the second instance, confronting individuals with the collective atmos-
pheric consequences of their personal choices through the compilation and
aggregation of knowledge of environmental change and its varied effects.

The focus of this chapter on the spaces of the exhibition and classroom
has revealed that the government of atmospheric conduct can be pursued in
very different ways. The voluntary spaces of the exhibition hall were able to
use the technologies of exhibit and mass marketing as a way of targeting the
largely unregulated domestic sphere. On the other hand, existing legislation
on the production of air pollution from commercial premises meant that the
spaces of tuition and examination that targeted boiler attendants could take
a more compulsory and disciplinary tone. While applying different styles of
governmental power, however, it is clear that both the clean air exhibition
and the retraining of stokers employed the same governmental message: the
need to move from an uncivilised and unthinking age of air pollution into a
more scientific time of reason and control. In the domestic sphere this
transformation was based on a move from the ‘savage’ burning of coal to a
new science of domestic engineering and electricity. In the boiler room this
shift was predicated upon the reconstruction of the stoker from ‘brute
labourer’ into astute chemist and engineer. To these ends it is important to
notice how armospheric government with science not only involves the recon-
struction of the air as a combined object of political and scientific analysis,
but also sees the combined powers of State and sciences recasting social
identities.



Chapter Five

Instrumentation and the Sites
of Atmospheric Monitoring

What follows is an account of perhaps the most important technological
device in the history of Britain’s air pollution monitoring,

The gauge [...] consisted of a vessel of 4 square feet catchment area, having a
conical bottom so arranged that all rain falling in the gauge vessel was collected
in bottles placed underneath [...] the gauge vessel was of enamelled sheet
iron, square in plan, and supported in a frame on four legs; it was surrounded
by a cage of wire netting open at the top to prevent birds from contaminating
the project.!

This device was deployed by The Lancer (working under the auspices of the
Coal Smoke Abatement Society) to conduct a survey of air pollution in
London during 1910 and 1911 (see Figure 5.1). Operating out of The
Lancet’s own laboratories, and supervised by S.A. Vasey, this study was one
of the earliest — and certainly most significant — instrument-based studies of
urban air pollution conducted in Britain.? What is, for me at least, most
arresting about this account of the rain deposit gauge is the degree of preci-
sion and inherent materiality that is conveyed within this passage. As will
become clear, the production of precise, durable and replicable instruments
for atmospheric measurement became a central concern of the clean air
movement, and associated branches of atmospheric government, in the
early part of the twentieth century.

The Lancet’s rain deposit gauge became an important tool within the
development of spatially extended systems of instrument-based air pollu-
tion monitoring in Britain. Rather than merely seeing such appliances as
instruments of atmospheric government, however, this chapter explores
their active role within the production of certain ways of knowing the air
and as key conduits connecting the capacities of atmospheric science and
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Figure5.1  The deposit gauge

the desires of air government. The agency of atmospheric measurement
devices, such as the rain deposit gauge, in part derives from the fact that
they embody a paradox. The prime advantages associated with the use of
instruments within air pollution monitoring in early-twentieth-century
Britain were fourfold: (i) they were not, on the whole, dependent on the
degree to which air pollution was manifest as a visible phenomena (as smoke
observers were) (see Chapter Three); (ii) they could provide a constant,
24-hour record of air pollution (something nuisance inspectors did not have
the time to provide); (iii) they ostensibly removed the element of subjectiv-
ity associated with the imperfect and corruptible eye of the atmospheric
observer (see Chapter Three); and (iv) they could be moved and distributed
widely in space. Yet for these advantages to be realised devices had to be
fashioned with a degree of precision and durability that could not always be
guaranteed. In order for monitoring instruments to provide an objective,
reliable and spatially extensive record of air pollution they had to be
manufactured to a level of exactitude that was hard to maintain and moni-
tor. At the same time, the operation of such gauges was challenged by their
need to survive the corrosive elements they were actually measuring and the
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regular interventions of unpredictable intruders (hence the enamelled sheet
iron and wire caging of the deposit gauge). The point is that the fabrication
of glass, enamel, sheet iron, rubber and wire that collectively constituted the
early instruments of atmospheric surveillance in Britain presented impor-
tant material considerations and constraints to emerging systems of air
government.

Much has already been said and written on the role of instruments within
the history of science (see Golinski, 2006; Jankovic, 2000; Shapin & Schaffer,
1985; Schaffer, 1992), and to a lesser extent government (Braun, 2000;
Edney, 1999; Latour, 1998 [1984]).> At a methodological level, the rising
historical interest in instrumentation appears to reflect the more general
analytical prioritisation of the micro-practices and local constitution of both
science and government expressed within work on the sociology of scientific
knowledge and Foucauldian-inspired governmentalities (see Chapter Two).
In keeping with the broader intent of this volume, the primary aim of this
chapter is to consider the impact that the construction of a combined history
of government with science has on the way in which we understand the role of
instruments within the production of atmospheric knowledge. Existing work
on the history of science has given significant attention to the role of instru-
ments (present as basic tools, mechanical devices or digitised systems) within
the laboratory-based production of experimental facts (Latour & Woolgar,
1986 [1979]; Shapin, 1996: 96-100). But the role of instruments as what
Shapin terms fact-making machines becomes problematised when explored
in the context of governmental knowledge production (1988). As Foucault
reveals, the cognitive desires associated with modern forms of governmen-
tality have given rise to the construction of ever more elaborate networks of
knowledge gathering that aspires to comprehend the entirety of human
existence (2007 [2004]: 95-6). The construction of such governmental reg-
isters of knowledge necessitates the expanded relocation of the instruments
of science from the contrived spaces of the experimental laboratory into the
varied public spaces of a political territory over extended periods of time. Of
course, as tmmutable mobiles instruments have always played a crucial role in
the circulatory travels of science (Latour, 1998 [1994]). In the context of
governmental sciences, however, instruments are not only involved in
the movement of scientific knowledge production capacities between the
enclosed spaces of one laboratory to another, but are responsible for the
movement of science through a much less predictable set of physical and
socio-cultural terrains. It is these processes that bring into focus the various
practical problems and barriers that exist to the formation of what Latour
refers to as a durability and extension of interaction (2006: 72).

It would be disingenuous to suggest that the history of instrumental sci-
ence has been solely, or even predominantly, focused on laboratory-based
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practices. Valuable insights into the operational dynamics of the governmental
sciences of atmospheric pollution can be gleaned from recent studies of
the field-based sciences of natural history, pedology, geography and mete-
orology (Latour, 1999: 24-79; Naylor, 2006, 2002; Withers, 2001). Perhaps
the most important insight of such studies is not the historical insights
they provide, but the crucial links between geography and science they
reveal. At one level the geographies of sciences associated with work on
field-based environmental research reveals the place-based compromises
of the sciences of nature: or the ways in which particular landscapes and
local environmental conditions influence the instruments it is possible for
scientists to deploy in their studies. At a second level, such work has
exposed the often arbitrary conditions of landscape and morphology that
determine the precise locations where scientific instruments can and
cannot be deployed within the study of environmental systems. Finally,
studies of the history of field-based sciences have also exposed the com-
plex circulatory dynamics that surround the geographical spread of scien-
tific instruments. In this context, research has revealed that the circulation
of scientific instrumentation does not simply involve the even geographical
spread of approved devices from certified centres of calculation and cali-
bration to more distant localities, but entails a much more dynamic set of
dialogues and exchanges between overlapping scientific communities.
In excavating the rise of the instrument-based science and government of
atmospheric pollution, this chapter considers each of these important
geographical issues. Ultimately, however, analysis shows that the role of
instruments in supporting the circulation of science is not necessarily
commensurate or compatible with their role in undergirding the
knowledge-gathering apparatus of government.

It is important to realise that this chapter does not follow from Chapter
Four in direct historical sequence. Instead it reflects upon a series of proc-
esses that emerged out of the events and tensions described in both Chapters
Three and Four. In relation to Chapter Three this chapter considers how
instruments for measuring atmospheric pollution were developed as a direct
consequence of the barriers that smoke inspectors experienced when trying
to accurately observe and register air pollution. This chapter is connected to
Chapter Four in two important ways. First, the move towards the system-
atic use of instruments within the measurement of pollution was in large
partinspired and directed by the events of the clean air exhibitions described
in the previous chapter. Second, this chapter seeks to move beyond the
focus on the relationship between government and the human subject
analysed in Chapter Four in order to critically reflect upon the importance
of nonhuman things (both animate and inanimate) within the practices of
government.
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Technological Deployments, ‘Normal Air’ and the
Appointment of the Committee for the Investigation
of Atmospheric Pollution

It was not until after 1912 that an integrated system of instrument-based air
pollution surveillance began in Britain. It was in 1912 that the first
International Smoke Abatement Conference was held. This conference was
convened by the Coal Smoke Abatement Society and, as with the clean air
exhibitions described in the previous chapter, sought to promote various
strategies for air pollution abatement. One of the key recommendations of
the 1912 conference was the establishment of a systematic framework for
air pollution monitoring in Britain. It was in this context that the 1912 con-
ference appointed the Committee for the Investigation of Atmospheric Pollution
(hereafter CIAP). This Committee was composed of a range of people with
an interest in air pollution and/or an expertise in the measurement of atmos-
pheric phenomena (see Table 5.1). The Committee drew together repre-
sentatives from the Meteorological Office, the Coal Smoke Abatement
Society and Smoke Abatement League, medical and air purification officers
from municipal boroughs, and even a member of the Hamburg Smoke
Abatement Society. As the Chair and Honorary Secretary respectively, Sir
William Napier Shaw and John Switzer Owens would play a crucial role in
the technological developments and political struggles that surrounded the
spread of the instruments of air pollution monitoring throughout the UK
(see also Chapter Six). While Napier Shaw is, perhaps, best known for his
work in meteorology (where he developed the millibar and tephigram), in
partnership with John Switzer Owen he became a key figure in the develop-
ment of a governmental science of air pollution in Britain.

The CIAP met for the first time on 21 June 1912. A sense of the purpose
of the Committee can be gained from this excerpt from its first annual
report,

It was felt the time had arrived for the various efforts [of atmospheric pollu-
tion monitoring] to be coordinated so that the information could be put in the
form of results which could be reasonably comparable for the same place,
from month to month, from season to season, from year to year, and for dif-
ferent places for the same periods. It is only in this way that the information
can be effectively utilised as an index of present effort and a guide to future
action.*

In essence, the CIAP embodied a critical shift in the rationality of pollution
government in Britain. In Chapter Three we saw how, during the nineteenth
century, pollution observation was transformed from a litigious practice of
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Table 5.1  Original members of the Committee for the Investigation of Atmospheric Pollution (1912)

Chairman:
Sir William Napier Shaw (Director Meteorological Office)

Hon. Secretary:
Mr J.S. Owens (Coal Smoke Abatement Society)

Committee members:

Mr C.]J.P Cave (Past President of the Royal Meteorological Society)

Mr J.G. Clark

Professor J.B. Cohen (Leeds University)

Dr H.A. Des Voeux (Hon. Treasurer, Coal Smoke Abatement Society)

Dr Hawkesley (Assistant Medical Officer of Health, Liverpool)

Mr J.B.C Kershaw (Hamburg Smoke Abatement Society)

Dr R. Lessing

Dr E.J. Russell (Director of the Rothamsted Experimental Station Harpenden)
Dr E. D. Simon (Smoke Abatement League of Great Britain)

Bailie W. Smith (Convenor of the Air Purification Sub-commaittee of the
Glasgow Corporation)

Mr S.A.Vasey (The Lancer)

Mr E.J.W. Whipple (Superintendent of the Instruments Division, Meteorological

Office)

culprit identification into a more generalised concern with the nature and
quality of a given city’s air. The CIAP sought to extend the forms of atmos-
pheric observation that took hold in British cities in the nineteenth century
in both space and time. Through the effective use of widely dispersed and
scientifically approved instruments it was hoped that a picture of British air
pollution could be built up that connected atmospheric observations over
great distances (and between different cities), while providing a much more
intensive temporal record of pollution than had previously been possible.

A further sense of what the CIAP envisaged its role to be can be dis-
cerned in the following passage from their first report,

For this line of development, precedent in various stages of completeness may
be found in the registration of births and deaths, and marriages, the registra-
tion of the elements of weather, and in many other forms of economic enquiry.
Itis, indeed, the established line of development for nearly all forms of inquiry
connected with the science of demography.®

This passage has particular pertinence for this book. By paralleling system-
atic air pollution observation with the sciences of meteorology and demo-
graphy, it is clear that the CIAP wanted to give air pollution monitoring a
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new analytical and political standing. At an analytical level, it is clear that
the Committee wanted air pollution monitoring to attain the same level of
scientific credibility as meteorology. Meteorology had established its
scientific credentials in Britain during the eighteenth century through the
formation of common systems of climatic taxonomy and the systematic
recording of the weather (see Golinski, 2006; Jankovic, 2000; Naylor, 2006).
To these ends, the atmospheric epistemologies of meteorology, and its asso-
ciated instrumental infrastructure, made it a paradigmatic science for stu-
dents of twentieth-century air pollution. At a political level, it is also clear
that the Committee saw air pollution monitoring as something that could
have the same utility to the State as the accumulated knowledge associated
with demography. As Foucault outlines, it was the science of demography,
with its tireless accumulation of social statistics that enabled the notion of
population, and associated systems of biopolitics and governmentality, to
first emerge (Foucault, 2007 [2004]). By positioning the nascent science of
air pollution at the intersection of meteorology and demography the CIAP
clearly desired to form a system of what we would now term armospheric
governmentality. The new system of air power envisaged by the CIAP sought
to combine a scientific understanding of the atmosphere as a physical envi-
ronmental system with a keen awareness of the role of air in the biopolitical
constitution and support of society.

If the CIAP embodied a distinct shift in the rationality and associated
scale of air pollution government with science, it was realised at the incep-
tion of the Committee that it could only fulfil its new governmental
ambitions through the effective development and distribution of an appara-
tus of air monitoring equipment. A key goal of the Committee was thus to
‘draw up details of a standard apparatus for the measurement of soot and
dust and the standard methods for use’. It is important to realise, however,
that the CIAP did not simply facilitate the administrative distribution of
pre-designed devices (such as the deposit gauge), but constituted a frame-
work of experimentation and scientific exchange for the development and
adaptation of new and existing atmospheric devices in order to meet emerg-
ing scientific and governmental demands. According to Golinski, ‘[A]ll sci-
entific instruments have their origins in experiments. But to become an
instrument, a piece of apparatus has to cease to be experimental. It has to
acquire a stable physical form, suitable for transportation and reproduction
[...]? (2006: 110). In the development of what was essentially a form of
governmental experiment, the CIAP actively devised instruments that not
only met the scientific requirements of accuracy and reproducible preci-
sion, but also the heightened demands of durability, mobility and mass
production associated with territorial government. Many of the instruments
developed by the Committee found their origins in early instrumental
designs of meteorology’ and air quality analysis. Within the CIAP, however,
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the existing devices of air measurement had to be re-forged to meet the
demands of a territorially expansive governmental science.

Before such instrument-based developments could proceed it was neces-
sary for the CIAP to have a clear sense of what the instruments were to
measure. The Committee noted at a very early stage that it had not been
given a clear definition by the Coal Smoke Abatement Society of precisely
what the ‘air pollution’ it was supposed to measure actually was. The early
meetings of the Committee were thus embroiled in detailed discussions of
what constituted atmospheric pollution. While much has already been said
in this volume about the various cultural, medical and political definitions
of pollution, what is important to note, in relation to the CIAP at least, is
the role of instruments in actively shaping the working definition of air pol-
lution. The Committee’s discussions of air pollution began through an anal-
ysis of what constituted atmospheric purity. The Committee defined
atmospheric purity on the following terms,

Normal air may be regarded as consisting of a mixture of various gases in the
following proportions:— Oxygen (20.94); Nitrogen (78.09); Argon (0.94);
Carbon Dioxide (0.03); Helium, Krypton, Neon etc. (traces). In addition to
these gases; there exists a quantity of water vapour, varying according
to certain well-known physical conditions.?

While such a definition may not in itself be surprising, what is intriguing is
the concept of normal air that is invoked. Foucault discusses the use of the
normal and abnormal within the constitution of disciplinary apparatus of
government and science (see Foucault, 2007 [2004]).° In the context of the
CIAP, however, the idea of normal air is not offered as the paradigm towards
which pollution abatement should be working, but merely as a calibrated
baseline for the measurement of atmospheric change.

In opposition to this notion of normal air, the Committee developed the
following understanding of pollution,

The term ‘pollution’ in its widest sense may be regarded as applicable to any-
thing that disturbs the above-described constitution of the air, but in the
present investigation a more limited view was taken. For instance, an excess of
the watery constitution, represented by excessive rain or an abnormal quan-
tity of carbonic acid, may be regarded as pollution; but these constituents
need no further consideration here. The Committee’s interpretation of the
term ‘pollution’ relates to such matter, solid, liquid, or gaseous, as reaches the
surface of the earth or falls upon the buildings, &c., either by its own gravity
or with the assistance of falling rain.!°

While acknowledging that anything deemed to alter the state of normal
air could be deemed pollution, the CIAP adopted a much narrower
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definition of pollution. By focusing on matter that ‘reaches the surface of
the earth or falls upon the buildings, &c., either by its own gravity or with the
assistance of falling rain,’ the Committee was essentially acknowledging
the limitations associated with existing instruments for measuring air pollu-
tion. There are two basic ways in which to measure air pollution. Air
pollution can be measured in suspended form, as a proportion of the ambi-
ent atmosphere it is in; or pollution can be calculated once it has been
deposited from the air. The connections that the CIAP make between these
two methods and rationalities of government is instructive,

The investigation of atmospheric impurity may be dealt with in two ways:— (a)
we may measure the amount deposited from air in a given time and area.
(b) We may measure the amount suspended in the air at any given time and
place. These aspects of the question have each their own special interest and
importance; for example, the deposited matter is that which chiefly affects our
buildings and vegetation, while the suspended impurity is responsible for
smoke, fogs, and obstruction of light, as well as for certain deleterious effects
on the respiratory organs.!!

According to members of the CIAP to choose between the measurements of
suspended and deposited forms of pollution was to differentiate between an
architectural/ecological set of concerns (deposited pollution), and an interest
in the impact of air pollution on human health (suspended pollution).

The problem that the Committee faced was that while interested in both
suspended and deposited forms of air pollution, the instruments necessary
for the accurate measurement and recording of suspended contaminates
had not been adequately developed. Caught between the differing govern-
mental goals that could be achieved by measuring either suspended or
deposited atmospheric pollution, the actions of the Committee were inevi-
tably guided by the instrumental capacities of the time. In the early years of
the CIAP it was consequently the tried and tested deposit gauge (as pre-
scribed by The Lancet Study) that would be the instrument of choice for the
measurement of atmospheric abnormalities. While the CIAP justified its
choice of the deposit gauge on the basis that all suspended pollution is ulti-
mately latent deposited pollution, this justification clearly had to ignore
much vaporous and gaseous air pollution (that would not take the form of
solid depositions). Tacit recognition of this form of deliberate governmental
amnesia is evidenced in the significant amount of support that the CIAP
continued to give to experimental work on suspended pollution measure-
ment. This curb to the early ambitions of the CIAP serves to remind us that
governmental practices are not something that are guided purely by abstract
rationality; they are also structured by the material limitations associated
with the instruments of science. While such messy realities can often be
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smoothed over within intellectual accounts of governmental history, or by
expedient governmental discourses, they should not go unrecorded.

Networking Instruments in Space: On the First
Instrument-Based Survey of British Air Pollution

The circulations of governmental science

Having decided to focus, initially at least, on deposited forms of air pollution,
the CIAP set about creating a network of instrument-based pollution
monitoring in the UK. Having arranged for the manufacture of a standard-
ised deposit gauge, the CIAP formed a partnership with 18 local authorities
(and the Meteorological Office) to deploy and collect data from these
instruments. This network of local authorities was not simply composed of
cities that suffered the worst effects of air pollution. The network instead
appears to have been based upon the cooperation of urban reformers and/
or scientists who were convinced of the importance of pollution surveillance
and reform.These varied actors came from a range of backgrounds including
the sanitary reform movement, meteorology, urban planning, medicine and
combustion engineering. It was the willing participation of these sympathetic
authorities and individuals, as much as the mobile utility of the standard
deposit gauge, that enabled the governmental science of air pollution
monitoring envisaged by the CIAP to travel throughout Britain. It was also
this loose collection of scientists and reformers who would provide the intel-
lectual skein in and through which the CIAP pursued further instrument-
based experiments for the recording of atmospheric pollution.

The first official measurements of air pollution taken by CIAP-approved
devices were made in February 1914. Details of the partner authorities who
worked with the CIAP in 1914 are provided in Table 5.2. The table illus-
trates that of the 39 gauges that were deployed by the CIAP in 1914 64%
were located in Birmingham, London, Manchester and Sheffield. Despite
this highly limited, not to mention uneven, geography of atmospheric sur-
veillance, significant efforts had to be made by the CIAP to ensure that the
results gathered from their first survey were compatible. Consequently, in
addition to providing standard gauges, the CIAP also supplied a Circular of
Instructions and a standard report form for analysts to record their results
upon. The Circular of Instructions contained important information relat-
ing to the set up and location of the gauges, and guidelines on the best meth-
ods of collecting and analysing samples. The standard report form provided
a vehicle for the recording of pollution levels on a monthly basis that could
be returned to the CIAP for compilation and statistical analysis (see Table
5.3). Taken together these forms and manuals of instruction constituted
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Table 5.2  List of CIAP gauge locations, numbers and analysts (1914)

Location Number of gauges Analyst
Birmingham 3 J.F. Liverseege
Bolton 1 Harry Hurst
Exeter 1 F. Southerden
Kingston-upon-Hull 1 A.R.Tankard
Liverpool 1 W.H. Roberts
County of London 6 J.H. Coste
Meteorological Office, 1 S.A.Vasey
London (of The Lancer)
City of London 1 F.L. Teed
Malvern 1 C.C. Duncan
Manchester 10 E. Knecht
Newcastle-upon-Tyne 1 J.T. Dunn
Oldham 1 J. Warrington
(Correspondent)
Sheffield 4 W.P. Wynne
York 1 S.H. Davies
Coatbridge 1 Messrs. R.R. Tatlock
and Thompson
Greenock 1 J.W. Biggart
Leith 1 A. Scott Dodd
Paisley 1 R.M. Clark
Stirling 1 J.R. Watson

Source: Committee for the Investigation of Atmospheric Pollution (1916): viii, M.Off.Arch.

MO 249 256

important circulatory devices that enabled instruments of atmospheric sur-
veillance to operate effectively while separated by great distances.

Time does not allow for a detailed recitation of the processes of chemical
and physical analysis that enabled local stations to complete all of the sec-
tions in Form B on a monthly basis. It is, however, worth reflecting upon the
section of the form that deals with the issue of Factor ‘F’ for the Gauge.
Factor Fs were developed for all gauges utilised in the CIAP’s inaugural
survey because of imperfections in the manufacture of the deposit devices.

As the CIAP noted,

[i]t will be observed that under ‘gauge number’ is given ‘Factor F for Gauge’.
It was found that all gauge vessels differed slightly in superficial area. They
were intended to be four square feet in area, but owing to slight alterations in
shape resulting from the process of enamelling with vitreous enamel, which
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had to be done after the gauge vessels were turned to size, and the consequent
warping, it was necessary to measure the catchment area of each gauge
separately.'?

Although sheet iron and enamel paint had been used for The Lancet’s
deposit gauge, it was found that these devices did not last long in polluted
urban environments (Brimblecombe, 1987: 149). It was decided by the CIAP
to improve the durability of the deposit gauges through the use of cast iron
and vitreous enamelling. It is clear, however, that in coating the cast iron
gauge with vitreous enamel a number of inconsistencies were produced in
the size and shape of different gauges. These inconsistencies would, of course,
in the long term have seen devices exposed to the same quantities of air pol-
lution producing very different final measures of contamination. The Factor
F calculation was thus designed to allow for the degree to which a specific
gauge differed from the standard measurements of the deposit device. While
the Factor F calibration allowed the CIAP to gain comparable readings from
partner authorities, the need for such standardising calculations reminds us
that the objective desire of good government cannot simply be transferred to
the unthinking materiality of the instrument. Objects, such as deposit gauges,
and the practices that occur at their surfaces, have an active, not simply
instrumental, role within the associations that collectively constitute govern-
ment. To claim an active role for instruments within the processes of govern-
ment is not, as Latour reminds us, to suggest that objects determine the
actions of government. Instead, recognising the action of instruments within
the various amalgamations of government acknowledges the differences they
make to how government can be conducted (Latour, 2006: 63—86). It is in
this context that much work must be done both with and on instruments
(including constantly re-measuring, re-equipping, and re-calibrating) in
order to support the cognitive capacities of government and science.

As noted earlier, much has already been written on the links between
geography, technology and science. The validity of any scientific practice,
experiment or measurement has always been connected to the ability of the
procedure to be replicated under standard conditions by other people in
different places (see Shapin & Schaffer, 1985). In relation to governmental
sciences, the issue of technological replication becomes even more pro-
nounced. The sense of responsibility for entire populations and territories
that is typical of modern governmental rationalities has placed great pres-
sure on the instrumental capacities of State knowledge gathering. In his
book Political Machines, Barry (2001) describes the geographical strategies
that are deployed by governmental authorities in the construction of techno-
logical systems of environmental knowledge gathering. According to Barry,
the utility of technological instruments to States stems not from the capacity
of the tool itself, but from its ability to ensure compatibility between all of
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the instruments a government has to deploy throughout its territory. In order
to construct an accurate picture of the various qualities and characteristics
of its territory, Barry describes how governments construct zechnological
zones within which the compatibility of instruments is carefully monitored
and enforced (2001: 3). As Naylor (2006) eloquently points out, science
(and I would add in particular governmental sciences) is not only dedicated
to the command of truth production, but also to the control of space.

Itis because of the problems associated with the distribution of instruments
like the standard deposit gauge in space that the circulation of instruments
requires the establishment of networks of trust and verification. For the
CIAP’s first national survey of air pollution its systems of trust were placed
in the designated analysts — many of whom were well known to CIAP mem-
bers — who could be carefully instructed and guided in the practices of
pollution monitoring.!*> These systems of inter-personal trust and support
were built up through the regular meetings convened by the CIAP, the
meetings of scientists and analysts at major clean air exhibitions (see Chapter
Four), and through regular local site visits conducted by prominent CIAP
members such as John Switzer Owens.

Locating early atmospheric science

In addition to the significant amount of work that the CIAP had to undertake
in order to enable the spread of the standard deposit gauge in geographical
space, considerable attention also had to be given to the geographical posi-
tioning of the gauges in local places. The sites associated with scientific prac-
tice and knowledge production have become the subjects of significant
intellectual reflection in recent years (see Withers, 2001). Classical scientific
practices have long been synonymous with absolute and Euclidean concep-
tualisations of space. In this geometrically inspired vision, science is depicted
as operating in a kind of limitless pure space: a space that is enrolled in the
formation and ordering of knowledge, but does not present an obstacle to
scientific endeavour. To this end, the idea of situating and locating scientific
practices has been utilised as a post-modern strategy for exposing and decod-
ing the obfuscating ideologies of classical scientific discourse (see Haraway,
1991). While the idea of locating science has, at times, used the notion of
location as a metaphorical device in order to uncover the broad-ranging
financial, institutional and political contexts within which science operates,
location can also be used as a more literal analytic for the scientific condition.
The idea of locating science suggests the importance of recognising the com-
plex locational geographies that inform scientific endeavours that are not
conducted in epistemologically cordoned-off areas like laboratories and
museums (see Livingstone, 2005). It is in the nature of sciences that are
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dedicated to governmental ends to confront the reality of geographical exist-
ence in ways that other scientific practices do not. But when instruments are
expected to operate in non-standard, variable environments there is pressure
to both improve the precision and reliability of the instruments being used
and to select, test and designate the sites where instruments are to be located
in such a way as to minimise geographical variability.

The geographical challenges that faced the CIAP in 1912 were related to
how to ensure that deposit gauges were located in the urban spaces where air
pollution was a problem, while ensuring objective precision and the need
for regular service and repair associated with the instruments. The point is
that in order to be governmentally effective deposit gauges had to placed in
areas where they could best measure pollution events as they affected an
urban population (namely at ground level). In order to be scientifically effec-
tive, however, the deposit gauges needed to be in locations where they would
not be tampered with or receive abnormal dust inputs (namely in secure, but
open spaces). The locational rationalities associated with government and
science are not, it would appear, always complementary. The physical nature
of the deposit gauge further complicated the locational logistics of the CIAP
survey. With a catchment area of four square feet and a height from the
ground of four feet, deposit gauges were not things that could be left incon-
spicuously around city streets. Because of the governmental considerations
and scientific expectations of the CIAP survey, and the physical form of the
deposit gauge, much effort went into to assessing the potential sites that city
landscapes offered for air pollution monitoring. This was in effect an assess-
ment of the lived spaces within which science would have to be retrofitted,
not a Euclidean area of limitless choice and desire.

Figure 5.2 illustrates the locations that were chosen in Sheffield for the
CIAP’s first pollution survey of 1914. In the case of Sheffield, the four loca-
tions that were selected to house the standard deposit gauges were: (i)
Attercliffe Burial Ground; (ii) Hillsborough Park; (iii) Meersbrook Park;
and (iv) Weston Park. As with many other cities involved in the CIAP survey,
the Sheffield authorities chose burial grounds and parks as the main sites to
house their instruments. Burial grounds and parks provided ample room for
large gauges and also ensured that analysts could gain easy access in order
to sample from and service the equipment. The other advantage associated
with such locations was that they enabled deposit gauges to be located at a
distance from point sources of pollution, and thus enabled them to record
ambient atmospheric qualities for the cities in question. Other locations
utilised in the CIAP’s survey in other cities included schools, hospitals and
universities/technology colleges. Each of these locations offered open spaces
and were often conveniently located for the analysts who worked in the
affiliated universities, colleges and hospitals. In some instances (particularly
with stations located in London) the rooftops of buildings were used to set
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SHEFFIELD—(1) ArTERCLIFFE BURIAL GROUND, (2) HILLSBOROUGH PARE,
Map XI. (3) MeEERsBROOK PARE, AND (4) WESTON PARK.

Figure 5.2  Standard deposit gauge locations in Sheffield for 1914 air pollution survey
Source: Committee for the Investigation of Atmospheric Pollution (1916): M.Off.Arch.MO 249 256

up monitoring stations. While providing relatively large open spaces in the
very heart of the city, these locations were far from ideal, as they were obvi-
ously incapable of collecting pollution that was deposited before it reached
the height of the elevated location. The physical properties of locations
clearly matter in the production of governmental knowledge.

Collating and circulating the results of the 1914 air
pollution survey

The complex instrumental practices, analytical procedures and locational
decision making that surrounded the CIAP’s first survey of air pollution in
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Britain inevitably meant that the results were replete with errors and
peculiarities.!* Table 5.4 provides a detailed breakdown of the deposited
samples that were collected by the 39 CIAP-approved devices that were
deployed in 1914. This table of recorded measures is interesting for a
number of reasons. First, it is important to note the use of the letters A, B,
C and D within the records. These letters were calibrated to reflect meas-
ures that were above and below certain predefined levels. In relation to Tar,
for example, A represented concentrations of less than 0.05 tons per km?
per month; while the letter D was used to denote concentrations of over
0.25 tons per km? per month.!®> The value of these lettered codes stemmed
from the fact that they provided the CIAP with a comparative framework
within which they could immediately see how many As, Bs, Cs and Ds were
recorded at different stations and thus discern broader geographical pat-
terns. The second thing of note in Table 5.4 is the great diversities recorded
for levels of rainfall between the different monitoring stations. If we com-
pare the driest station (Leith with 38 mm of rainfall) with the wettest station
(Greenock with 137 mm of rainfall), we have a range of rainfall levels span-
ning 101 mm. At one level such variations were not a major issue. The cal-
culation of relative levels of atmospheric pollution in rainwater meant that
the amount of rainfall did not affect the average records of contamination
collated by the CIAP. The absolute levels of rainfall did, however, determine
the temporal extent to which pollution could be monitored: with more rain-
fall normally facilitating a more detailed meteorological record of pollution
events (allowing for variations in the intensity of rainfall of course). By using
rainfall as a vehicle for the collection of air pollution the CIAP was essen-
tially dependent upon natural levels in the fluctuation of precipitation to
determine when pollution events were and weren’t recorded.!® It is in this
context that the deposit gauge embodied an intriguing intersection between
governmental surveillance, technological device and nature.

Technological Innovations, Suspended Pollution Monitoring
and the Rise of Forensic Governmentalities

The CIAP and the Meteorological Office

Following the publication of the results of the first CIAP investigation of air
pollution between 1914 and 1915, the procedures for atmospheric pollu-
tion monitoring associated with this survey were continued throughout the
second part of 1915 and the entirety of 1916. The results of this wave of air
measurements were compiled within the second report of the CIAP in
1917.17 By 1917, however, concerns were being raised about the costs and
sustainability of the CIAP study.'® With the First World War raging on the
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Table 5.4  Abridged ‘monthly means of several elements of pollution” as recorded in the first survey of
the CIAP

Rainfall Sulphuric
Station Months (mm) Tar Ash acid Chlorine Ammonia
Birmingham:
Central 6 77 C D C B B
Aston 6 73 B B B B A
S.W. 6 84 A A B B A
Bolton 6 121 B C D D B
Exeter 6 88 A B B B A
Kingston- 6 64 B B B B B
upon-Hull
Liverpool 6 75 D C C C D
London:
Met Office 6 64 B B B C B
Embankment 6 66 C C C C B
Finsbury 6 65 C B B B B
Ravenscourt 6 64 B B B B B
Southwark 6 75 B C C B B
Wandsworth 6 56 A B B B A
Victoria 6 66 B B C B B
Golden Lane 6 73 B B C B B
Malvern 6 53 A A A A A
Manchester:
Ancoats 3 78 B D D C B
Hospital
Bowdon 3 69 A A B B B
Cheadle 5 66 B B B B B
Davyhulme 5 70 A B B B B
Fallowfield 5 70 B B B B B
Moss-side 3 75 B B C C B
Philips Park 3 71 B C C C B
Queen’s Park 3 74 B C C C A
School of 6 77 B C C C B
Technology 1 86 B C C C B
University 5 87 A B C C D
Whitefield 6 63 B C B B C
Newcastle-
upon-Tyne
Oldham

Sheffield: 6 94 D D C C D
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Table5.4 (cont’d)

Rainfall Sulphuric

Station Months (mm) Tar Ash acid Chlorine Ammonia
Attercliffe 6 66 C C B D B
Hillsborough 6 71 B B B B A
Park

Meersbrook 6 75 B B B C B
Park

Weston Park 6 73 B B B B A
York 6 62 B B B B D
Coatbridge 3 70 B B B A B
Greenock 5 137 B B B C C
Leith 5 38 B B B B C
Paisley 6 103 C B B C B
Stirling 3 120 D B B B B

Source: Committee for the Investigation of Atmospheric Pollution (1916): xxix, M.Off.Arch.
MO 249 256

European continent, State finances and governmental resources were lim-
ited, while political interest in the work of CIAP was naturally muted.
Despite being a largely voluntary endeavour it was estimated that the cost
of the first two CIAP investigations was approximately £1000 per annum.'®
It was in relation to these costs that the CIAP submitted a successful grant
application to the British government’s Department of Scientific and
Industrial Research (hereafter DSIR). As we will see, the DSIR would play
a crucial role in the gradual governmentalisation of air pollution monitoring
in the UK (see Chapter Six). But the most immediate consequence of this
grant-in-aid was that the CIAP would have to be incorporated into a gov-
ernmental body that would be responsible for administering the grant.
Given the fact that William Napier Shaw, the Director of the
Meteorological Office at the time, was Chairman of the CIAP, it was
decided that its most convenient home would be the Meteorological Office.
Many British government officials were uneasy about this move of atmos-
pheric pollution monitoring. It was felt that while meteorological insights
could be helpful in understanding the kinetics of air pollution that the
Meteorological Office lacked the core skills that were going to be necessary
to accurately analyse the increasingly complex mixture of chemicals that
constituted British air pollution.? It would, however, be the presence of Sir
William Napier Shaw on the CIAP that proved crucial to its location within
the Meteorological Office. Despite being best known for his research work
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in meteorology, Shaw had a long interest in issues of atmospheric pollu-
tion. These interests would, of course, culminate in the publication of his
well-known tome, The Smoke Problem of Greatr Cities with John Switzer
Owens in 1925 (Shaw & Owens, 1925). His passionate civic and govern-
mental leadership on questions of British air pollution made him, rather
than his Office, the logical guardian of atmospheric pollution inquiry in
1917. In coming under the auspices of the Meteorological Office the CIAP
was required to change its name to the Advisory Committee on Atmospheric
Pollution (hereafter ACAP). Although the movement of the CIAP into the
Meteorological Office reflected the first incorporation of responsibility for
systematic air pollution monitoring into the apparatus of national govern-
ment in the UK, it was only the beginning of a long and acrimonious
struggle over which government department should have responsibility for
air pollution matters (see Chapter Six).

New technological developments at the ACAP
and the colour coding of atmospheric science

With formal institutional support and allocated state funding, the renamed
ACAP was able to dedicate more of its time to the refinement of existing
technological apparatus, and the development of new instruments to aid
atmospheric monitoring responsibilities. In relation to the refinement of the
atmospheric instruments deployed by the CIAP and ACAP, it is important
to recognise that the impetus for technological betterment was not some-
thing that merely radiated from a central committee to local sites of scien-
tific practice. As described above, much has been written on the role of
centres of coordination and calculation within the spatial extension of sci-
entific practice. Within this work great attentiveness has been given to the
flow of apparatus, instruction manuals and expert advice from the centre to
the locality. It is evident, at least in the case of the CIAP/ACAP, that sig-
nificant amounts of scientific insights and advice on technological adapta-
tion actually flowed from local atmospheric monitoring sites to the centres
of calculation and administration.

The annual reports of the CIAP and ACAP are full of feedback reports
on the effectiveness of the deposit gauge within different local settings. The
following is an example of one such report,

Mr A.R. Tankard, of Hull, drew the attention of the Committee to this matter
[errors and difficulties arising from algal growths]. The algal growth rendered
filtration a tediously slow process, and to some extent was the source of error
in the determination of undissolved matter and Ammonia [...] Several meth-
ods were suggested [for addressing the algal problem], the chief of which
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were: the use of 1. Formaldehyde; 2. Mercuric chloride; 3. Metallic copper;
4. Copper sulphate. Mr Tankard kindly undertook to investigate the effect of
formaldehyde. It was felt by him that the Ammonia determination might be
interfered with (it was).?!

It appears that the collection of standing water within the standard deposit
gauge led to the production of large amounts of algal growths within the
apparatus (particularly during the summer months). The presence of algae
within the deposited samples made chemical analysis difficult and error
prone. The chemical experiments carried out by A.R. Tankard on algae
proved to be ineffective, but a method of decantation devised by Mr J.F.
Liverseege (the air pollution analyst of Birmingham) did help with the
filtration of deposited samples and was adopted by the ACAP as standard
analytical practice.?? The local experimental adaptation of monitoring tech-
niques led to the regular reissuing of revised instructions for the analysis of
rainwater deposits by the ACAP. While such processes of localised adapta-
tion may seem innocuous, or even a natural part of the emergence of any
experimental science, I believe that attentiveness to the technologies and
spatial relations of governmental sciences necessitates a radical shift in ways
we imagine governmental power. Governmental power over environmental
objects like the atmosphere is not realised simply on the basis of the territo-
rial extension of a standardised system of technological surveillance. Like
all scientific practices, governmental science is always in a process of exper-
imental becoming. While such processes of becoming are often hidden
within the rigid certitude that surround the registers of governmental
knowledge recording, attentiveness to the technological and spatial rela-
tions of government suggest the need for a less rationalist and more dilet-
tante-based framework within which to interpret governmental science.

In addition to refining the standard deposit gauge, the new institutional
standing of the ACAP, and its fresh funding resources, were also devoted to
tackling the major lacuna within British air pollution monitoring: the meas-
urement of suspended forms of air pollution. At a theoretical level the
different ways in which it was possible to record suspended forms of air
pollution had been known for some time. In a paper presented to the British
Association in 1913, for example, John Switzer Owens outlined the differ-
ent methods that could be used to measure atmospherically suspended
pollution. The main methods outlined in 1913 by Owens were,

(1) A measured volume of air filtered through some medium and the deposit
weighed; (2) Aitken’s dust counter, by which the number of suspended parti-
cles can be counted; (3) A jet of air made to strike a glass plate and the opac-
ity of the plate measured; (4) The opacity of a column of air measured in
standard light conditions; (5) The visibility of fixed objects at fixed distances
measured; (6) Impurities washed from air and weighed.?
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John Switzer Owens’ background was as a technical expert within the
Coal Smoke Abatement Sociery. On the basis of his work for the Society he
was made Honorary Secretary of the CIAP in 1912. Alongside Sir William
Napier Shaw, Owens would prove to be one of the most influential scientists
involved in the development of large-scale air pollution monitoring in
Britain. With the support of the ACAP, Owens was at the forefront of
developing and testing new procedures and instruments that would use the
six available methods of suspended air pollution measurement.

Although the measurement of suspended forms of atmospheric pollution
was relatively easy to achieve in individual experiments conducted by well-
trained chemists, it did present particular problems to the establishment of
larger-scale monitoring networks. As the amount of suspended pollution in
a volumetric measure of air was relatively small, and the individual pollution
particles finely divided, the early instruments of measurement were both
expensive and difficult to operate. As was discussed in relation to the stand-
ard deposit gauge, high equipment costs and complex technological appa-
ratus tend to militate against the formation of widespread isometric zones
of atmospheric measurement. Working under the auspices of the ACAP,
John Switzer Owens consequently used the following criteria when develop-
ing and assessing instruments for suspended air pollution measurement,

1. Simplicity of method so that it would be unnecessary to employ a skilled
chemist to take observations. 2. Sufficient accuracy to give reliable, compara-
tive, and, if possible, quantitative results. 3. Portability and cheapness of appa-
ratus, as the value would be enhanced if widely used so as to give a large
number of results at different places for comparison. 4. Speed of observation,
which is a necessity, as the atmospheric conditions, especially in cities alter
very rapidly. 5. Permanence of record for reference purposes.?*

The particular requirements of governmental science meant that the
instruments developed by Owens and his colleagues not only had to be
sophisticated, reliable and accurate, but also portable, cheap and easy to
use. It would be Owens himself who devised the first instrument to come
close to meeting these exacting criteria.

During 1916 and 1917 Owens developed a relatively simple apparatus
that was able to capture suspended air and provide a record of its suspended
material.?> The Owens filter, as it would come to be known, was based upon
a standard filter paper, two glass bottles and a series of rubber pipes and
bungs. By positioning one of the two bottles five feet below the other gravity
was used to move water from one bottle to the other (see Figure 5.3).26 This
hydrological motion created a vacuum in the upper bottle that was then
filled with air from the surrounding atmosphere as it was forced to pass
through a filter paper. Through the use of gradation marks on the upper
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Figure 5.3  The Owens filter apparatus
Source: Committee for the Investigation of Atmospheric Pollution (1916): M.Off.Arch.MO 249 256

bottle it was possible for the analyst to ensure that precisely two litres of air
had passed through the filter paper before the experiment was terminated.
Such exactitude was obviously vital for the comparison of the discoloura-
tion of different filter papers across different devices.

The main difficulty with the technique of air measurement associated
with the Owens filter was the issue of how results from different devices,
and distant monitoring stations, could be compared. While the discol-
ouration of filter papers was a convenient, and suitably simple, method
for monitoring suspended pollution, the results that it produced could
not be calibrated with the same exactitude as they had been for the depos-
ited pollution collected in standard deposit gauges. The deposit gauge pro-
duced a precise, numerical record of air pollution (which could then be
converted to an alphabetical system of reclassification). The Owens filter,
on the other hand, produced a shade of colour not a number. Shades of
colour are, obviously, far more difficult to convert into systems of compa-
rable spatial data than figures, and as such it was necessary for Owens to
devise a standard scale shade classification. Of course, in order to have a
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standard scale of shade to compare stained filter papers against, it was
necessary to ensure that an accurate reproduction of colour could be
produced in different sites.

In Chapter Three we observed the use of portable shaded charts to aid
the classification of smoke density among air pollution inspectors. In relation
to the work of the ACAP, and its desire to provide a less subjective, scientific
basis for air pollution monitoring, a more robust colouration system had to
be devised. Two problems confronted Owens when devising his system of
shade and colour comparison. First, was the question of how to ensure that
the colouration charts were produced with the necessary sharpness and
accuracy to enable them to serve as calibration devices for air pollution
surveys. Second, was the issue of what happens when colour travels though
space. Little has been written on the impacts of geography on colour, but as
soon as a colour moves from its point of production it is liable to be subject
to the corrupting influences of fading and discolouration.?’” Distance is
important here because it is essentially the barrier between a colour and
comparison with its original. In order to address these problems, Owens
devised an elaborate system of shade comparison that involved the layering
of lampblack wash, which could be sent to different monitoring sites. The
wash was designed so it could be applied to white paper every time an
atmospheric reading was made: thus ensuring a level of colour consistency
in the analysis. The numbered scale system used by Owen was 1, 2, 3, 4, 6,
8,10, 12, 15 and 20, with the figures representing the number of painted
layers that had to be applied to white paper to mirror the stain of the filter
paper. But even with such an elaborate system of calibration, the Owens
filter was undermined by two factors. First, it was predicated on the assump-
tion that colours produced by pollution in different areas of Britain would
be the same when passed through a filter. But variations in coal types and
the forms of pollution produced in cement manufacturing districts served
to challenge this basic assumption.?® Second, and despite its attendant tech-
nological sophistication, by being reliant on colour comparison, the Owens
filter inevitably brought the science of air pollution monitoring back into
contact with the frailties of the observing eye.

Following the end of the First World War a series of new instruments and
techniques for measuring suspended air pollution were developed in asso-
ciation with the ACAP. The Winkler tube and tintometer, for example, were
both developed as a way of chemically differentiating between the gaseous
and solid constituents of suspended air pollution (a facility that was not part
of the Owens filter) (see Figure 5.4).% By comparing air drawn directly
from the atmosphere into a solution of methyl-orange with air that had been
previously been passed through the Owens filter (in order to remove its
solid content) the Winkler tube and tintometer made it possible to determine
the relative constitution of non-solid, suspended air pollution.>** Through
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Figure 5.4  The tintometer
Source: Committee for the Investigation of Atmospheric Pollution (1916): M.0ff.Arch.MO 249 256

the use of complex titration apparatus, the tintometer was not only able to
provide a relative measure of solid and gaseous suspended pollution in the
air, but also a very precise reading of the acid content of suspended gaseous
pollutants. What marked out the Winkler tube and tintometer from other
devices used in the measurement of suspended atmospheric pollution was
that they deployed chemical procedures and tests. The mixing of politics
and chemistry within the apparatus of air pollution monitoring reminds us
that the governmental production of atmospheric knowledge was not only
the product of material technologies, but also depended on the effective
marshalling of established chemical tests and procedures. Interestingly, the
mixing of government and chemistry embodied in the Winkler tube and
tintometer did not entirely overcome the problems of subjective sight that
were a feature of the Owens filter. In order to determine accurate measure-
ments for the concentration of suspended pollution in the tintometer, for
example, it was necessary to be able to detect very accurately the point at
which a methyl-orange solution turned from yellow to red. The chemists
working with these apparatus complained that after long periods of working
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with the devices it became difficult for the eye to detect the subtle changes
in colour associated with the process.?! This fatigue of the eye was another
threshold displacement between objectivity and subjectivity in the evolving
relationship between state, science and the atmosphere in Britain during the
early twentieth century.*

Counting pollution and forensic governmentalities

The inability of the Owens filter method to produce numerical data, and
the problems of colour identification associated with other forms of chemi-
cal air analysis developed within the ACAP, limited their respective govern-
mental utility. These problems were, however, resolved by John Switzer
Owens in the development of his jet dust counter (see Figure 5.5). The jet
dust counter was a model of the type of sophisticated simplicity that the
ACAP were looking for in its suspended air pollution monitoring technolo-
gies. Comprising a small box with what appeared, to all intents and pur-
poses, a coin slot on its front, the jet dust counter worked by drawing a
standard amount of air through the slot at regular intervals. The air sample
then passed through a damping chamber before being collected on a piece
of glass. The cover glass could be removed by simply inverting the whole
device and its surface analysed by use of microscopes of varying strengths.
Under microscopic analysis pollution particles collected were counted over
a cross-section of standard size so that a comparable numerical value for the
density of solid pollution could be ascertained. In addition to providing a
measure of pollution, the jet dust counter also made it possible to record the
size, shape and distribution of particles according to different pollution
events. In the context of these dual benefits, dust counts facilitated the
emergence of new regime of micro-forensic govermentality in Britain.

In order to appreciate the nature of the micro-forensic forms of governmen-
tal knowledge that were ushered in by the Owens jet dust apparatus it is helpful
to reflect on the following ACAP record of different dust count events,

During the dense fog of January 22, 1922, a record of 50c.c. taken gave
21,750 particles per cubic centimetre. A large proportion of these particles
were 1.7 microns in diameter, while the average diameter was 0.85 microns.
The number of large-sized particles found during this fog was quite unusual,
as such particles are usually very few. During the fog of October 26, 1921, in
London, the number of particles per cubic centimetre was 20,800, the average
size of the particles was 0.85 microns and the maximum was 1.7 microns.?*

The ability to gain such precise and detailed data on the nature of
suspended air pollution facilitated a new forensic mentality within the
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Figure5.5  The Owens jet dust counter
Source: Committee for the Investigation of Atmospheric Pollution: M.Off.Arch.MO 249 256

government of atmospheric pollution in the UK. This forensic mentality
was in part based upon the new-found capacity to compare the severity of
pollution events in different places on the basis of the relative intensity and
size of particles suspended in the air. Suddenly, pollution events that could
have appeared remarkably similar when recorded in aggregate forms in
deposit gauges could be accurately differentiated, assessed and potentially
addressed. To these ends, the Owens jet dust counter essentially enabled the
ACAP to look into the pollution event as it was happening: to monitor pol-
lution in its air-borne form.

In addition to facilitating the more accurate classification of air pollution
events, the Owens jet dust counter also facilitated a forensic mentality
within the identification of the sources of air pollution. Below, for example,
is the following account of the use of the jet dust counter in the English
county of Norfolk in 1921,

In comparatively pure air the volume drawn through the jet may have to be
increased, for example, in samples taken during last August on the coast of
Norfolk, it was found necessary sometimes to draw 1,000c.c. to obtain a
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Figure 5.6  Record of country air of Surrey taken by jet dust counter showing crystals from a dried-up
stream bed
Source: Committee for the Investigation of Atmospheric Pollution (1916): M.0ff.Arch.MO 249 256

suitable record, and during a slight haze in dry sunny weather, about 100 to
200 particles per cubic centimetre were found, the size ranging from about
0.3 to 1.7 micron. These were found during a North East Wind and must have
been carried across the North Sea from the Continent of Europe.*®

While the prevailing wind provided the key clue to the source of Norfolk’s
pollution in 1921, the high resolution vision of pollution provided by the jet
dust counter meant that even relatively imperceptible forms of air pollution
could be matched with existing pollution signature types, and attributed to
likely local (or more distant) sources. The level of forensic scrutiny facili-
tated by the jet dust counter was further enhanced when it was realised that
once collected, the water that was used to capture dust particles could be
dried to reveal crystals produced by other chemical pollutants. In order to
assist in the reading and classification of crystal forms a standard series of
slides were produced for ammonium chloride, potassium chloride, ammo-
nium nitrate and sodium sulphite (among many others), which could be
directly compared under a microscope with crystals collected from the jet
dust counter (see Figure 5.6).
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The high level of microscopic precision associated with the jet dust coun-
ter meant that it not only enabled the emergence of a forensic form of
governmentality, but also facilitated the study of the biopolitical aspects of
air pollution in new ways. As we have already stated, the desire of the ACAP,
and erstwhile CIAP, to study suspended atmospheric pollution was prem-
ised on the fact that air-borne pollution had most direct relevance to
questions of human health. Despite providing insights into the nature of
suspended pollution, however, the Owens filter, Winkler tube and tintometer
were not sensitive enough to analyse the nature of the interaction between
air pollution and the human body. Once developed, however, the Owens jet
dust counter provided a technological apparatus that was responsive enough
to monitor the transferral of pollution from the atmosphere and into the
lungs of the human body. To this end, the jet dust counter was not only used
to assess the nature of public air, but was also deployed as a quasi-medical
instrument of bodily assessment. In the early 1920s the ACAP commenced
a series of controlled experiments that used the Owens jet dust counter to
assess the difference between ambient air pollution and the air that was
leaving human lungs. This research sought to build on the groundbreaking
work of John Tyndall, who, in the second half of the nineteenth century,
conducted some of the earliest research on the nature of expired air.>®
Although Tyndall’s experiments on breathing are often synonymous with
the conclusion that expired air is dust free, his results only indicted that air
drawn from the depths of lungs was pure. Tyndall was not, however, able to
provide an accurate assessment of the amount of contaminates that stay in
the human body following an intake of polluted air. Through careful exper-
imentation with the jet dust counter, Owens was able to ascertain that on
average only 70% of the total dust particles that entered human lungs left
the body when the air sample was exhaled.>” Owens presented his findings
at a meeting of the Medical Society in London on 12 December 1921.38

Owens’ medical research was important on two fronts: (i) it ascertained
accurately the amount of particulate pollution that could be expected to
remain in the lungs and cause related respiratory illnesses; (ii) it conclu-
sively demonstrated that breathing through the nose made no difference to
the amount of dust that entered the human lung.?® This second analytical
insight was of particular historical importance. After it was realised in the
nineteenth century that smoke pollution was not a helpful disinfectant it
was still argued that many of its worst health effects could be prevented by
the use of the nose as a kind of natural filter for the air.** Studies conducted
by the Owens jet dust counter finally put this olfactory theory to rest, and
confirmed medical concerns that smoke was not just a general public
nuisance, but a real and present threat to public health.

This chapter has sought to emphasise that changing governmental attitudes
towards atmospheric pollution (like those associated with a forensic rationality)
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cannot be understood in isolation from the technological developments and
devices that run through the history of air pollution government. While
attempting to uncover the agency of instruments in the history of atmospheric
government, however, I am not trying to argue that technological devices
change history. What is rather at stake here is whether, when we trace histories
of governmental reason, we choose to depict technological things as inzerme-
diaries or as mediators (Latour, 2006: 39-42). When understood as intermedi-
aries — or that ‘which transports meaning or force without transformation’
(ibid.: 39) — knowing the governmental reasons and forces behind the original
development of the jet dust counter is enough to understand its eventual gov-
ernmental utility. When analysed as a mediator, however, Latour reminds us
that the ultimate role of devices like the jet dust counter cannot easily be
determined from the inputs that shaped their creation. It is in this context,
that the jet dust counter, as with so many of the other devices developed and
deployed by the CIAP and ACAP must be interpreted as mediators of, not
intermediaries for, government. Developed initially as part of the broader
scientific struggles to accurately measure suspended air pollution from place
to place, the forensic potential of the jet dust counter clearly changed what it
become possible to govern in British atmospheric relations. The experiments
conducted using the jet dust counter also changed prevailing governmental
attitudes concerning the likely health implications of air pollution and ushered
in a new age of State action with regard to atmospheric relations.

Coda: From Governing Things to Governing Through Things

In this chapter I have argued that histories of atmospheric (or indeed any
form of) government should not only seek to uncover the temporal genealo-
gies of governmental rationality, but also the role of technological things
and processes in affecting governmental history. Consequently, through an
analysis of the Committee for the Investigation of Atmospheric Pollution
(and the later Advisory Committee on Atmospheric Pollution), and the
associated deployment of the standard deposit gauge, Owens filter, Winkler
tube, tintometer and jet dust counter, this chapter has explored the role of
instruments within the history of British atmospheric government.
Attentiveness to the significance of instruments is not uncommon within
historical accounts of science, and is a regular feature of science and tech-
nological study. Far less has, however, been written on the role of techno-
logical devices within histories of government. In this coda I want to consider
two questions: (i) why have studies of governmental history paid so little
attention to the role of instruments within the evolution of governmental
techniques; and (ii) does it really make any difference if we chose to tell
stories of technology within our studies of government history?
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The answer to the first question in many ways requires us to first abandon
the premise of the question. The role of technology has appeared within
accounts of contemporary and historical government: authors have consist-
ently emphasised the role of cartographic equipment, navigational devices
and medical apparatus within the consolidation of governmental power and
influence (see Edney, 1999; Scott, 1998).The work of Foucault on biopolitics
and governmentality is strewn with reference to various manifestations of
governmental instruments (including accounts of technologies of surveil-
lance, survey and sanitation). The point is that within existing accounts of
governmental history the role of technology tends to be reduced to that of
the tools of existing governmental desires and rationalities. This point leads
directly into the second question. In asking whether governmental histories
would really be any different if told from a non-technological point of view,
I am really asking the question: why is it necessary to ascribe agency to
technological things? Given the contemporary desire within the social sci-
ences to rapidly (and sometimes unthinkingly) expand our sense of what
has agency, this question has a particular import. According to Latour, a
commitment to recognising the mediations of things should not be prem-
ised on some form of ideologically predisposed monism, within which we
are ethically impelled to recognise the equal role, and thus worth, of all
things. Rather this dedication to uncover the role of things within politics,
science, history, economics and cultural formations of different kinds is a
methodological commitment. As a methodological commitment, the study
of things supports a form of analysis that is resistant to looking for answers
to questions of historical change within explanatory categories like nature,
the social, or the State and science. It is in this methodological context that
this chapter’s focus on the instruments associated with British atmospheric
governmentality is so important. By considering instruments as mediators
of governmental desire, it has been possible to see how the production of
knowledge, and associated strategies of atmospheric government, have not
simply flowed through a hegemonic rationality of and for socio-environmental
governance. What it is possible to know and govern within the British
atmosphere has often been the outcome of the unforeseen utility of new and
existing instruments in providing novel insights into the nature and extent
of air pollution.

In a thought-provoking synopsis of the work on the history and sociology
of science, Steven Shapin reflects upon the question of whether any related
study of science has ever been able to reveal how contingent factors (such
as the design, replication and durability of instruments) actually changed
the nature of the reality that scientists ultimately exposed (1995). At one
level, and as Shapin himself acknowledges, an appreciation of the material
contexts and locations within which scientific knowledge is produced may
not prove how a different version of reality would have been fabricated
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under different conditions. But in the context of the types of territorially
expansive governmental sciences explored in the chapter, it is clear that the
durability, cost of replication, mechanics of calibration and locational
opportunities associated with air pollution monitoring technologies did
have an impact on the geographical extent and placing of scientific knowledge
production. In this sense it is clear that sensitivity to the nature, and agency,
of instrumentation enables us to better understand why certain forms of
atmospheric knowledge were produced while others go unrecorded and
unremembered.



Chapter Six

A National Census of the Air: Spatial
Science, Calculation and the Geo-Coding
of the Atmosphere

The previous chapter considered the role of instruments in the spread and
consolidation of the nascent governmental science of air pollution monitor-
ing in Britain. While focusing on the various instruments that were developed
by the CIAP and ACAP, Chapter Five considered a series of spatial issues —
particularly the location and circulation of devices — that were crucial to the
‘tooling up’ of British air pollution science. Moving beyond geographical
questions of location and circulation, this chapter explores how the British
atmosphere gradually became an object of spatial calculation. Analysis argues
that from the late 1920s onwards the British atmosphere became increasingly
subject to a twin process of geo-coding. At one level this geo-coding involved
the growth of an ever more diverse and extensive geo-historical record of air
pollution. As more long-term registers of air pollution rates were kept for
more places, it became possible for government scientists to compare pollu-
tion records between different locations, and develop new governmental
understandings of the reasons for the spatial variations observed in pollution
rates. At a second level, this geo-coding process involved the use of standard
spatial units (such as the atmospheric region and the British standard meas-
ure of air pollution) to delimit and calibrate air pollution measurement. Both
of these geo-coding processes were based upon distinctive forms of spatial
science and rationality and were central to the calculation of atmospheric
affairs and the development of associated techniques of air government.

A central tenet of this chapter is the assertion that space has been both a
barrier to the calculation of the atmosphere, but also a valuable framework
for air measurement. A series of contemporary writers on the State expose
the important connections that exist between calculation and the spaces of
government (see Scott, 1998; Hannah, 2000; Elden, 2007). At one level, the
relationship between government, calculation and space can be discerned in
the ways in which State territories have literally been produced by the surveys,
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cartographic projects and land registers that have inexorably calculated
different States’ spatial being (Pickles, 2004;Whitehead ez al., 2006: 86—-116).
While much has been written on the calculative view of space promoted
within modern State systems,’ far less has been said about the use of calcu-
lable epistemologies and rationalities of space as the basis for constructing
frameworks within which to conduct projects of government. When con-
structed as something that is stable, bounded and finite this chapter argues
that space has not only been the object of governmental calculation, but has
increasingly been the subject of different calculative campaigns.

This chapter begins by returning to the political struggles that surrounded
the funding and operation of the ACAP during the 1920s (see previous
chapter). With new specialist support and institutional funding, analysis
considers how the ACAP aspired to generate a nationalised science of air
pollution monitoring in Britain (particularly in relation to the creation of a
British standard measure of air pollution), despite the spatial difficulties
associated with such a scientific project. The following section moves on to
consider the impact of the Second World War on air pollution science in
Britain. This section claims that while placing a significant strain on the
monitoring network already established in Britain, emerging forms of mili-
tary interest in air pollution generated a new vertical territorial perspective
on the atmosphere. Analysis then considers the impact of what is seen by
many as the most significant event in the history of British air pollution: the
London fog disaster of 1952. Following the London fog disaster and the
subsequent Clean Air Act of 1956, the next section considers the formation
and implementation of the first national survey of air pollution ever con-
ducted in Britain. The National Air Pollution Survey ran from 1961 to 1971
and was coordinated by the Warren Spring Laboratory. While this chapter is
interested in how the National Air Pollution Survey generated a new syn-
chronised space of national air pollution monitoring, analysis focuses upon
how space was used by the survey to provide a new framework for atmos-
pheric calculation. Ultimately analysis uncovers how the science and gov-
ernment of atmospheric pollution in mid-twentieth-century Britain met
within a common scientific deployment of space.

The Spatial Expansion of Air Pollution Monitoring in Britain

Pollution science in question and the
re-institutionalisation of the ACAP

The previous chapter described how the CIAP, followed by the ACAP,
developed a range of instruments and standardised procedures that facili-
tated the spatial expansion of air pollution monitoring in Britain. Despite
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the significant technological advances made by John Switzer Owens,
the ability of the ACAP to expand monitoring activities across Britain came
under threat during the 1920s. The problems began in 1920 when the
Meteorological Office became amalgamated into the Air Ministry.?2 One of
the consequences of this amalgamation process was that the grant aid that
the ACAP received from the Department of Scientific and Industrial
Research stopped, and responsibility for funding the Advisory Committee
was transferred to the Air Ministry. While the Air Ministry was able to take
on the financial costs associated with the work of the ACAP, difficulties
started to emerge in 1924 when, with the spatial scope of their work and
operations expanding all of the time, John Switzer Owens asked for addi-
tional funding to support the work of an air pollution analysis laboratory in
London.? With direct oversight on the ACAP being transferred from Sir
William Napier Shaw (of the Meteorological Office) to SirWilliam Nicholson
(Chairman of the Air Ministry), Owens found a far less receptive audience
for his funding request. Sir William Nicholson was wary of offering addi-
tional financial support to the ACAP for two main reasons: (i) he did not
approve of spending government money on ‘speculative scientific research’
that did not have a clear practical application; and (ii) he did not feel that
the work of the ACAP addressed issues of meteorology enough to be eligible
for funding as part of the Meteorological Office.*

In order to resolve the tension between Nicholson and the ACAP the
Commuittee of Enquiry into the Future of the Advisory Committee on Atmospheric
Pollution was established. Additionally, an Interdepartmental Conference of
the British government was convened on 25 April 1925 to discuss the ACAP
and to supplement the work of the Committee. This Committee and
Interdepartmental Conference raised two crucial issues regarding the
ACAP. The first related to the fact that the work of the ACAP was clearly
not directly relevant to the broader responsibilities of the Meteorological
Office or Air Ministry and thus needed to be relocated within the institu-
tional apparatus of the State.” The second, and more problematic issue,
concerned the value and nature of the science conducted by the ACAP. In
relation to the second set of concerns, questions were raised among leading
civil servants and government officers about whether the work of the ACAP
was something that the government should support at all.® At one level this
question derived from the uncertain practical benefits of the ACAP’s work
that Sir William Nicholson had highlighted. In a meeting convened imme-
diately before the Interdepartmental Conference, for example, it is recorded
that Mr Gibbon of the Ministry of Health,

[e]xpressed himself in sympathy with scientific research, but thought the
financial assistance of the state should be reserved for more practical matters
than the work in question. If he were offered £2,000 per annum he could find
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better use for it (I afterwards learnt that he would apply it to research on
activated sludge treatment of sewage).”

While the reflections of Mr Gibbons raise interesting questions about the
types of science that a State should or should not support, his basic senti-
ment was that State science should be dedicated primarily to subsidising
problem-solving technologies, not knowledge-gathering apparatus; a sphere
that Gibbons perhaps associated more with the types of sciences that were
practised without direct State influence and support.

Beyond such ideological assertions about the nature of State science, the
primary critique of the atmospheric sciences being practised by the ACAP
was that they were not scientific enough. It emerged during discussions
about whether the ACAP should be transferred into the Department for
Scientific and Industrial Research (hereafter DSIR) that many in key
government departments were highly sceptical of the veracity of the scien-
tific knowledge being produced by John Switzer Owens and his colleagues.?
These concerns were partly derived from Owens’ involvement with the Coal
Smoke Abatement Society. Given that the Coal Smoke Abatement Society
was essentially a single-issue lobby organisation, there was concern within
government circles that Owens was simply using the ACAP as a vehicle to
give scientific credence to a broader smoke abatement movement.’ In addi-
tion to questions of ideological bias, however, concerns were also raised
about the reliability of the scientific procedures and practices that had been
developed by Owens under the auspices of the CIAP and ACAP. In a letter
written by L.S. Lloyd of the DSIR on 4 March 1926, these concerns were
addressed bluntly,

I am left with an uneasy feeling as to the position in which we will find our-
selves scientifically if we take over Dr Owens and his work. The impression left
on my mind after yesterday’s meeting was that the Council did not really
think much of his work; you will remember the illusion to amateur enthusi-
asts. I gathered quite recently that Dr Simpson [Director of the Meteorological
Office] has some lack of confidence in the reliability of Dr Owens’ methods
and competence to interpret his own results. You may be able to have words
with him about this.*°

According to Moseley (1980), since its creation during the First World
War the DSIR (initially the Committee for Scientific and Industrial
Research) had placed great emphasis on the importance of supporting non-
partisan, independent science of the highest standing.!! It appears that the
ACAP was seen by many in the DSIR at the time to have dubious standards
of both independence and scientific method.

Despite these significant reservations, it was widely felt that if the ACAP
was to find a home in government at all it should be in the DSIR. The
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DSIR was formed to aid commercially prohibitive research that could have
long-term benefits for the British economy, and to oversee the operations of
the National Physical Laboratory (see Moseley, 1980; Rose & Rose, 1971:
40-6). This designated role meant that the DSIR had the scientific exper-
tise and experience of developing, testing and distributing scientific equip-
ment that the ACAP appeared to require. The first request for the DSIR to
take responsibility for the ACAP came from the Air Ministry in 1925.'2This
initial request was turned down by the DSIR on the grounds that the
research carried out by the ACAP did not have the potential to develop the
practical technologies that could help British industry address pollution
issues (a priority that was central to its institutional mission).!> However,
the pressure for the DSIR to assume responsibility for the ACAP continued
unabated. At one level pressure was placed on the DSIR in a very personal
form, with key dignitaries of the ACAP, like William Napier Shaw, attempt-
ing to persuade personnel at the Department of the Committee’s value. In
one such attempt Shaw sent a complimentary copy of his and John Switzer
Owens’ book, The Smoke Problem of the Great Cities, to L.S. Lloyd, Director
of the DSIR, as an example of the exemplary work and techniques of the
ACAP. Lloyd’s response to this bequest perhaps underscores the DSIR’s
suspicion of the ACAP,

It was most kind of you to send me your book on the Smoke Problem of Great
Cities which I shall read with great interest. I feel that it is rather heaping coals
of fire on my head since I am afraid the proposal to transfer responsibility for
research into atmospheric pollution has been made impossible by the Economy
campaign.'*

At another level, the planned 1926 Public Health (Smoke Abatement) Act
placed a series of legislative pressures on the DSIR to assume responsibility
for the ACAP."> The proposed Act had two implications for the scientific
study and monitoring of air pollution in Britain. First, it extended the cover-
age of air pollution legislation from black smoke to all smoke nuisances issu-
ing from industrial premises.!¢ This legislative shift generated the need for the
development of accurate and easy-to-use devices that could help assist the
ever-complex work of local smoke inspectors. Second, the proposed Act also
made provision to support local authority based research into techniques for
pollution measurement and monitoring.!” In light of these legislative changes
it was felt by many involved in atmospheric government that the DSIR, in
partnership with the ACAP, could effectively support the 1926 Act.

The lobbying activities and legislative pressures that accrued around the
DSIR during 1926 led to the Department eventually assuming responsibil-
ity for the management of the ACAP.'"® The DSIR did, however, establish



A NATIONAL CENSUS OF THEAR 131

certain preconditions that were attached to its leadership of the Committee.!®
The first precondition was that the ACAP’s dual role in air pollution moni-
toring and the development of new technologies to assist with such surveil-
lance activities become more clearly demarked. This led to the subdivision
of the ACAP into the Atmospheric Pollution Research Committee and the
Standing Conference of Cooperating Bodies.** The Atmospheric Pollution
Research Committee would assume responsibility for the development of
new technologies associated with matters of air pollution. Significantly the
remit of this new committee was not exclusively focused on advancements
in monitoring technologies (as had been the case with the ACAP), but was
instead defined more broadly as, ‘[T]o carry out special researches directed
towards the solution of the scientific problems of atmospheric pollution’.?!
The redefinition of the technological role of the ACAP brought it in line
with existing research being carried out by the DSIR’s Fuel Research
Committee.?? The Standing Conference of Cooperating Bodies (hereafter
SCCB) was designed to support and extend the network of air pollution
monitoring established by the CIAP/ACAP. Given the tight financial
restraints that surrounded the DSIR, the Department envisaged the SCCB
acting in, ‘[a] consultative and advisory capacity to bodies cooperating in
the research’.?’ In this context, although the SCCB would offer advice and
monitor the procedures and practices of local air pollution monitoring sta-
tions, the costs of air pollution monitoring and equipment supply would fall
on cooperating bodies. Despite concerns over his previous research record,
John Switzer Owens was appointed Superintendent of Inspections for the
SCCB, and among his many duties he was responsible for regularly testing
the equipment used to monitor air pollution in different localities. Also in
keeping with the ACAP’s hierarchy, William Napier Shaw became the
Chairman of the SCCB.*

Expanding atmospheric science and the operation
of the SCCB

The SCCB first met on 23 April 1928. This meeting brought together Sir
William Napier Shaw, John Switzer Owens, members of the DSIR and rep-
resentatives from participating local authorities.?” The primary aim of this
meeting was to agree on the methods of air pollution measurement that
would be deployed by Conference members and to consider the most effec-
tive ways of extending atmospheric surveillance throughout Britain. A cir-
cular produced at the time by the DSIR and entitled A Notze on the Investigation
of Atmospheric Pollution reveals the underlying desires and concerns of those
leading the SCCB,
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The object of the investigation is to obtain exact information about the nature
and extent of atmospheric pollution [...] Unless a considerable number of
authorities take part in the observations using the standard methods and
appliances, the data will be imperfect. The information obtained must be
definitive, and sufficiently complete, if it is to be possible to fix standards for
clean air (DSIR, 1928: 1).

It was decided by the SCCB that harmonisation in atmospheric surveil-
lance (and the avoidance of imperfect data production) would be most
effectively pursued by using the instruments that had been tried and tested
by the CIAP and ACAP. The territorial expansion of atmospheric monitor-
ing was thus to be facilitated by building on the existing network of local
authority partners and by canvassing other key spatial constituencies to
become members of the SCCB. The general costs of maintaining a network
of air monitoring stations was a deterrent to many local authorities partici-
pating in SCCB activities. Beyond general costs, however, the fact that the
SCCB was funded by voluntary contributions from members meant that
even local authorities that did monitor air pollution had good reason for not
joining the SCCB.?® Notwithstanding these factors, it is clear that during
the 1920s the SCCB significantly extended its air surveillance capacity. In a
written response to a question raised in the House of Commons, Neville
Chamberlain (then Minister for Health) stated that there were 40 local
authorities cooperating with air pollution monitoring activities by 1929.%7

In 1930 a map of participating local authorities was produced by the
SCCB (see Figure 6.1).This map was displayed around the country at clean
air exhibitions and government conferences. This cartographic exercise
reveals a number of interesting things. First it shows not only the location
of the local authorities (and other bodies) that were taking routine readings
of air pollution levels, but also the number of devices that were being
deployed in the area (even differentiating between automatic and non-auto-
matic filters). Second, the map also distinguishes between three types of
local authority: (i) those that made atmospheric observations; (ii) those that
made atmospheric observations and contributed financially to the running
of the SCCB; and (iii) those that made financial contributions, but did not
keep records of atmospheric pollution. Beyond these interesting carto-
graphic details, however, what is perhaps most important about this map
are the governmental intentions that clearly informed its production.?® At
one level it was clearly designed to serve a disciplinary purpose. By differen-
tiating between those areas and organisations that helped to fund the work
of the SCCB, and those that did not, the map reflects a kind of moral geog-
raphy of responsibility/irresponsibility that it hoped would stimulate more
wide-ranging support for the SCCB. Most importantly, however, the map
reveals the expansionist spatial desires of the SCCB. By mapping the sites
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Figure 6.1  Map showing location of ACAP members in 1930
Source: TNA.DSIR14/2

and locations of atmospheric surveillance the SCCB was able to reveal the
highly uneven spatial development of air monitoring activities in Britain
during the 1920s and 1930s. The map clearly reveals the concentration of
atmospheric surveillance activities around the large conurbations of London,
Birmingham, the English northwest and Glasgow. While illustrating the
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concentration of monitoring efforts around the main sources of pollution,
the map reveals no corresponding apparatus of surveillance in large cities
like Bristol, Nottingham, Exeter, Reading or Swansea. In addition to the
absence of such larger settlements, the map also reveals large spatial gaps in
monitoring coverage, with no stations in East Anglia, Kent, and large areas
encompassing Oxfordshire, Cambridgeshire, Worcestershire, Herefordshire
and Northamptonshire.

The glaring spatial lacuna within British atmospheric surveillance, which
was identified within the SCCB map of 1930, meant that not only was there
a lack of standardised knowledge concerning levels of air pollution from key
polluting sites (Bristol, Nottingham etc.), but that it was also difficult to
understand the trajectories and dispersion patterns associated with air
pollution (the use of non-urban air monitoring stations can provide useful
insights into the prevailing directions in which pollution is dispersed once it
leaves its point of production). This map was thus not so much a celebration
of the developments that had been made in British atmospheric surveillance
since 1912, but a statement of governmental intent concerning what still
needed to be done.? Following the production of this map, the 1930s
became a period of significant expansion in the monitoring of air pollution
in Britain. In 1930 there were 92 SCCB-approved monitoring sites operat-
ing in Britain.>* By the outbreak of the Second World War the DSIR
estimated that there were 225 standardised governmental devices dedicated
to the monitoring of air pollution in Britain.?! Even with the obvious dis-
ruptions generated by the war effort, by 1949 this figure had risen to 538
gauges, filters and assorted instruments.>?

The results of the expanding spatial network of monitoring devices sup-
ported by the SCCB were published in monthly Awmospheric Pollution
Bulletins, which were compiled by the Fuel Research Station of the DSIR.
As discussed above, analysis of various forms of governmental survey stress
that the territorial expansion of surveillance facilitates the development of a
more complete picture of governmental responsibilities and potentials.
While it is clear that the work of the SCCB during the 1930s and 1940s
enabled the production of a more spatially complete picture of air pollution
in Britain, it also enabled other governmentally useful calculations of the
air. As the temporal records of air pollution at different sites accumulated it
became possible for the SCCB and different participating bodies to aggre-
gate and compare different spatial data sets of air pollution. By being able
to compare changing levels of air pollution between different places over
time, it became possible to consider why atmospheric pollution increases in
one place while remaining stable or decreasing in another. The search for
answers to these questions has important implications for atmospheric gov-
ernment, revealing as it often does the most effective government strategies
to deploy when combating pollution events.
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The geographical categorisation, calibration and division of the atmosphere
that became possible with the spatial expansion of SCCB devices belies a
scientific epistemology of space. This spatial epistemology, which is charac-
teristic of various forms of governmental practice and geographical enquiry,
is based upon a belief in a geographical order of knowledge. This epistemo-
logical conviction moves beyond a realisation that knowledge has a geo-
graphical form, to suggest that space provides preordained frameworks
through which knowledge can be excavated. To this end space becomes an
epistemological category: a basis for knowledge production. This geograph-
ical vision of knowledge is often related to a positivist commitment to the
privileged role of scientific methods in uncovering the spatial patternings of
truth (see Dixon & Jones, 1996). The methods of spatial science are, how-
ever, synonymous not only with the geographical demarcation of knowl-
edge, but also with the careful study of the connections that bind together a
place in order for it to be differentiated from other locations. Increasingly in
Britain of the 1930s and 1940s we see accumulated atmospheric knowledge
being combined with other forms of commensurate geographical data
(including economic activity, housing types and fuel use). It was in this
context that the ‘causal qualities’ attributed to the spatial organisation of the
world began to provide a basis for the rationalities of air government (see
Huxley, 2007: 194).

The work of the DSIR and SCCB in expanding and intensifying air
pollution surveillance throughout Britain not only generated a more com-
plete picture of atmospheric pollution, but also enabled new governmental
imaginations of the air to emerge. In essence the activities of the SCCB
represent the first large-scale geo-coding of the atmosphere produced in
Britain. Pickles (2004: Chapter 1) describes geo-coding as the process
whereby things of all kinds (people, resources, animals, air) are organised
through a common system of spatial reference. The geo-coding of air pollu-
tion essentially involves attributing fragments of the atmosphere to specified
geographical locations. This process of geo-coding is important because
while it may be impossible to govern the atmosphere as a system in and of
itself, it is feasible to govern the atmosphere by governing space. The spa-
tialisation of the atmosphere is an accepted method by which air pollution
is understood and governed in the world today. This book asserts, however,
that the association between atmosphere, government and space was only
able to begin in Britain on a large scale during the 1930s.

But the new capacities for air government initiated by the work of the
SCCB came with a cost. As previously discussed, one of the problems asso-
ciated with spatially extensive systems of environmental monitoring is the
pressure it places on networks of technological supply, replication and
repair. As Chapter Five revealed, even the relatively small-scale monitoring
network associated with the CIAP had problems coping with the difficulties
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of maintaining a fully operational network of atmospheric surveillance.
But now with hundreds, as opposed to tens, of monitoring stations the pre-
dicament intensified. Space really worked against the SCCB in two broad
ways. First, with more and more sites to provide with standard equipment
and analysis devices, the supply chains of governmental technology become
longer and more expensive to maintain. As discussed in Chapter Five, the
nature of atmospheric monitoring meant that equipment was particularly in
need of constant repair and replacement. As deposit gauges, filters and trays
had to be left out in open spaces for long periods of time they were subject
to a range of threats. While polluted air and rainfall tended to take their own
toll on the apparatus, there are numerous accounts of local monitoring sta-
tions losing devices to frost damage.?* In addition to environmental damage
records also reveal that many gauges and filters were lost in undergrowth
and never found again, or their precise location forgotten when monitoring
responsibilities moved from one member of staff to another.>*

In addition to environmental damage there is also much evidence of
human error contributing to loss and damage in the SCCB network.
Numerous examples of the role of human error in upsetting the monitoring
capacities of the SCCB can be found in letters that were sent to the chief
officers of the SCCB pleading for new equipment to be supplied to a
locality.?® In regular correspondence was John Edwards of the London
County Council. As a scientist with responsibility for supporting and ana-
lysing London’s network of monitoring devices, it appears that Mr Edwards
was well aware of the problems of maintaining an extended network of
standard monitoring equipment. On 2 October 1939 John Edwards
describes one of the types of accident that could happen in the field,

I am very sorry to advise you that while trying to place two of the glass bowls
in a cardboard box at Lewington they were broken. I alone am responsible. As
I raised one bowl by the neck to place it in the box the rubber tube adhering
to the stem slipped in my hand and the bowl crashed down on the bowl
below.?®

The necessary day-to-day maintenance of the SCCB’s surveillance
network clearly increased the probability that accidents such as this would
occur on a regular basis. While taking full responsibility for the simulta-
neous destruction of two sampling bowls, Mr Edwards shifts the blame for
another breakage to a surprising source,

I have enquired as to the fate of the spare bowl housed in the basement of the
Newington office [...] The glass [bowl] had been placed by me in a straw-lined
cardboard carton and was stored on a wide shelf in the basement. Members
of glass-room staff had occasion to move the cartons in the process of cleaning
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up the basement presumably in preparation for an air-raid shelter — and when
they approached the carton containing the glass bowl a cat leapt out from the
bowl, the carton overbalanced and the bowl crashed to the floor and was
broken.*”

On other occasions there are reports of members of the London County
Council driving over pollution monitoring equipment in cars and even leav-
ing devices on the roofs of vehicles as they drove away from monitoring
sites.’® While such accidents (although perhaps not of the feline variety) are
to some degree inevitable, they did undermine the ability of the SCCB to
provide a continuous record of air pollution. With finances tight, equipment
expensive and the distances between the DSIR and monitoring sites grow-
ing all the time, significant delays would emerge between the loss or damage
of a piece of equipment and its replacement. Numerous traces of these
delays can be seen in the records of air pollution during the 1930s and
1940s. Many graphs of air pollution produced by inspectors at the time are
interspersed with annotations reading ‘samples lost’ or ‘bottle broken’.
While such discontinuities in monitoring records may seem innocuous, when
replicated across 500 devices nationwide they had significant implications
for the comparative analysis of air pollution levels and events desired by
government institutions.

The second set of spatial problems that emerged in relation to the
SCCB’s expanded geographical network of air monitoring relates to
the increasing need to use unprotected public spaces to support air surveil-
lance. As discussed in Chapter Five, the relatively small scale of the CIAP’s
early air pollution monitoring network meant that atmospheric sampling
stations could be located on sites owned and controlled by partner organi-
sations (including local authority buildings, hospitals and universities). But
with the intensification of surveillance promoted during the 1930s a new
range of sites and locations needed to be procured for monitoring activi-
ties. Suddenly roadsides and public parks were being used to site deposit
gauges and trays, while walls and pavements were exploited as locations for
automatic filters and cylinders. While the use of these new sites greatly
enhanced the geographical sensitivity of the SCCB’s work, such unpro-
tected sites did subject the monitoring equipment to a series of corrupting
influences. In London, for example, records of the Public Control
Department show that air monitoring equipment was often vandalised or
stolen.?* In his reflections on the work of the DSIR during the 1930s
Brimblecombe notes a particularly unusual form of contaminate that
afflicted deposit gauges deployed in the public spaces of Glasgow: namely
elevated levels of beer sugars (1987: 151). At other urban sampling sites
gauges were also corrupted by traces of urine within the collecting bowls.*°
Despite offering an unplanned public service for late night drinkers, the
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regular contamination and corruption of sampling equipment was clearly a
spatial cost of intensifying air pollution surveillance in Britain.

Air Pollution and the British Military Establishment:
Vertical Territorialities and the Second World War

Despite the significant barriers that existed to the spatial extension of
atmospheric pollution surveillance outlined in the previous section, nothing
threatened the maintenance of the SCCB monitoring network to the same
extent as the Second World War. As more and more government time and
resources were devoted to the emerging war effort, concern with air pollu-
tion and support for the work of the SCCB would naturally decline.
Suddenly DSIR resources were being directed towards the development of
military technologies, while local authorities were focusing on issues of civil
defence and safety. Despite these new pressures, records show that many air
pollution devices remained serviced and operational throughout the war.*!
Notwithstanding the continuation of air pollution surveillance in many
SCCB areas, the war years did see a significant contraction in both the spa-
tial extent and intensity of atmospheric monitoring activities. Not only did
the surveillance of atmospheric pollution decline during the war, but there
is also suggestion — apocryphal perhaps — of a complete reversal of govern-
ment policy on air pollution. Whether heightened levels of air pollution were
actively encouraged by governmental officials or not, it is clear that smoke
was a useful tool of military defence during the air raids that marked the
early years of war in Britain. Despite changing levels of state commitment
to air pollution issues, however, it is clear that the Second World War did
bring with it a series of new developments within the governmental under-
standings and comprehension of atmospheric pollution.

The fog of war: relocating atmospheric surveillance

It would be erroneous to assume that it was only with the onset of the
Second World War that the British military establishment took a scientific
interest in air pollution. During its early years, the CIAP had come under
the jurisdiction of the Air Ministry, which also had operational responsibil-
ity for military air defence and strategy. Furthermore, in the 1920s the
DSIR had enlisted the support of J.D. Fry to support the work of its newly
formed Atmospheric Pollution Research Committee and Standing
Conference.*? J.D. Fry was superintendent of the Physics Department at
Porton, which served the Chemical Warfare Research Department, and
had specialist knowledge of the science of atmospheric contamination.*
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In relation to these institutional contexts, there had been many opportunities
for interconnections to be forged between air pollution study and military
research. During the Second World War, however, military interests did not
only overlap with air pollution study, they also started to shape and trans-
form it.

One of the most obvious ways in which military interests reshaped air
pollution study during the war was in relation to its spatiality. In 1939
Bomber Command called for a rapid and continued assessment of fog-
related problems and how they were affecting the functioning of aerodromes
in Britain.** This command would lead to the development of a systematic
and continuous regime for the monitoring and assessment of atmospheric
conditions in the vicinity of aerodromes. Aerodromes had been sites for
meteorological analysis and atmospheric observation long before the onset
of the war. What changed from 1939 onwards, however, was the desire to
move beyond merely predicting bad weather and fog, to understanding the
role of human-induced pollution in contributing to poor visibility at mili-
tary air bases. In times of extreme military conflict it was not enough merely
to cancel flights and sorties because of poor visibility around aerodromes:
such a decision could have handed significant strategic advantage to the
enemy. Consequently, by calibrating atmospheric observations at aero-
dromes, with the concurrent surveillance of air pollution in population cen-
tres by the DSIR, it was hoped that more could be done to control
human-induced smog.

Vertical territoriality and aerological diagrams

The onset of military conflict in Britain not only led to the partial re-
spatialisation of air pollution surveillance; it also consolidated a new way of
perceiving atmospheric pollution. This re-spatialisation process was in part
based on a concern with the impacts of air pollution on strategic military
instillations, but it was also based upon a new interest in the nature of
atmospheric pollution at different altitudes. The elevated perspectives
offered by rising levels of civil and military aviation during the 1930s pro-
vided unique insights into the nature, extent and distribution of air pollu-
tion. The following excerpt from the Abingdon Local Weather Phenomena
Book reveals the types of sights that military pilots would often encounter,

The A.O.C. and S.A.S.O. and Station Commander went to Duxford in the
afternoon when the wind was northwesterly 10m.p.h. Just west of Royston
they ran into a lane of smoke and industrial pollution from the Black Country
which extended beyond Duxford. They could smell the smoke which was
more than 2000 feet thick and visibility in it was reduced to about 2000 yards.
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Wing Commander Cumming ran into the same stream of pollution in the
morning. He stated that it was about 25 to 30 miles wide and 4000 feet thick.
At 400 feet it was beginning to thin out considerably.®

While the use of weather balloons and other meteorological equipment
had enabled the assessment of the nature of the atmosphere at different
altitudes for some time, it is clear that air travel facilitated a new scoptic
regime for air pollution monitoring. Air travel meant that observers could
now pass in, through and over palls of air pollution. The ability to look down
on large swathes of industrial air pollution meant that pilots could assess the
extent of air pollution in ways that would have been simply unimaginable to
the nineteenth-century smoke inspector. In this particular account, for
example, it is clear that air pollution from the Black Country conurbation
was polluting up to 30 miles of surrounding land. While the ground-based
human and technological monitoring of atmospheric pollution had been
able to give accurate measures of the relative severity of pollution events, it
was hard to provide reliable accounts of the spatial extent of pollution
clouds in this way. Perhaps more important than assessing the spatial extent
of pollution, the nature of air travel also enabled pilots to pass through smog
and assess its vertical properties. In this record from the Abingdon Weather
Phenomena Book, Wing Commander Cumming was able to determine the
thickness of the pollution cloud enveloping the Black Country. Air travel
essentially made it easier to accurately assess the vertical extent of air pollu-
tion. While concern with the thickness of pollution had previously been of
little interest to urban reformers and air pollution scientists, during the
1930s and 1940s the novel vertical perspective on atmospheric pollution
would have a profound affect on the governmental assessment and meas-
urement of pollution in the future.

With the onset of war the study of the vertical extent and distribution of
air pollution moved from being a question of scientific intrigue to being of
high strategic military importance. It was in this strategic context that the
British Air Force used its significant resources and technologies in order to
support a new era of high altitude pollution study. At the centre of this new
regime of study was a desire to understand the relative distribution of air
pollution at different altitudes, the primary factors that caused such distri-
butions, and what could be done to mitigate the threats of atmospheric
pollution to air travel. In part this work built upon previous studies carried
out in the USA during the 1920s.% These studies had sought to determine
the relationship between dust concentration in the atmosphere, altitude
and diurnal/seasonal variations. British military concern with the distribu-
tion of dust particles in the atmosphere related not only to the direct
effects of pollution on air transport, but also to the potential role of pollu-
tion particles in the formation of moisture and clouds at strategic altitudes.
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To this end, studies of the atmospheric concentration of dust particles in
the atmosphere were combined with a series of upper air descent tests which
were used to analyse the relationship between height, temperature and wind
speed.?’

While the study of the vertical atmospheric distribution of temperature,
wind speed and dust conducted by the British military did not constitute a
systematic study of air pollution at different altitudes, the knowledge that
was gleaned from these studies would provide a new analytical framework
within which to interpret the production and distribution of pollution.
Through the production of new aerological diagrams of the atmosphere it
became possible to understand the conditions under which certain forms of
pollution would be produced at certain heights and the likelihood of pollu-
tion events spreading over larger spatial areas. Drawing on long-established
connections with the Meteorological Office (through the Air Ministry), the
Royal Air Force was able to use research into the science of cloud formation
to provide predictions of the likely impact of air pollution on the production
of wider smogs at certain altitudes and in certain places.

Although the analysis of air pollution conducted by the British military
establishment was not concerned with the same types of governmental
questions that had informed the emergence of air pollution science in
Britain, this chapter claims that military research had a profound impact on
the governmental and scientific understanding of air pollution in the dec-
ades that followed the war. First, and perhaps foremost, the ability to study
the verticality of air pollution meant that a new, three-dimensional under-
standing of the nature of air pollution would take hold. In essence this shift
in perspective on air pollution reflects a move from a flat governmental
ontology (represented in the numerous maps and spatial statistics gathered
by the CIAP, ACAP and SCCB), to a more vertically nuanced basis for
calculating pollution.*® Second, it is also clear that the elevated perspective
on atmospheric pollution facilitated by air travel generated an increasingly
acute sense of the spatial extent of air pollution. As the following section
outlines, a sense of both the vertical and horizontal nature of air pollution
would critically shape governmental rationality towards atmospheric moni-
toring in following decades.

Space, Volume and the Calculation of the British Atmosphere

At the beginning of this chapter we discussed emerging work on the links
between geography, governmentality and space. This body of work has
begun to reveal the implication of spatial rationality and sciences of space
within different governmental projects.?® While we have already discussed
how a belief in the ‘causal qualities of space’ informed the early work of
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the ACAP, it is clear that the 1950s and 1960s saw a new rationality of space
starting to shape British air pollution government. Drawing on geometric
visions of space, these new forms of air government sought to use various
forms of spatial grid to govern the atmosphere. This novel rationality
of space — which was based upon the construction of standard three-
dimensional measures of the air and atmospheric regions — served both as
an ordering device for the production of air knowledge, but also as a para-
digm against which to test governmental policy towards the atmosphere.!

Perhaps the clearest example of this type of relationship between govern-
ment and space can be found in Matthew Hannah’s work on governmentality,
territory and the census in nineteenth-century America (Hannah, 2000).
Hannah reflects upon the role of abstract spatial creations, such as the grid,
in the geometric framing and subsequent production of spatial knowledge
sets. According to Hannah, ‘It is impossible to undertake an accurate census
unless there is some geographical framework on which to define and pre-
cisely locate enumeration districts which exhaust the territory (without over-
lap) (ibid.: 118).’ In addition to preventing the wasteful and confusing overlap
of knowledge gathering, abstract spatial registers provide an arbitrary, but
nonetheless vital, fixed frame of reference within which to record highly
mobile things such as populations, water resource and atmospheres. Despite
the highly artificial nature of geometric spatial registers, Hannah also
observes that, ‘reference grids afford epistemological control of a territory
not merely in the abstract, symbolic sense of enabling government to “survey
the realm,” but also in the sense of facilitating the physical access by the
agents of governmental knowledge’ (ibid.: 120). In other words, not only
can imposed spatial frameworks help to generate useful data sets for
governmental perusal, but they also offer invaluable guides to the work of
scientists responsible for knowledge production on the ground, as they try
to effectively locate their work.

Rethinking atmospheric government
and the London fog disaster

While the aerological diagrams of wartime Britain provided the theoretical
foundations for a new geo-coding of the British atmosphere, the impetus to
implement this new measurement regime came in December 1952. In the
immediate post-war period the air pollution monitoring network of Britain
was gradually re-established to a level similar to that of its pre-war status.
The DSIR’s monitoring network was augmented in 1951 when the British
Standards Institute issued British Standard 1747.%2 This Standard estab-
lished national criteria for the form and use of deposit gauges. In December
1952 these nationally sanctioned deposit gauges recorded one of the worst
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pollution events to ever hit Britain. The 1952 London fog disaster, as it is
now commonly called, was so severe that many of the city’s air pollution
monitoring devices clogged up and became filled to capacity. So much has
been written about the London fog disaster that the shocking nature of the
event has been lost within a sea of over-determination.>® However, perhaps
more than any other environmental event in British history the disaster
revealed the potential impact of air pollution on the functioning of Britain’s
social economy.

In December 1952 climatic conditions conspired with London’s anthro-
pogenically produced air pollution to generate a dense fog that covered
more than 1000 square miles (Thorsheim, 2006: 151). The fog lasted for
five days leaving large areas of the English southeast with zero visibility and
freezing temperatures. The effects of the fog on London’s transport systems
were widespread and highly debilitating. All air traffic from the capital was
diverted to fog-clear airports in other parts of the country (The Times,
1952a). Shipping along the Thames was brought to a complete halt; all
except three of London’s public bus and trolley services were cancelled; and
the majority of local and long-distance train services operating into and out
of the capital were stopped (ibid.). The situation for private road transport
was no better. According to The Times, the London Ambulance Service
received 334 emergency calls on the evening of Saturday 6 December — 100
times greater than was normal for a Saturday night (ibid.). A large number
of these calls were made in relation to the numerous traffic accidents that
the fog contributed to. In one incident in Kent 14 vehicles were involved in
a huge pile up (The Times, 1952b) (Figure 6.2).The radio-controlled patrol
units of the Automobile Association claimed that they were having great
difficulty finding members who had phoned for help, while AA drivers
claimed that there was not a half-mile section of road in the capital where it
was possible to see for further than five yards (The Times, 1952a). With over-
land transport of all kinds severely disrupted, most Londoners turned to the
underground train network as an alternative. This brought its own set of
problems. It was reported that at one Central Line Station at Stratford (east
London) 3000 people were queuing to purchase tickets after work: it was
claimed that the queue stretched for hundreds of yards (The Times, 1952b).
The disruption in transport had significant impacts for the social economy
of London. With many people not being able to get to their places of work
key services and industrial sectors had their activities scaled down. It was
also difficult for London to effectively receive and distribute basic resources
like food, milk and fuel.

Beyond the immediate economic implications, it was the social costs of
the event that perhaps had the most enduring impact on people at the time.
Scotland Yard reported that under the London fog various forms of crime,
and in particular burglaries, rose sharply (The Times, 1952a). In one spate of
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Figure 6.2 A London police officer directing traffic during the smog of December 1952
Source: reproduced with permission from Hulton-Deutsch Collection/CORBIS. Corbis image code: HU031865

burglaries it was reported that the same thief entered three flats in Princes
Gate via a drainpipe, while others used a ladder to enter a house in Chelsea
(ibid.). On Saturday 6 December there was also an unusual amount of
street attacks recorded throughout London, with the assailants utilising the
fog to secretly approach their victims (ibid.). While the breakdown of law
and order in the metropolis was a source of major anxiety, it was the health
effects of the fog that would become the most keenly debated and concern-
ing aspect of the entire disaster. As with many large-scale pollution events it
is difficult to ascertain precisely the number of health problems and deaths
that were a direct consequence of the fog disaster. Dr G.F. Abercrombie,
Chair of the Emergency Bed Service Committee of King Edward’s Hospital
Fund for London, estimated that during the fog cases of respiratory disease
increased four-fold, while cases of heart disease were running at three times
the normal rate (The Times, 1953a). Initial estimates of the deaths resulting
from the fog episode ranged from 2,851 up to 6,000 people (Thorsheim,
2006: 162). A 1953 report by Dr J.A. Scott, the County Medical Officer of
Health and School Medical Officer of London County Council, claimed
that the fog disaster had added an extra 0.5 deaths per thousand in one
week for London, raising the death rate to a level similar to that experienced
in the influenza epidemic that hit the city in 1918 (The Times, 1953b).
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Contemporary estimates place the number of deaths caused by the disaster
at approximately 4000.°* The varied impacts of the London fog disaster had
a profound effect on government thinking concerning air pollution and its
abatement.>

Returning to Foucault, if government is all about ensuring the proper
disposition of things within tolerable bandwidths of existence (see Chapter 2),
it is clear that the events of December 1952 revealed just how serious a
polluted atmosphere could be to Britain’s socioeconomic order. It was in
this context that the public effects of air pollution that were felt on the
streets of London in 1952 soon started to reverberate within the halls of
Westminster. By mid-December the London fog disaster had become a
topic for heated debate within the House of Commons. Initial political dis-
cussion about the London fog focused upon the actual number of deaths
caused by the disaster. With the Ministry for Health unable to provide
reliable estimates of fog fatalities, concerns were raised that the event went
beyond existing governmental capabilities of and for air government
(Thorsheim, 2006: 159). It was in this context that many Members of
Parliament started to call for the formation of a special committee of
government to explore in a systematic way the causes and effects of the fog
disaster, and to recommend the best course for future governmental action
(ibid.).%® It is interesting to note that calls for a special governmental com-
mittee were initially resisted on the grounds that the existing Atmospheric
Pollution Research Committee (of the Fuel Research Board) already served
that function. As discussed previously, the Atmospheric Pollution Research
Committee had been established at the same time as the SCCB (at the
moment when the ACAP had become a part of the DSIR). Under extreme
Parliamentary scrutiny it became clear that the Atmospheric Pollution
Research Committee was not fit for purpose. Quite apart from the fact that
the ministerial responses to questions in Parliament clearly revealed that
many leading politicians did not actually understand the role of the
Atmospheric Pollution Research Committee, many argued that it did not
contain the necessary cross-section of expertise to deal with the complexi-
ties of air pollution study.’” Towards the end of January 1953, Dr E.T.
Wilkins (the officer then in charge of air pollution research at the DSIR)
was able to confirm that the unusually high number of fog-related deaths in
the previous months were not the product of any abnormal poison in the
atmosphere (The Times, 1953¢) (see Figure 6.3).°® However, when it was
discovered that the Atmospheric Pollution Research Committee had only
met twice during the whole of 1952 the government was forced to declare
its intention to establish a special committee to investigate air pollution.

In July 1953 the British government announced that Sir Hugh Beaver
would head a committee to study the causes of air pollution and strategies for
its effective mitigation. Sir Hugh Beaver was a prominent industrialist and
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Figure 6.3 An un-named analyst employed by the government’s Atmospheric Pollution Research
Committee reveals the levels of pollution that were afflicting London in the 1950s. Here the assistant is
revealing the air pollution deposits left on the filter of an air-conditioning plant in 1954. The London fog
disaster brought the work of the Atmospheric Pollution Research Committee under critical scrutiny

Source: reproduced with permission from the Hulton-Deutsch Collection/CORBIS. Corbis image code: HU020344

engineer and his committee was made up of chemists, medical experts, indus-
trialists and representatives from the Alkali Inspectorate.> In this context, as
with many of the special committees and commissions that have be instigated
in Britain to address the problems of air pollution, the Beaver Committee
embodied an coming together of mid-twentieth-century air science and gov-
ernment. Interestingly there was one member of the Beaver Committee (offi-
cially entitled the Commuttee on Air Pollution) who was an original member of
the 1912 Committee for the Investigation of Atmospheric Pollution: the
chemist Dr R. Lessing. The Committee was established under the Ministry of
Housing and Local Government and given the following terms of reference,

To examine the nature, causes and effects of air pollution and the efficacy of
present preventative measures; to consider what further preventative measure are
practicable; and to make recommendations (Ashby & Anderson, 1981: 106).
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Working within this set of parameters, the Beaver Committee produced
its final report and associated recommendations in November 1954. Perhaps
unsurprisingly, given its strong scientific representation, through its diverse
recommendations the Beaver Committee sought to bring a degree of scien-
tific precision and certainty to the government of air pollution. At one level,
this scientific ethos can be discerned through the way in which the Beaver
Committee understood the nature of the air pollution problem. According
to Thorsheim (2006), the Beaver Committee utilised its high public profile
to finally dispel many of the myths that continued to inform public under-
standings of the nature of air pollution problems. Just as atmospheric
reformers in the nineteenth century had to battle against popular beliefs in
miasma, and the idea that air pollution actually found its origins in poorly
drained rural spaces, the Beaver Committee sought to undermine the
idea that it was only the combination of anthropogenic air pollution and
poor climatic conditions that threatened human health (ibid.: 173-6).
Consequently, while it was clear that the London fog disaster was an imbro-
glio of culture and nature, air pollution and meteorology, economic process
and temperature inversion, the elevated death toll would not have existed
without the production of harmful atmospheric pollution. Sir Hugh Beaver
consequently stated,

We expressly avoided basing our arguments on the danger to heath of particu-
lar incidents, such as the London smog of 1952. Not that we minimised the
catastrophe in anyway, but we felt that undue emphasis on it would distract
attention from the fact that damage to heath and danger to life were going on
all over the country, all the time, year in and year out.*®

It was in this way that the Beaver Committee was able to utilise the London
fog disaster as the basis for asserting what air pollution scientists had known
for some time: that ambient air pollution of all kinds represented an ongo-
ing, if often invisible, threat to human health and well-being (ibid.: 166).
It consequently recommended that action be taken to mitigate all forms of
air pollution and not merely extreme events. The adoption of this govern-
mental position on air pollution also removed the need to prove that smoke
pollution was an actual nuisance before a prosecution could be pursued
(see Ashby & Anderson, 1981: 107).

The second context within which the Beaver Committee sought to impart
atmospheric government in Britain with a degree of scientific certitude
came in the way it presented its solutions to the air pollution crisis. According
to Ashby and Anderson, the Beaver Committee used its power and influ-
ence to assert that the clean air technologies and fuels necessary for strong
anti-air pollution legislation already existed in Britain (ibid.: 106-11). It
was on the basis of faith in clean air technologies that the Beaver Committee
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recommended much more powerful forms of atmospheric legislation than
politicians had been previously willing to entertain. The key recommenda-
tions of the Beaver Committee were that all forms of dark smoke produc-
tion should be outlawed, and that for the first time this form of air pollution
legislation should be applied to domestic as well as industrial premises.®! An
additional, but nonetheless significant, recommendation of the Committee
was that local authorities should have the ability to designate spatial areas as
smokeless zones and smoke control areas.

The various recommendations of the Beaver Committee provided the
foundations for the now famous 1956 Clean Air Act.%?> According to many
environmental historians, Britain’s Clean Air Act was the first piece of explic-
itly environmental legislation passed by any State in the world. While such a
claim appears to require a degree of semantic contortion, there is no doubt
that the Clean Air Act ushered in a more confident era of atmospheric gov-
ernment in Britain (McNeill, 2000: 64-71; Sheail, 2002). An important
component of the Clean Air Act was that it was specifically designed to
replace the cumulative, but ultimately confusing, forms of atmospheric leg-
islation contained in previous public health acts. The Clean Air Act also
proffered a more definitive definition of the forms of air pollution that it was
possible to legally prosecute,®® while harmonising the regulatory responsibil-
ity for enforcing air pollution legislation between central and local govern-
ment. The overt governmental confidence of the Act was, however, expressed
most clearly in the enforcement of smokeless zones and smoke control areas.
In many ways these represented crucial shifts in the tactics of atmospheric
governmentality.®® Suddenly the governance of air pollution was not only
about the disciplinary surveillance and assessment of whether pollution
crossed key thresholds of social tolerability, but instead involved the sover-
eign expulsion of polluting activities from certain spaces within a city.

Re-measuring British air pollution: geo-coding the air
and the National Air Pollution Survey

By the late 1950s there existed both the scientific imagination and the polit-
ical will to begin to conceive and measure the atmosphere, and associated
forms of pollution, in new ways. As argued previously in this chapter, this
new regime of air measurement involved an attempt to geo-code the British
atmosphere. This geo-coding, which began in the late 1950s, operated on
two distinct scales. At the first level, the 1950s witnessed the instigation of
the first nationally designated measure for air pollution. The British standard
measure of air pollution established for the first time both the method and
units for measuring pollution in the British atmosphere.® According to the
standard, air pollution was to be measured on the following basis,
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A sample of air drawn for a 24-hour period through a filter paper and the
staining measured by a reflectometer. A calibration curve is then used to give
the smoke concentration in terms of microgrammes of equivalent standard
smoke per cubic metre of air [...] after passing the smoke filter, the sample of
air is bubbled through dilute hydrogen peroxide which oxidises any sulphur
dioxide to sulphuric acid which is determined by titration to pH 4.5 (Warren
Spring Laboratory, 1972a: 4).

While this standard method clearly draws inspiration from the technologi-
cal advances pioneered by the CIAP (see Chapter Five), what is most sig-
nificant about this measure is the way in which it sought to frame the
calculation of air pollution within a volumetric frame of reference. The prin-
ciple of measuring the atmosphere in cubic metres indicates a new rational-
ity within the calculation of pollution. Suddenly air pollution was not simply
measured in terms of quantity, but in relation to a spatial frame of calcula-
tive assessment. While the atmosphere is not, of course, composed of dis-
crete cubic blocks of air, the British standard measure of air pollution
reflected a desire to regiment air measurement while acknowledging the
volumetric ontology of atmospheric existence. It was not, however, the fact
that the British atmosphere was being measured volumetrically that is most
significant here, but that an arbitrary volumetric grid was starting to be
imagined by State authorities in and through which the atmosphere could
be brought under some degree of governmental order.

The second key strategy in the geo-coding of the British atmosphere that
began to emerge in the 1950s was a move towards the first national survey
of air pollution. Following the London fog disaster and the passing of the
Clean Air Act, it was felt by many key figures within government that a
national survey of air pollution was required both to assess the efficacy of the
Act and to provide a basis for future government policy development. By
1957 Britain had one of the largest national systems of air pollution moni-
toring in the world with 333 sites dedicated to the daily monitoring of smoke
and sulphur dioxide, 993 locations observing monthly levels of dust and grit
fall, and 1115 devices monitoring the rate of reaction of atmospheric sul-
phur dioxide and lead dioxides (Warren Spring Laboratory, 1972a).
Significantly, in relation to this chapter, the move towards a national atmos-
pheric census was not based so much on extending atmospheric monitoring
capacity, but on the spatial calibration of a national atmosphere.

With a feeling that the existing atmospheric monitoring network was
‘rough and ready’ and too ‘blunt a tool’ to deal with new governmental
demands for air knowledge, a special Working Group of the SCCB was
established in 1959 to explore the best way to conduct a national census of
the atmosphere. The Working Group was composed of representatives from
a range of relevant government departments with different atmospheric
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Table 6.1  Members of the SCCB's Working Group of the National Air Pollution Survey

Chairman:
S.H. Clarke (Director of the Warren Spring Laboratory)

Secretary:

Mrs M.-L.P.M. Weatherley (Warren Spring Laboratory)

Working Group members:

N. Bastable (Chair of SCCB and Chief Public Health Inspector, Barking)
S.G. Burgess (Chief Scientific Advisory, London County Council)

S.R. Craxford (Warren Spring Laboratory)

L.E. Hockin (Alkali Inspectorate, Ministry of Housing and Local Government)
A.R. Atherton (replaced by G. Hopkinson) (DSIR)

P.J. Lawther (Director of Air Pollution Research Unit of the Medical Research
Council ar St Bartholomew’s Hospital)

P.J. Meade (Meteorological Office)

P.J. Harrop (replaced by K.F. Munn) (Ministry of Housing and Local
Government)

D.W. Slimming (Warren Spring Laboratory)

Source: Warren Spring Laboratory (1972a: 3)

remits (see Table 6.1). The Working Group made its report in 1960 and
recommended a national survey of smoke and sulphur dioxide that would
be conducted by augmenting the existing SCCB monitoring network while
deploying the British standard measure of air pollution. The objectives of
the survey were described later in the following terms,

1. To provide guidance to central and local government in the application of
existing clean air legislation.

2. To assess improvements that are occurring as a result of such legislation
or other causes.

3. To provide a technical basis for further legislation if such legislation should
be necessary.

4. To provide a systematic body of data for use, by the medical authorities,
for epidemiological studies of the effects of air pollution on health, and by
universities and government laboratories, and any others who may be
interested, for investigations of the effects of weather, urban structure,
topography, etc., on the distribution of pollution within towns and of drift
from them (ibid.: 4).

While the governmental utility of the National Air Pollution Survey was
not significantly different from the motivations behind previous atmos-
pheric monitoring regimes, its geo-coding of the atmosphere was.
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Table 6.2  Number of towns sampled of designated size within the National Air Pollution Survey up to
end of March 1966

Population range Total number of towns Number of towns
(thousands) n the UK n the survey
Above 100 62 59

50-100 102 77

20-50 252 122

5-20 399 94

Source: Warren Spring Laboratory (1972a)

The National Air Pollution Survey had two key implications for the geog-
raphies of air pollution monitoring in Britain. First, the survey involved an
inevitable spatial expansion in the use of monitoring equipment sanctioned
by the SCCB. This expansion process provided the SCCB with the oppor-
tunity to think strategically about where to locate its new monitoring devices.
There was much discussion within the Working Group over the best spatial
formula to use for location-based decisions and which strategies would best
support a representative atmospheric sample. Ultimately, the Secretary of
the Working Group, a Mrs M.-L.P.M Weatherley, developed an effective
formula for determining the best location of new monitoring stations.
Weatherley’s spatial system was based upon a sampling scheme devised by
Professor W.B. Fisher of Durham University and sought to ensure,

A fair distribution of towns [...] taking into account their population, popula-
tion density, domestic heating habits, industrial and other activities and also
their ventilation characteristics, since a given town in an enclosed valley will
present very different air pollution problems from another, otherwise identi-
cal, town situated on a windy upland (ibid.: 5).

Such sampling criteria led to 353 towns being incorporated into the National
Air Pollution Survey with an additional 200 rural locations also being
utilised (see Table 6.2).5°

The second change in the geo-coding of the atmosphere evident was the
spatial presentation of the data. The National Survey ran between 1961 and
1971.The government’s Warren Spring Laboratory was responsible for col-
lecting and collating the data that was collected through the sample sites.
The Warren Spring Laboratory produced a series of regular atmospheric
pollution bulletins containing the raw data being gathered through the
survey, however, the main results were published in a five-volume report in
1972. While the bulletins presented air pollution data on a station-by-
station basis, the final report organised results on the basis of regional grids.
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To this end, the nationalisation of air pollution monitoring in Britain was
directed more towards the regional spatialisation of the atmosphere than to
the development of a national picture of air quality. These regional atmos-
pheric registers are significant because they embody the first attempt to
represent the British atmosphere in explicitly spatial terms. The British
atmosphere was divided into 12 air regions (including the Greater London
Council Area) (see Figure 6.4). The spatial parameters of the regions that
were used by the Warren Spring Laboratory were chosen to deliberately
mimic those deployed by the Registrar General. The use of these statistical
regions was significant in terms of atmospheric government because data
sets on fuel consumption, population size, housing types and industrial
infrastructure already existed for these discrete spaces.

In the final five-volume report produced by the Warren Spring Laboratory
key national trends in air pollution were noted (ibid.: 11-14). Overall a
significant steady decline was observed in the emissions and concentration
of smoke and sulphur dioxide across the country as a whole. The remainder
of the final report was, however, dedicated to presenting pollution statistics on
the basis of regional spaces. While reports on individual regions were often
presented on a town-by-town basis, aggregate regional figures provided a
picture of British atmospheric pollution that was highly legible to central
government departments (see Table 6.3).%" The trend diagrams of regional
atmospheric pollution enabled central government to compare the relative
rate of success of regions in reducing different forms of air pollution. One
of the most striking spatial comparisons facilitated by the National Survey
was the relative levels of smoke emissions in the northern and southern regions
of Britain. It was estimated that smoke production in northern regions was
approximately three times higher than that of their southern counterparts
(this pattern was largely attributed to much higher rates of domestic coal
burning in northern regions) (ibid.: 15). Whether such spatial differences
were a product of climatic conditions in the north, or the more rapid mod-
ernisation of heating systems in the south remained unclear (ibid.), but it is
not difficult to see how such spatial data could be deployed to assist in the
acts of atmospheric government.

Above all else, the National Air Pollution Survey marked a shift in the
spatial matrix of atmospheric knowledge production in Britain. Suddenly,
atmospheric knowledge was not only conceived of on the basis of its spatial
location, but as part of a broader system of territorial governance (including
climates, mineral resources/coal type, housing stocks, population densities
and wealth). This transformation also reveals the subtle ebb and flow of the
governmentalities of security and discipline within British atmospheric
policy. While the activities of the SCCB during the 1950s and 1960s had
essentially been dedicated to monitoring the bandwidths of acceptable pol-
lution established by the Clean Air Act, by using political space as a way of
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Figure 6.4  Final report of the National Air Pollution Survey, Volume 3 (Warren Spring Laboratory)

Table 6.3  Domestic coal consumption and average smoke concentrations in the atmosphere — National
Air Pollution Survey

Avwerage smoke

Domestic coal concentration (Ugm?)

consumption per

Region head, 1970 (tonnes) 1969-70 1970-1
North 0.56 95 88
North West 0.52 90 81
Yorkshire and Humberside  0.50 83 80
Northern Ireland 0.54 80 72
Scotland 0.38 79 69
East Midlands 0.44 64 60
West Midlands 0.34 54 50
East Anglia 0.29 46 46
London 0.04 46 42
South East (excl. London) 0.14 34 31
Wales 0.54 32 33
South West 0.18 31 29

Source: Warren Spring Laboratory (1972a: 14)
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aggregating atmospheric data, the National Survey made it possible to think
of new forms of governmental intervention (through regional development
policies, local authority regulations and educational initiatives) within socio-
atmospheric relations. To this end, it is not so much that spatial formulae for
knowledge production reflect existing State rationalities, but that calcula-
tive spatial projects and rationalities can in themselves inspire changes in
the techniques of government.

Conclusion: Governmental Rationality
and Spatial Epistemology

Building on the insights of Chapter Five, this chapter has asserted that the
command of space is sine qua non to the establishment of effective forms of
atmospheric knowledge production and government. Following the forma-
tion of the Standing Conference of Cooperating Bodies in the 1920s, Britain
witnessed the gradual spatial expansion of atmospheric monitoring, as more
and more towns initiated air surveillance schemes within their jurisdiction.
With the onset of the Second World War the spatial extent of air monitoring
diminished, but a new sense of the vertical territoriality of the atmosphere
emerged. In the context of military conflict we saw how air pollution took
on a new strategic level of significance and how the Royal Air Force sup-
ported research into the formation and behaviour of air pollution at differ-
ent altitudes. Crucially, this chapter asserts that the war years were vital in
the movement away from a flat ontology of atmospheric pollution to an
increasingly volumetric governmental approach to air studies.

If the 1930s and 1940s were crucial to the spatial expansion of atmos-
pheric monitoring — in both horizontal and vertical terms — this chapter has
revealed that that 1950s and 1960s saw the rise of a new system for geo-
coding the atmosphere. Following the London fog disaster of 1952 and the
Clean Air Act of 1956, it became apparent that a new system of atmos-
pheric government and knowledge production was required. In this context
the instigation of the British standard measure for air pollution and the
National Air Pollution Survey sought to use geometric and territorial spatial
frameworks as lenses through which to view, study and govern air pollution.
What both the standard measure and National Survey (inzer alia) ensured
was that the atmosphere was not only monitored in space, but also meas-
ured by it. To this end, the regional atmospheric registers produced by the
National Air Pollution Survey embody the subjugation of the air to space
and, by definition, to the potential for governmental discipline. The chang-
ing modes of governmental understandings of air pollution that were made
possible by these regional registers and attendant spatial rationalities reveal
that space is not only a necessary accomplice of governmental strategy
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implementation, but can also be a powerful calculative paradigm in the
shaping of government policy. Yet the question remains as to the long-term
effects of such governmental projects on other ways of knowing and inter-
acting with the atmosphere. As the following chapters will illustrate, the
spatialisation of the air has remained a popular way of governing the atmos-
phere in Britain, but one that continues to exercise epistemological restric-
tions on other kinds of air knowledge.



Chapter Seven

Automating the Air; Atmospheric
Simulations and Digital Beings

The National Air Pollution Survey represented the culmination of an almost
100-year struggle to ensure a territorially comprehensive and scientifically
rigorous survey of British air pollution. Never before had so many people,
over such a wide area, been involved in the simultaneous measurement of a
national atmosphere. With hundreds of devices operating in 353 towns and
200 country locations, the National Air Pollution Survey was the crowning
achievement of the British governmental science of air pollution monitor-
ing. It is perhaps then with no small amount of irony, that even before the
Warren Spring Laboratory had published the final regional reports of the
National Air Pollution Survey, the British government was already starting
to question the value of such a time-consuming atmospheric endeavour.

There were two broad reasons why the governmental role of the National
Air Pollution Survey came under scrutiny in the early 1970s. First, the
manual nature of extensive data collection and analysis associated with the
National Survey looked clumsy and burdensome in comparison to increas-
ingly sophisticated systems of computer modelling that were becoming
available. It was, for example, in 1970 that The Club of Rome sponsored the
Project on the Predicament of Mankind commenced at the Massachusetts
Institute of Technology (MIT). Under the directorship of Dennis Meadows
the Project on the Predicament of Mankind sought to extend the dynamic
systems modelling developed at MIT to a global level in order to under-
stand the future implications of population change, resource use and pollu-
tion.! At a British government meeting to discuss aspects of environmental
pollution on 13 July 1971 the Secretary of the State for the Environment
consequently reflected,

The Department of the Environment had an interest and should involve itself
in the mathematical modelling approach to population growth, resource
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utilisation and pollution [...] It was not enough simply to keep in touch with
the Americans — the government would need to put some effort in, if only to
win a measure of leverage, and to cover British conditions.?

It appears that compared to what was going on at MIT the National Air
Pollution Survey already represented a relic of governmental science.

The second reason why doubt started to be cast over the utility of rigor-
ous atmospheric monitoring was geopolitical. In the wake of growing social
consciousness of the global threats posed by various forms of pollution, the
late 1960s and early 1970s were marked by the first attempts to develop a
set of United Nations sponsored agreements on global environmental
policy. In the preparatory meetings immediately preceding the United
Nations Conference on the Human Environment (convened in Stockholm
in 1972), for example, it was noted that the ability to collect and analyse
environmental data effectively in the computer age would critically affect
Britain’s ability to shape international environmental policy.

This chapter begins to chart the role of the twin processes of techno-
logical development and geopolitical change in instigating an environmen-
tal revolurion in British government (this process is continued in Chapter
Eight) (see Owens & Raynor, 1999). This environmental revolution
involved both a change in the technologies that were deployed to monitor
environmental systems, and the ways in which the government conceived
of pollution threats. While Chapter Eight considers the impact of this revo-
lution on the rise of new forms of ecological governmentalities within
British atmospheric government, this chapter focuses on the technological
aspects of this upheaval. To these ends, this chapter is distinct from the
discussions of technological development and instrumentation conveyed
in Chapter Four because it focuses explicitly on the governmental impacts
of automated and digital configurations of atmospheric knowledge pro-
duction. At the centre of this chapter is a desire to illustrate the impacts
that automation and digitisation have had on both the science and govern-
ment of British air pollution. While a significant portion of this project is
based upon the suggestion that both automation and digitisation have cre-
ated unique opportunities for the cyberspatial simulation of atmospheric
processes, analysis does not wish to argue that air science and government
have somehow been displaced into the artificial worlds of virtual reality.
Rather this chapter charts how cyberspatial techniques of scientific know-
ledge collection, storage and analysis have affected the material practices
in and through which States and individuals govern their atmospheric
relations.

This chapter begins by reflecting on the critical reviews that were con-
ducted of the National Air Pollution Survey 196171, and how these assess-
ments laid the grounds for the gradual formation of supposedly more
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streamlined and cost-effective systems of ‘smart’ air monitoring. Analysis
then moves on to explore the historical emergence of automated air pollu-
tion monitoring and how automated techniques eventually combined with
digital technologies to facilitate the growth of atmospheric simulation and
real-time governmentalities. The final section considers the impacts of the
cyberspatialisation of air pollution knowledge on personal forms of air con-
duct and being.

Reviewing the National Air Pollution Survey
and the ‘Environmental Revolution’ in British Government

Rethinking atmospheric pollution and
the environmental revolution in British government

It is important to position the review of air pollution monitoring conducted
in Britain during the late 1960s and early 1970s in relation to broader
ideological and institutional changes in pollution policy that occurred at
around the same time. The broad significance of this period for State and
environment relations in Britain is perhaps conveyed most effectively by
Owens and Raynor who have likened this time to an ‘environmental revo-
lution in Whitehall’ (1999: 7). The changing governmental approach to
environmental pollution really began in 1969 when Anthony Crossland
established the Central Unit on Environmental Pollution (hereafter CUEP).
Originally formed as a Cabinet Committee, the CUEP was incorporated
into the newly formed Department of the Environment (hereafter DoE) in
1970, and had responsibility for integrating pollution policy across the
fledgling department (Jordan, 2000: 12) (The work and remit of the CUEP
will be explored in greater detail in Chapter Eight.) The second key com-
ponent of the environmental revolution in British government was the
establishment of the Royal Commission on Environmental Pollution (here-
after RCEP). The RCEP met for the first time in 1970 with Sir Eric Ashby
(a Cambridge botanist) acting as Chair (Owens & Raynor, 1999: 8).
Constituted as an Independent Standing Body, the RCEP brought together
a range of experts from beyond the ranks of government including scien-
tists, business leaders, legal experts and engineers. According to the
RCEP’s Royal Warrant its role is,

To advise on matters, both national and international, concerning the pollution
of the environment; on the adequacy of research in this field; and the future
possibilities of danger to the environment. Within this remit the Commission
has freedom to consider and advise on any matter it chooses; the government
may also request consideration of particular topics.?
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The intensive auditing of British pollution monitoring and science
conducted by the CUEP and the RCEP during the early 1970s had a pro-
found impact on government intervention in environmental affairs. While
the RCEP produced regular reports on different aspects of environmental
pollution, the CUEP produced a series of so-called Pollution Papers (many
of which were in direct response to Royal Commission reports — see
Department of the Environment, 1975). It is through these reports and
papers that the nature of environmental government in Britain started to be
gradually recast. In Chapter Eight we consider the impacts of the RCEP
and CUEP on governmental thinking concerning environmental policy. In
this chapter, however, I am primarily interested in how the new ethos of
governmental review produced by these bodies recast the technological
basis of air pollution monitoring in Britain and affected the nature of atmo-
spheric knowledge production and government.

The National Air Pollution Survey in critical review:
the costs of disciplinary surveillance

It was within the ethos of the assessments of British environmental govern-
ment instigated by the CUEP and RCEP that a comprehensive review of air
pollution surveillance was conducted in the early 1970s. In 1971 the
Interdepartmental Committee on Air Pollution Research (hereafter ICAPR)*
convened a series of meetings in order to critically appraise the future of the
National Air Pollution Survey (hereafter NAPS). At an early meeting of the
ICAPR, convened on 22 November 1971, Dr Robinson of the Warren
Spring Laboratory made the following candid observation, ‘At present it
[the NAPS] constitutes a major part of the Warren Spring Laboratory’s
work, but it is not highly regarded in the scientific world and does not pro-
vide attractive work for scientists’.> Dr Robinson’s sentiments in part reflect
the great difficult that the Warren Spring Laboratory experienced in trying
to attract the best and brightest scientists to become involved in the NAPS.
The scientific anxieties surrounding the NAPS predominantly derived,
however, from the cumbersome temporal and spatial scale of the survey.
Members of the ICAPR felt that although the extensive spatial territory and
temporal period covered by the NAPS had produced an unprecedented
atmospheric data set, the scale of the survey had undermined the scientific
and governmental utility of much of the data. As Scott (1998) reminds us,
in order to be governmentally useful, data must make that which is to be
governed more legible to the State. As we have seen in previous chapters,
however, increases in the scale of scientific and governmental surveys rou-
tinely result in increases in errors that militate against the legible simplicity
desired by States. The scale of the NAPS meant that many gaps existed in
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the data set it produced. Such spatial and temporal gaps were caused inzer
alia by the loss of data from monitoring stations and the failure to record
data over given periods of time. While such lacunas did not have a signifi-
cant effect on the overall quantity of data collected by the NAPS, they did
have a considerable impact on what could be done with the knowledge col-
lected. With incomplete data sets, the calculation of monthly and yearly
averages became difficult, while the ability to construct comparable spatial
statistics was severely undermined.®

At an exploratory meeting convened by the ICAPR to discuss the NAPS,
the voluntary nature of the undertaking was identified as a major barrier to
the efficacy of the survey. As one member of the Committee noted,

You will realise that such information is not always available even under the
present system. It is the laggard authorities who are least likely to maintain air
pollution gauges, and, as you know, we have no power at present to compel
them to do so.”

Without the political power to compel local authorities to maintain more
rigorous records of air pollution data it appeared that much of the great
effort required to continue a national census of air pollution would be
wasted. It was in the context of such scientific and governmental uncertain-
ties that in 1972 the ICAPR formed the Working Party on Air Pollution
Monitoring. Chaired by Graham Fuller, the Working Party provided a com-
prehensive review of the NAPS, conducted an interdepartmental question-
naire of air pollution monitoring needs, and commissioned research into
the potential deployment of new air pollution monitoring technologies
(research that was conducted by the Warren Spring Laboratory). The final
report of the Working Party — commonly referred to as the Fuller Report —
calculated that only 65% of the monitoring sites that operated in the NAPS
provided data that could indicate valid annual averages for air pollution,
while only 50% of sites provided the annual averages in consecutive years
required for trend analyses.® The Fuller Report also uncovered the significant
periods of time that scientists working at the Warren Spring Laboratory had
to spend simply administering the steady flow of atmospheric data from the
NAPS. The report claimed that between 80 and 90% of data forms arriving
at the Warren Spring Laboratory required some form of clarification (from
finding missing site codes to dealing with illegible entries). The administra-
tive costs and difficulties experienced by the Warren Spring Laboratory are
typical of the problems associated with extensive governmental knowledge-
gathering regimes. Such difficulties are not discussed directly by Foucault.
Even in Scott’s work, emphasis is very much placed upon the role of statis-
tics and standard measures in making the complexities of the social and
environmental worlds legible to governmental authorities. But what if a
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surfeit of (often less reliable) statistical data actually obfuscates, rather than
clarifies, the objects and objectives of government? The collection of more
spatially extensive data carries with it the likelihood of greater statistical
error and prohibitive administrative costs. Certainly in the case of the
NAPS, more knowledge does not necessarily make for better government.

In the context of the governmental failings of the NAPS, the Fuller Report
considered the benefits of both spatially reduced and temporally discon-
tinuous atmospheric surveys.’ It is interesting to note that in discussions
of the value of reducing the scale of air pollution monitoring in Britain we
see the emergence of a tension between the biopolitical and environmental
rationalities of atmospheric government. The environmental revolution in
British government had in part been inspired by a growing concern with the
nonhuman costs of environmental pollution and the need for a more exten-
sive environmental monitoring system (see Chapter Eight). It was in this
context that medical experts most vigorously opposed the scaling-back of
air pollution monitoring. While it was possible to imagine a scaled-back
atmospheric survey that could be redirected to broader environmental con-
cerns, medical officers argued that many of the benefits of the NAPS to
health studies would be lost if a less extensive study was instigated. The
Chief Medical Advisor on the ICAPR (Dr Martin) defended the medical
value of extensive air pollution monitoring. According to Dr Martin, the
maintenance of a spatially extensive and temporally continuous record of
air pollution offered the greatest opportunity for health scientists to be able
to correlate medical statistics with atmospheric conditions and to analyse
the links between air quality and a range of medical conditions. A letter
from M.W. Holdgate (a member of the ICAPR) reflecting on a discussion
held with Dr Martin helps uncover the debates that surrounded the rela-
tionship between the NAPS and medical science,

Dr Martin said that he was opposed to scaling the survey down but his argu-
ment appeared to be that scaling down must inevitably reduce the scientific
value of the results obtained besides having a political effect on local authori-
ties. Neither of these assertions appears to me to be valid without a supporting
analysis. It could well be that higher quality medical information could be
obtained from 200 first-class sampling sites [rather] than from 1200 sites
whose distribution and range of operations were circumscribed by the nature
of the support available from local authorities.!°

The debate appeared to be between the governmental desire for a smaller
number of more easily controlled (and thus reliable) air monitoring sites,
and demands for a spatially extended system of air pollution surveillance
that could more effectively meet the purported needs of medical science.

In addition to opposition from an influential medical lobby, the Working
Group also faced strong governmental resistance to the formation of a
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diminished atmospheric survey. With many in government still remembering
the scientific failings of the State in the wake of the London fog disaster,
R.G. Adams wrote to Fuller to caution against any emasculation of the
national air pollution monitoring apparatus,

[t]he proposal would need rather careful promotion in view of current
Parliamentary views on the importance of information about smoke concen-
trations and in view also of the interest felt in the forecast pattern of sulphur
dioxide concentrations during the next few years.!!

It appears that whatever the administrative shortcomings of the NAPS, and
the potential scientific value of a smaller scale monitoring apparatus, there
was political value in maintaining a costly, but extensive survey bureauc-
racy. If nothing else, such a bureaucracy would indicate a degree of politi-
cal commitment to air pollution policy that had been so lacking in the
1950s.

In the context of competing, and often contradictory, scientific and polit-
ical interests, the Fuller Report offered a compromise position on the future
of atmospheric pollution monitoring in Britain. It reccommended extending
the range of air pollutants monitored by the State (particularly in relation to
hydrocarbons) and the formation of new ‘super sites’ for the integrated
monitoring of atmospheric pollutants. It also suggested restructuring the
NAPS, but supported the maintenance of a wide-ranging monitoring net-
work throughout the UK.!? A crucial part of this restructuring process was
to involve reconsidering the way in which sites were chosen for air monitor-
ing activities. As the RCEP noted,

The sites used for the National Survey have not been chosen on any system-
atic basis. The Survey was originally set up by Medical Officers of Health for
their own purposes. Each local authority decided whether, and if so, where,
monitoring apparatus should be installed and although the results have been
centrally coordinated since 1914 there has never been central direction on the
sites selected, although advice has been available. The result is that there are
areas in the country which probably should carry out monitoring but do not
contribute to the survey (Royal Commission on Environmental Pollution,
1976: 87).

Following the recommendations of the Fuller Report (and the RCEP),
greater powers were afforded to central government to determine the loca-
tion of air monitoring equipment and to overcome the tyranny of local
vagaries in the placing of air surveillance technologies. The Fuller Report
served to create a governmental space for nurturing and developing a new
breed of experimental monitoring technologies: a series of strategically
located and integrated automated samplers.
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Automation, Digitisation and the Birth of the Real-Time
Atmosphere

Continuous air measurement in Britain and the rise
of real-time governmentality

One of the main problems associated with the NAPS was that it was labour
intensive and thus highly time consuming. The NAPS required the daily
collection of filter papers and the protracted analysis of the stains they
exhibited. The daily collection of results from different sample sites required
different local authority employees to travel over large parts of the towns
and cities within which they worked. It was in the context of such bureau-
cratic inefficiencies that the potential for labour-saving automation started
to be explored within British air pollution science during the early 1970s.
Automation appeared to offer the promise of less costly and more effective
atmospheric monitoring systems envisaged within the Fuller Report. While it
is temping to assume that the development of automated atmospheric sam-
pling is a relatively recent event, it is possible to trace the automated meas-
urement of air pollution right back to the work of the Committee for the
Investigation of Atmospheric Pollution. In the Report of Observations in the
Year 1917-1918 the CIAP (by then renamed the Advisory Committee on
Atmospheric Pollution) provided details of a new automatic filter device
that had recently been developed.’?

The automatic device developed by CIAP scientists was, however, com-
plex and cumbersome, and was consequently only used sparingly. It was
only following the extensive review of environmental monitoring systems
conducted in the late 1960s and early 1970s that the governmental poten-
tial of automated air sampling started to be realised. There were only a very
small number of automated monitoring sites in existence during the early
1970s. Although the number of automated sites rose to double figures
during the mid-1970s — largely in response to the reviews conducted by the
Fuller Committee, RCEP and CUEP - it was not until 1987 that we start
to see a steady increase in the capacity for automated air monitoring in
Britain. The year 1987 witnessed the establishment of the UK urban moni-
toring network.!* This network was formed in response to new European
Community directives on air quality standards.'”> While the need to comply
with the data monitoring demands and standards of an increasingly supra-
national political space did inform the spread of continuous automated air
sampling in the Britain, the growth of the network was also driven by a
series of more local political pressures (see Jordan, 2000).

In his fascinating discussion of the political chemistry of air pollution moni-
toring in Britain, Andrew Barry describes how a confluence of environmental
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and political forces came together in the late 1980s and early 1990s to
support the expansion of continuous and automated air monitoring (Barry,
1998: 5, 2001: 153-74). At one level the rise to political prominence of the
British Green Party and the lobbying efforts of Friends of the Earth placed
pressure on the government to develop a state-of-the-art air monitoring
network in the UK (Barry, 2001: 157). Echoing the debates over the NAPS
in the early 1970s, criticism of Britain’s atmospheric monitoring network
was not purely based on a perceived lack of effort by government. Instead
there was a concern that despite spending something in region of £5 million
per year on air pollution monitoring, Britain was still lagging behind its
European neighbours and North American cities in the quality of atmo-
spheric data it was producing (ibid.: 157). In addition to the geopolitical
pressures of technological competition, in December 1991, exactly 39 years
after the fog disaster, London suffered another costly smog episode (ibid.).
During three relatively calm days in December 1991 levels of pollution
became dangerously high (in the case of nitrogen dioxide, its concentrations
of 423 parts per billion are the highest on record) (Brown, 1994: 4). With
severe lung disease up by 22% and the number of people dying from
cardiovascular complications up by 12% during the week of the smog, it
was estimated that the pollution event was responsible for an extra 160
deaths in the capital (ibid.). The London smog of 1991 raised two crucial
issues for atmospheric government in Britain. First, it was realised that the
government levels set to determine dangerous thresholds of air pollution
were far too high: the permissible limit set by the Department of Health for
atmospheric nitrogen dioxide was 600 parts per billion, and yet levels of
423 parts per billion had caused severe problems in London (ibid.). Second,
it was recognised that the automated monitoring network operating in the
capital was not sophisticated enough to provide an early warning of dangerous
air pollution events.

It was in the context of this confluence of pressures and events that in
1992 the Department of the Environment established the Advanced Urban
Network (hereafter AUN) to provide a more extensive and sophisticated
armature of atmospheric monitoring in British cities (Air Quality Archive,
2008). This new breed of automated sites combined the very latest in air
monitoring technologies with a capacity for digital storage and transfer of
air pollution data (see Figure 7.1). Two things distinguish modern auto-
mated air monitoring devices and stations from their historical predeces-
sors. First, is their ability to detect ever more subtle and transient changes
in the composition of the air. Second, is the deployment of digital technol-
ogy within the automated sampling devices. Unlike the analogue devices
that were developed by the CIAP, the ability to make digital records of air
pollution meant that atmospheric data was far more mobile than it had
been in the past. It is easy for the historian of government and science to
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overlook the profound significance of digitisation on the appropriation and
use of knowledge. In his discussion of the political economy of cyberspace,
Timothy Luke provides crucial insights into the impacts of the digital age
on government. According to Luke, there is a critical difference between the
mobile bits of digital data codes, and the more cumbersome atoms that help
to convey traditional mediums of data. Luke observes, ‘bits can flow effort-
lessly from cyberspace to cyberspace in milliseconds amidst a building, over
the back fence, across a nation, or around the world’ (1995: 16). It is the
imperceptible speed, and almost infinite mobility, of digital data codes that
provide the key to understanding their impacts on both the science and
government of air pollution. While I talk at greater length in the next section
about the impacts of digital air monitoring on governmental imaginings of
the atmosphere, at this point it is crucial to recognise that digitisation is
essentially what enabled automated air sampling to reach its full govern-
mental potential: namely atmospheric government in real time.

The application of digital technologies in Britain meant that not only
could air pollution be monitored on a continuous basis, but that the results
of atmospheric surveillance could be relayed directly to governmental

Figure7.1  Automated air quality monitoring station, Centenary Square, Birmingham
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officials and health officers. While analogue automation meant that the air
could be monitored without the regular, daily collection of samples, it still
required the physical collection of filter disks on a routine basis. Even with
monthly pollution bulletins, it took the NAPS the best part of 11 years to
be able to produce its final results. The new breed of monitoring stations,
which started to spread throughout Britain during the 1990s, meant that air
pollution could be monitored continuously, analysed automatically and
relayed to key officials (and more recently the public) without the physical
intervention of a scientist, or maintenance engineer, at the site. In the wake
of the London smog of 1991, this new capacity for digital air surveillance
changed the temporal scope of atmospheric government. Suddenly govern-
ment officials could issue an air pollution warning in real time. It is in this
context that the 1990s represented a key shift in the reasons for air pollution
government. Suddenly, the changing science of atmospheric surveillance
meant that air government was not merely about assessing pollution events,
and their associated effects, once they had happened. Instead, atmospheric
government was about actively intervening in order to try and prevent the
worst consequences of air pollution actually coming to pass.

The spatial coverage of digital, early warning air monitoring in the UK
increased greatly in 1995 as all compatible national and local authority auto-
mated stations were amalgamated into a single system (Air Quality Archive,
2008). In 1998 further integration occurred within the automated air sur-
veillance network when the UK’s urban and rural automated stations became
part of the same standardised system of pollution monitoring (ibid.). By
2005 this new Automated Urban and Rural Network (hereafter AURN) com-
prised 123 monitoring stations: with 87 in urban locations, 22 in rural areas,
and 14 compromising the London Nerwork (ibid.). Sixty of the sites operating
within the AURN are run by national government departments (the Depart-
ment for the Environment, Food and Rural Affairs (Defra) in England, and
the devolved authorities in Northern Ireland, Scotland and Wales), while
local authorities run a further 63 stations (ibid.). The collection of real-time
data from these AURN sites is overseen by the non-governmental organisa-
tion AEA Energy and the Environment, which is based in Oxford.!® Real-time
atmospheric pollution data is relayed by the AEA to Defra’s Air Quality
Archive website, which can be accessed by the public.

Simulation, surrogate skies and the changing
cartographies of air government

If the early 1970s highlighted the potential value of the automated sampling
of the air, it is clear that the early 1990s provided the impetus for the devel-
opment of an integrated spatial network of automation in Britain. The
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growth of the AURN has, however, not only affected the temporalities of
atmospheric government, but also the way in which it is now possible for
governmental authorities to perceive of the spatial form of air pollution.
One of the key consequences of automated air sampling was that suddenly
the British government had a far more extensive set of data on air pollution
than at any previous point in history. When the regular samples of the
AURN’s 123 stations were combined with the ongoing readings of the gov-
ernment’s analogue and passive sampling network (such as the sulphur
dioxide monitoring network) a previously unimaginable level of atmo-
spheric surveillance was facilitated. By 2002 it was estimated that over four
million air pollution measurements were made in Britain of a range of dif-
ferent chemical pollutants (Air Quality Archive, 2008). In addition to the
increasing number of air monitoring samples being produced, the 1980s
and 1990s also saw a significant growth in the coordinated collection and
calibration of surrogate dara that could be used to calculate air pollution
estimates (see below). The explosion of atmospheric data production,
and the fact that much of this data was now available in digital form,
provided a new set of opportunities for envisaging and intervening in atmo-
spheric affairs. At the centre of this new field of opportunities was the
potential for enhanced computer-based atmospheric pollution modelling
and simulation.!’

The British government’s National Atmospheric Emission Inventory
(hereafter NAEI) is at the forefront of this new era of air pollution model-
ling and simulation. The NAEI is run by AEA Energy and Environment on
behalf of Defra and the devolved administrations in Northern Ireland,
Scotland and Wales. The role of the NAEI is to provide accurate estimates
of air pollution and to construct maps of atmospheric emissions to assist in
government policy development and strategy. The NAEI is responsible for
producing emission estimates and maps for 25 pollutants on a routine basis
(seeTable 7.1) (King ez al., 2006). The NAEI produces atmospheric emula-
tions (predicting the distribution of air pollution) on the basis of two types
of data: reported emissions and estimated emissions (ibid.: 4). Reported emis-
sions are the physically recorded samples of air quality provided by the
government’s AURN and passive sampling networks. Estimated emissions
are derived from a range of surrogate statistics taken from national surveys
of energy consumption, transport levels, and even livestock numbers and
fertiliser usage (ibid.: 4).'® These surrogate statistics are converted into
emission estimates on the basis of known levels of pollution produced for
the average mile travelled by a car, or the operation of a power plant for one
hour, depending on the statistics in question (these figures are known as
activity statistics) (ibid.: 4). This statistical process was described to me in an
interview I conducted with a representative of Defra’s statistical division in
the following terms,
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Table 7.1  Emission types mapped by the NAEI

1,3-butadiene

Benzene

Carbon monoxide

Carbon dioxide

Particulate matter (PM , and PM,,)
Nitrogen oxides
Non-methane volatile organic
compounds (N-MVOC)
Sulphur dioxide

Ammonia

Benzopyrene

Dioxins

Hydrogen chloride

Nitrous oxide (N,0)
Methane

Arsenic

Cadmium
Chromium

Copper

Lead
Mercury
Nickel
Selenium
Vanadium
Zinc

Source: King er al., 2006: 1

Basically, a lot of it is done in terms of working out an emissions factor and
then knowing the amount of a certain activity that has been carried out. So
per ton of coal burned by a power station you get so much CO,, you know
how much coal this power station is burning from DTTI statistics and you
multiply the one by the other and that’s the source of a large part of Inventory

While the emissions figures produced from surrogate statistics are only
general estimates, when combined (and compared) with recordings of
actual levels of pollution, at certain sites, they do provide an indication of
actual air pollution levels that would be, for purely practical reasons, impos-

[...] so you need therefore estimates of road traffic, estimates of power station
activity, estimates of various other things [...]"°

sible to develop from an instrument-based network alone.

While surrogate and actual air pollution figures both support the produc-
tion of national estimates of atmospheric pollution emissions, it is impor-
tant to recognise the differing governmental utilities of the actual and
surrogate statistics marshalled by the NAEI. This distinction was described

in the following terms,

There are basically two primary sources [of atmospheric pollution data], a
source for emissions and a source for concentrations in the atmosphere [...]
the Inventory is all about the emissions as opposed to the concentrations

[...]*°

While the NAEI provides the government with an indication of its overall
success in meeting pollution reduction targets, the instrument-based
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measurement of air pollution concentrations provides an insight into the
uneven, local impacts of air contamination.

Many of the surrogate statistics detailed above have spatial reference
points, with emissions of activities being recorded on an area basis. It is
these area statistics, when cross-referenced with point source AURN read-
ings, which enable the production of emissions maps. Crucially the produc-
tion of accurate, computer-generated emissions maps would not be possible
without the level of data density provided by the combination of automated air
sampling and surrogate statistics. What is most interesting about the numer-
ous other emissions maps produced by the NAEI is what they can tell us
about the links between atmospheric simulation and air government. Care
needs to be taken when referring to maps produced by the NAEI as simula-
tions. This analytical care does not derive from a denial that emissions maps
are an atmospheric fabrication, but rather from the realisation that even as
an overt fabrication of the air they arguably represent one of the most accu-
rate spatial registers of nitrous oxides in the British atmosphere ever pro-
duced. Such a realisation raises important questions about the relationship
between atmospheric government and atmospheric truth. As we have seen
throughout much of this volume, the scale, complexity and perpetual tran-
sience of the atmosphere means that air government can never be based on
absolute empirical certainty. Atmospheric government requires simulation:
it thrives on emulation. In his classic study of the arts and sciences of simu-
lation Baudrillard asserts that “To simulate is to feign to have what one
doesn’t have’ (1981 [1994]: 3).The emission maps produced by NAEI con-
form to Baudrillard’s definition of simulation to the extent that they embody
confident cartographic representations of something the British govern-
ment does not possess: namely a complete territorial knowledge of the
atmospheric concentration of nitrous oxides at any given moment in time.
Yet Baudrillard refines his definition of the practices of simulation thus,

[...] simulating is not pretending: ‘Whoever fakes an illness can simply stay in
bed and make everyone believe he is ill. Whoever simulates an illness produces
in himself some of the symptoms’ (Lettré). Therefore, pretending, or dissimu-
lating, leaves the principle of reality intact: the difference is always clear, it is
simply masked, whereas simulation threatens the difference between the ‘true’
and the ‘false,’ the ‘real’ and the ‘imaginary’ (ibid.: 5).

It is the blurring of the boundary between the atmospheric real and the
atmospheric imaginary that we see in digital emissions simulations. It
is important to note here that digitisation and simulation are not merely coin-
cidental events in British atmospheric government. As Baudrillard recog-
nised, there is something about the invisible qualities and easy manipulation
of the digital signal that make it particularly adept at facilitating the production
of simulations.
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Government always involves some form of simulation of reality in order
to function. But it is important not to interpret this simulation as some form
of State deception. In atmospheric terms simulation is all that we can know
about the atmosphere at any significant systemic scale. To paraphrase
Baudrillard, the atmospheric simulacra does not hide the truth, it is the notion
that there is an atmospheric truth that masks the fact that there is none (ibid.: 1).
If taken to its (il)logical philosophical extreme Baudrillard’s notion of simu-
lation can lead to a form of ontological nihilism within which the absence
of atmospheric truth produces a debilitating relativism in air politics (see
Soja, 2000). It is thus important to clearly establish at this point that I do
not ascribe to the view that there is not an atmosphere with measurable
ratios of emissions. Notwithstanding this point, I believe that the history of
air government in Britain reveals that the ontological fabric of the atmos-
phere can never be known at the scales at which governmental knowledge
regimes tend to be constructed. In governmental terms then, the removal of
the atmospheric simulation does not unveil a governable air truth, but
merely unmasks a debilitating deserz of the atmospheric real.

Having specified more clearly how I understand the notion of atmos-
pheric simulation, it is important to consider the computer-modelled
atmospheric emulation within the formation of government rationalities.
Luke (1995) provides one of the most detailed studies of the implications of
computer-based simulation technologies on the arts and science of govern-
ment. Through the notion of telemerric territoriality, he explicitly considers
the impacts that bit-generated cyberspatialisations have on the practices
and rationales of modern government. At the centre of Luke’s analysis is a
realisation of the profound implications of cyberspace for new forms of
governmental being. He reflects,

Software and hardware ensembles need to be reappraised not as inert combi-
nations of machine instructions and instructed machines but rather as genetic
operations, creating artificial environments for new social formations and
digital beings out of their interactivities (ibid.: 55).

While cognisant of the profound implications of computer technologies
for the operation of government, Luke focuses much of his attention on the
State territorialisation of cyberspace. To this end he considers how notions
of e-bureaucracies and wired republics reflect attempts to govern through
the virtual environments of cyberspace (ibid.: 28). But what I am most
interested in are the potentials of government-based cyberspatialisations for
imagining new ways of governing the territorial fabric of the State itself.

Although simulated emission maps are produced, and continue to exist,
within the cyberspatial infostructures of the NAEI, what is noteworthy is its
ability to recast the territorial apprehension of the atmosphere by the British
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State.?! If we compare contemporary emissions maps with the rigid atmos-
pheric regions of the NAPS, for example (see Chapter Six), it is possible to
discern how cyberspatialisation can generate new territorially based images
of atmospheric emissions. Gone are the fixed statistical registers of the
NAPS, now replaced by the flexible vectors of pollution simulated by the
NAEI The NAETI’s simulations emulate the dense concentrations of air pol-
lution around the large conurbations of London, Birmingham and the
North West; the purity of air on the North West coast of Scotland; the con-
centrations of pollution along major transport routes such as the M4 and
M6 motorways, which act to spread pollution beyond metropolitan centres
and into the British countryside. But this is not the territorialisation of
telemetric technology it is the telemetric production of territory. As a tele-
metric production of territory, emissions maps not only embody the
governmental colonisation of cyberspace, but also the cyberspatialisation of
the governmental imagination of space. It is, in other words, a telemetric
signal for new forms of governmental interventions within atmospheric
space; a new basis for States’ rationalisation of air government; a cyberspa-
tial reason for government. Digital emission maps are essentially precursors
to a more flexible geography of air government that, rather than acting on
bounded territorial districts, seeks to intervene within air relations at the
level of the metropolitan conurbation, the highway and the rural spaces
subject to various pollution vectors.

As has been previously discussed, in his analysis of modern governmen-
talities Foucault described how government has increasingly sought to work
with the socioeconomic realities within which it is situated, only intervening
when the ‘natural’ course of events associated with neo-liberal being are
artificially inhibited (2007 [2004]: 56-7). With the birth of computer-based
technologies it appears that the time has come to not only consider the role
of the real, but also the hyper-real within the practices and rationalities of
government. According to Luke, such a step requires moving beyond the
‘epistemic realism of the State’ in order to reveal the power of simulation in
the art of government (1995: 6). As Barry presciently observes, “The pro-
duction of scientific information does not mirror the world as it is, but
forges something new, with more or less inventive consequences. It multi-
plies realities’ (2001: 155). It is through the multiplication of new atmos-
pheric realities that the NAEI has ushered in a new set of opportunities for
imagining and implementing air government in Britain.

Changing Modes of Atmospheric Conduct in a Digital Age

Before completing this chapter I want to reflect briefly on the impacts that
the automated production of digital emissions data has had on fin de siécle
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atmospheric modes of conduct. As was discussed in Chapter Four, in order
to have governmental purchase it is necessary for new regimes of atmos-
pheric knowledge to find modalities of influence through which to restruc-
ture the behaviour of those who use the atmosphere in different ways.
Chapter Four illustrated how, during the late nineteenth and early twentieth
centuries, clean air exhibitions were used as a way of informing urban citi-
zens of the dangers of air pollution and how they could personally work to
fight against the production of harmful atmospheric emissions. This section
seeks to illustrate the new opportunities that the production of real-time
atmospheric data, which can be immediately relayed throughout cyber-
space, has generated for atmospheric conduct and subjectivity.

‘Sensitive bodies’, environmental decision making
and the air pollution forecast

One of the most significant impacts that digital automation has brought to
air pollution government in Britain has been its role in the production of
emissions forecasts. As was observed in Chapters Three and Four, there
has been a long historical connection between air pollution government
and meteorology. While air pollution scientists have explored the connec-
tions between predicted atmospheric pressure systems and the severity of
pollution events, the availability of real-time digital emissions data has
transformed the science of pollution prediction. The availability of up-to-
date air pollution data has enabled emissions figures to be synthesised
with available weather system data in order to produce an ever more elab-
orate framework for forecasting daily levels of atmospheric pollution.
There are two fundamental factors that determine the impacts of pollu-
tion on human health. First, there is the aggregate amount of different air
pollutants that are produced in any given time frame. Second, the severity
of pollution is also determined by the prevailing weather conditions, which
dictate the speed with which pollution can move through the atmosphere
and be dispersed (Defra, 2004: 7). It is in this context that Defra currently
categorises high air pollution episodes into three types: winter smogs,
summer smogs and long-range pollution transport events (ibid.: 7). Each of
these pollution events is calibrated against specific weather conditions (see
Table 7.2).

As Table 7.2 illustrates, weather is not just a contributory factor within
high pollution events, but is actually the causal mechanism. In the context
of winter smogs, high pressure weather systems serve to trap primary forms
of air pollution in the areas that they have been produced within. In relation
to summer smogs, the intense heat that higher pressure brings can activate
the chemical reactions that produce secondary emissions such as ozone
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Table 7.2 Air pollution types and weather conditions associated with high pollution episodes
in the UK

Pollution episode Associated weather Typical forms of air
type conditions pollution
Winter smog Cold, still and foggy Nitrogen dioxide, sulphur

dioxide, particulates, volatile
organic compounds (VOC)
and other forms of pollution
produced near ground level

Summer smog Hot, sunny;, still Nitrogen dioxide, ozone,
particulates

Long- and short- Hot and sunny with Nitrogen dioxide, sulphur

range pollution large-scale air dioxide, ozone, particulates

transport events movement

Source: Defra, 2004: 7

(ibid.: 7). It is in this context that the ability to calibrate real-time pollution
levels with accurate meteorological predictions is so crucial to pollution
forecasting.

At present the relative levels of severity associated with air pollution in the
UK are classified on a 10-point scale (see Table 7.3). Three items are of
particular interest within this system of atmospheric classification. First, the
idea of banding the governmental assessment of air quality echoes Foucault’s
reflections on the construction of bandwidths of socioeconomic security (see
Chapter Two) (Foucault 2007 [2004]: 6). As was discussed in Chapter Two,
according to Foucault, modern forms of liberal government (or apparatus of
security) are not dedicated to governing the permitted and the prohibited (an
apparatus of discipline), but are instead involved in determining ‘[a] band-
width of the acceptable that must not be exceeded’ (ibid.: 6). Table 7.3
appears to reveal a threshold of atmospheric acceptability that stops with
the classification of levels of atmospheric pollution at number 7 on this
scale. The second feature of particular interest in this table, however, is how
it differs from the paradigm of liberal government described by Foucault.
Although the British government does have its own targets for acceptable
levels for a cocktail of different air pollutants,?? the air pollution forecast
tends to shift governmental responsibility for atmospheric quality from the
State to the sensirive body. The ability to be able to predict and classify the
occurrence of high or very high pollution events moves air government from
the realm of State bureaucracy and science to the level of individual air
conduct. To put it another way, if the government can warn citizens of the
likely crossing of atmospheric bandwidths of acceptability, it is as much the
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Table7.3  Airpollution bandings deployed by the UK for pollution forecast warnings

Band Description

Low (1-3) Minimal levels of air pollution that
are unlikely to be detected even by
those who are normally sensitive to

emissions

Moderate (4-6) Pollution levels may be noticed by
sensitive people, but unlikely to need
amelioration

High (7-9) Significant impact on sensitive people

who may be required to take amelio-
rative measures

Very high (10) Worsening effects of emissions on
sensitive people

Source: Defra, 2004: 4

responsibility of individual citizens to change their everyday atmospheric
conduct (perhaps by walking rather than taking the car; going to the park
for lunch instead of staying inside an air-conditioned office) in order to
militate against the risk, as it is the State’s to regulate air quality.

The third, and interrelated, point of interest associated with Table 7.3 is
the very idea of the sensitive body it establishes. Aside from its rather pejora-
tive undertones, the notion of the sensitive body again serves to shift atmos-
pheric government from the State to the atmospheric subject. To an extent
the assessment of likely effects of all forms of pollution is in part dependent
on the individual subjected to emissions. Aside from the assiduous, long-
term impacts of emissions on human health, it is clear that what counts as
air pollution will be different for the asthma sufferer compared to the person
with no respiratory health problems. In this context, it is necessary to pre-
warn atmospherically vulnerable groups of the dangers of future air pollu-
tion events. But notwithstanding this point, it is clear that the notion of the
sensitive body tends to relocate the source of the air pollution problem, and
its potential solution, from the publicly regulated atmosphere and onto the
respiratory-marginalised subject. In order to facilitate the shifting responsi-
bility for atmospheric government that is enabled by the pollution forecast,
the bandings revealed in Table 7.3 are published daily in national newspa-
pers, onTV weather sections, on broadcast teletext facilities, and on the World
Wide Web. This form of care against, rather than for, the atmosphere can be
seen in a number of contexts ranging from the sensitive body of the asthma
suffer, to campaigns to promote personalised forms of protection against
the development of skin cancer. While these types of reflexive atmospheric
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risk management stem from the broad forms of government-sponsored
medical care associated with biopolitics, they tend to operate at a much
more personal scale of self-monitoring, calculation and decision making.

While the banding of air quality forecasts has proven relatively successful
at predicting and governing air pollution events that are associated with
winter and summer smogs, they have been less successful at foreseeing the
consequences of the serious pollution events associated with the long-range
transportation of emissions. A much-studied example of this occurred
between 24 March and 2 April 2007 (see Defra, 2008). During this period,
elevated levels of particulate pollution arrived in the UK, which was not
anticipated by the AEA’s team of air pollution forecasters. This pollution
event caused either high or very high levels of air pollution in places as far
apart as Manchester and Portsmouth, and Bristol and Glasgow (ibid.: 5).
Air mass trajectory analysis provided by the Meteorological Office revealed
that this pollution episode had emanated from agricultural fires in west
Russia and the Ukraine, which had mixed with sandstorm particulates from
north Africa and been brought to the UK by an easterly weather system
(@ibid.: 1). Although this pollution event was recorded by the British govern-
ment’s network of air monitoring stations, it was not forecast and no air
pollution warnings were issued. One of the main reasons that this event was
not forecast was that the AEA is dependent on NASA-supplied data on
large-scale pollution events emanating from outside the EU. In this instance
the NASA Natural Hazards website did not issue a warning, and when sat-
ellite images of the dust storm did appear it was felt that prevailing weather
conditions in the UK would prevent a major pollution episode (ibid.: 1).
This incident reveals the ever more complex spatial scales and technological
relays through which the prediction of air pollution in the UK is now oper-
ating. While at one level, this story exposes the new pan-territorial scales at
which British atmospheric government is active, it also indicates the dan-
gers associated with placing too much faith in the reliability of the elaborate
risk bureaucracies that are now emerging within modern State systems (see
Gandy, 1999).

Real-time air data and the online citizen

In addition to the impact of air pollution forecasting, the production of
publicly accessible real-time data on atmospheric emissions has also gener-
ated possibilities for new patterns of environmental decision making and
conduct. The growth of automated air monitoring in Britain during the
1980s and 1990s corresponded with key international directives (parti-
cularly the Aarhus Convention of 1998) concerning the accessibility of
government-produced atmospheric data.?> The twin forces of automation
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and data democracy consequently ushered in a new era of public access to
environmental knowledge in Britain. Suddenly, it was not just that environ-
mental knowledge was being produced in real time, but that the public had
a right to freely access the information that their taxes were ultimately
paying to produce. The fact that the expansion of real-time air sampling
during the 1990s corresponded with the rise of the World Wide Web also
provided a new, rapid delivery mechanism for environmental data entering
the public domain.While recent analysis suggests that forms of e-government
tend to have only a relatively minor impact on the connections between the
government and those who are being governed (The Economist, 2008), in
this section I want to briefly consider what the Web-supported system of air
knowledge could mean for atmospheric government and conduct in the
twenty-first century.

It is 9.20am as I sit writing this chapter in the relatively clean air of
Aberystwyth. I click on the Firefox icon at the base of my computer screen
and search for the UK Air Quality Archive.** 1 am immediately presented
with an interactive regional map of the UK. Highlighting the West Midlands
region I find a map of the automated air sampling sites in the area. I select
the automated sampler at Walsall/Willenhall (my home town) and ask to
receive the latest hourly air monitoring data. This particular monitoring sta-
tion is located on Johnson Road, about 700 metres from the ever-busy M6
motorway. Automated sampling has been conducted at this site on an
unending loop since midnight, 24 September 1997.?° In an instant I receive
an atmospheric data set that was taken at 8am that provides me with precise
information on the concentrations of various oxides of nitrogen in the air
enveloping my birthplace. Before I have chance to record the figures taken
at 8am they are replaced by those recorded for 9am, again instantly relayed
to my computer screen (see Table 7.4). But what does this ability to move
instantly in air space the 90 miles from Aberystwyth to Walsall to gain a real-
time insight into the constitution of the atmosphere mean in governmental
terms?

Table 7.4  Hourly averages air pollution data for Walsall (Willenhall), UK Air Quality

Archive

Pollutant Date Time Measurement Unit
NO 04/03/08 9am 10 pgm™
NO, 04/03/08 9am 34 pgm™
NO, as NO, 04/03/08 9am 50 pgm™

Note: This table has been adapted from http://www.airquality.co.uk/archive/
result.php?site_name=Walsall+Willenhall&f_site_id=WAL2&f_area=last
hour&Submit=Submit (accessed 4 March 2008)
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At one level the presence of open access, real-time air pollution data
suggests the possibility of the emergence of a new of type of digital atmos-
pheric self. In his discussion of the constitution of digital beings and subjec-
tivities within the realms of cyberspace, Luke observes that digital subjects
have been a feature of disciplinary government for some time, taking the
form of statistical populations and persons that are constantly relayed
through the data banks of government departments and ministries (1995:
35).Yet the digital atmospheric selves that are latent in the UK Air Quality
Archive are a different type of being, not so much subjected to digital form,
but potentially liberated by it. This is a digital atmospheric self that is able
to overcome the frictions of atmospheric distance to compare the quality of
air in its neighbourhood with that of other areas of Britain, Europe and
perhaps even the wider world. It is possible to imagine this information
being utilised to make key lifestyle choices concerning where to live, which
school to send your children to, which park to walk in. In addition to pro-
viding atmospheric knowledge for lifestyle choices, it is also possible to
imagine the Air Quality Archive being used as a basis for the mobilisation of
new forms of air politics (see Chapter Nine). These air politics movements
could use government data as a legitimate basis to protest against the unjust
distribution of atmospheric pollution in certain neighbourhoods, or deploy
the Air Quality Archive as a way of monitoring the impacts of new road,
airport or factory developments. As a site for potential political action, the
Air Quality Archive can serve to mobilise communities as agents of local
atmospheric government themselves, using the tools of the State to monitor
regular polluters, and also to ensure that the government is meeting its own
commitment to air quality in different local areas. To these ends the atmos-
pherically governed become the putative governors of State bureaucracies.

On this particular day, my own excursion into digital atmospheric sur-
veillance does not prompt me to thrust myself into a struggle for air justice
in my home town: the levels of nitrous oxides are deemed as low when
I cross-reference them against the government’s air pollution banding
system. But I think care needs to be taken before we go too far into a cele-
bration of the types of liberated and empowered atmospheric citizen that
appears to be promised by these new digital developments. At a very simple
level, our celebration should be curtailed through recognition of the geo-
graphical limitations of the automated network that supports the Air Quality
Archive. Not only do automated sites not cover all areas, but not all sites
measure the same range of pollutants. In classical Foucualdian terms, this
is a network of surveillance that has been established to ensure atmospheric
security, not the free availability of geographically complete atmospheric
data (for more on the relationship between air pollution monitoring and
community politics see Chapter Nine). In this context it is possible to see the
Air Quality Archive as producing two types of atmospheric citizen: the digital,
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real-time citizen, who is plugged into subtle changes in the atmosphere; and
the analogue citizen having to track down out-of-date data on local air qual-
ity in government reports. But, at another, perhaps more conceptual level,
it is also important to critically question the types of atmospheric freedom
and empowerment that can so easily be associated with phenomena such as
the Air Quality Archive. Drawing on the work of both Foucault and Deleuze,
Nikolas Rose analyses the power relations that continue to structure con-
temporary notions of freedom (1999a: 233-73). According to Rose, the
notion and practices associated with freedom can in themselves reflect pow-
erful modulations of contemporary governmental power and control.
Consequently, whereas Foucault’s disciplinary society has a clear demarca-
tion between the government of conduct and spaces of discipline, Deleuze’s
vision of the sociery of control is based upon the control of conduct being
inculcated within the individual through the everyday spaces of learning
and training — the spaces in and through which we define our freedom
(ibid.: 233).While this vision of everyday self-conduct and training is clearly
evident in Foucault’s later work on the ancient history of self-care, it is sug-
gestive of new registers of power and government in the modern world. In
this context, could the atmospheric freedoms associated with the Air Quality
Archive actually be a suffocating form of atmospheric control within which
the impacts of the air on all aspects of our life are to be constantly assessed
and associated risks managed? If we accept this new interpretation of the
atmospheric self, it is not just the position of the citizen that gets recast.
Now government is less about the care of each and all in the atmosphere,
and more about providing the routine air data, and calculating the tolerable
bandwidths of existence, within which self-government is to be conducted.

Conclusions

Andrew Barry has argued that a technological society is a society that takes
technological change as a prompt for new forms of political intervention
(2001: 2). In this chapter I have sought to reveal how the rise of new auto-
mated and digital technologies for air pollution monitoring have altered the
reasons for and mechanisms of air government in Britain. It is important to
note that Barry does not deploy the notion of a technological society to
denote a point of technologically enthused political change. As we have seen
throughout this book, technologies — ranging from the Winkler tube to the
jet dust counter; the standard deposit gauge to the smoke diagram — have all
influenced the nature of air pollution government with science in Britain. In
this context, this chapter does not seek to claim that the birth of digital
automation facilitated a new prominence of the technological within air
governance. Rather we have seen how these new atmospheric technologies
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have made it possible to govern the atmosphere and socio-atmospheric
relations in new and dynamic ways.

We have also seen how the environmental revolution in British govern-
ment ultimately resulted in the proliferation of automated digital sampling
in the 1980s and 1990s. This system not only provided more atmospheric
data, it also produced it in a form that could be easily utilised within
computer-based systems of atmospheric simulation. The power of atmos-
pheric simulation to model and predict the spatial distribution of air pollu-
tion means that the British State is increasingly governing the air through
the construction of hyper-real, or telemetric, territorialities that combine
measured and surrogate atmospheric statistics. In addition to facilitating
the rise of simulated atmospheric governmentalities, this chapter has also
revealed the potential impacts that real-time, online sources of air pollution
data could have on the reconstitution of atmospheric self~-conduct. At one
level, the production of real-time air knowledge is enabling the creation of
ever-more elaborate systems of pollution forecast that can be used to insu-
late sensitive bodies from the worst effects of severe pollution events. At
another level, the ready availability of government-approved atmospheric
data is enabling the emergence of atmospherically empowered citizens with
the ability to use atmospheric knowledge as a basis for an expanded series
of personal decisions. Within all of these processes of governmental change
it is important to reconsider the role of the technological within new forms
of political intervention. This chapter has clearly shown that atmospheric
technologies are not simply inert tools, deployed to serve the preconceived
strategies associated with changing forms of governmental reasons (see also
Chapter Four). Automated samplers, computer processing units and the
internet have all come together to actively reshape the nature and reasons
for atmospheric government in the UK. Yet these technologies have required
favourable socio-political circumstances to be deployed in governmental
circles. So, from the publication of the Limits to Growth Report in 1972, and
the London smog of 1991, to the passing of the Aarhus Convention in
1998, novel technologies have not simply recast atmospheric government,
but are themselves legitimated and animated by political circumstance.
Consequently, and as the final section of this chapter stressed, while it is
easy to celebrate the liberating potential of automated and digital technolo-
gies of British air government, the impact of new technologies is always
contingent upon circumstance, and in need of careful examination. It is for
this reason that axiomatic recourse to either technophobia or technojoy
needs to give way to careful analyses of both the governmental reasons for
deploying technologies and the governmental affects that technologies
produce.



Chapter Eight

Environmental Governmentalities
and the Ecological Coding of the British
Atmosphere

Introduction: Ecology in an Age of Governmental Revolution

If you happen to be travelling south on the A453 between Nottingham and
East Midlands Airport and take a brief detour to the village of Sutton
Bonnington you will come across two rather peculiar looking fields. While
the arable crops being grown in these fields (perhaps at the time sugar
beet, wheat or oats) may be in perfect keeping with the agricultural land-
scape of the English East Midlands, it is what is located within the two
fields that will undoubtedly appear most incongruous. At the heart of the
crops and where the two fields intersect is a Portakabin positioned next to
a 3-metre-high instrument mast with a bewildering array of clamps, tubes
and devices attached to and surrounding it. This complex instrumental
armature of gas analysers, spinning wind-measurement devices, radiation
detectors and thermometers provides one of a series of field sites in which
university scientists, working as part of the Cenzre for Ecology and Hydrology,
have been developing new systems of atmospheric monitoring and scien-
tific analysis in the UK. The Centre for Ecology and Hydrology (CEH) is
a collaborative research centre, supported by the government’s Natural
Environmental Research Council (NERC), which brings together scien-
tists from different universities in order to construct large-scale studies of
various forms of environmental change. As its name suggests, the CEH is
emblematic of a new relationship between atmospheric science and govern-
ment in Britain: a relationship that is grounded upon the principles and
allied analytical techniques of ecology. This chapter explores the extent to
which the ecological sciences being practised on a day-to-day basis in
fields like those found in Sutton Bonnington, embody the foundation of a
new regime and associated rationality of atmospheric governmentality in
Britain.
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Donald Worster famously observed that ecology is a ‘peculiar field’ of
scientific and para-scientific study (1994: ix). Indeed, the various forms and
varied histories of ecology make analysis of its role within the formation of
new frameworks of atmospheric intelligibility in Britain problematic.
Although identifying the arrival of the term ecology in 1866, Worster asserts
that the idea of ecology can actually be traced through a range of early modern
philosophical and scientific traditions that he refers to as the ‘penumbra of
ecological thought’ (ibid.: x—xi). Given the broad sweep of thought that
has become bound up with purportedly ecological ways of perceiving the
environment, providing a succinct and adequate definition is difficult.
Deliberately keeping delimitations of ecology broad at the moment, it is
useful to approach it as a scientific and intellectual tendency that,

[e]merged as a more comprehensive way of looking at the Earth’s fabric of
life: a point of view that sought to describe all of the living organisms of the
Earth as an interacting whole, often referred to as the ‘economy of nature’
(ibid.: x).

Although it is tempting to assume that such a holistic environmental
science would be connected to the emergence of a more ecologically caring
set of governmental structures and practices, Worster asserts that the rise of
the science of ecology within modern State apparatus is actually connected
to a much more pernicious set of activities. According to Worster the age of
ecology in government started in the 1950s when, in the wake of the
Manhattan Project, a series of States started to commission ecological
research into the environmental impacts of nuclear fallout and the move-
ment of radioactive material through the various webs of nature (ibid.:
342-6, for a broader discussion of the relationship between ecological
thought and military science see Seager,! 1993).The ecological study of the
effects of nuclear fallout in countries like the USA and Britain in the 1950s
had, of course, direct links with emerging forms of atmospheric govern-
ment. The study of the air-borne spread of Strontium-90, for example (pro-
duced by atmospheric nuclear tests), became an important part of the air
monitoring apparatus of Britain and the USA in the 1950s and 1960s.

If Worster is correct, then it appears that the emergence of ecological
science within, at least Western, governmental apparatus significantly pre-
dates the ported environmental revolution in British government of the late
1960s and early 1970s discussed in the previous chapter. While the pres-
ence of government-sponsored ecological science may have existed in
Britain during the 1950s, its does seem that key scientific and political
events during the 1960s had a significant impact on the links between gov-
ernment and ecology in Britain. At one level it is clear that the significant
rise of green political groups and grassroots environmental movements
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during the second half of the 1960s placed renewed political pressure on the
State to rethink the ways it monitored the environment. But more specifi-
cally in relation to ecology, it appears that it was the systems of knowledge
production upon which these environmental groups were based that would
have the most lasting impact on the environmental knowledge-gathering
apparatus of the British government. While governmental ecology may have
been a product of the nuclear age, the government was presented with a
new breed of ecological science during the mid to late 1960s. This was a
strain of ecology that was grounded in the work of civic sciences such as
Rachel Carson, and which did not use ecology as a framework to expose the
unusual effects of the alien technologies of nuclear technology, but instead
the insidious effects of the chemical byproducts that had become an accepted
aspect of industrial society (see Carson, 2000). It is in this context that the
work of ecological scientists working beyond the institutional remit of States
appeared to simultaneously alert governments to the environmental crises
of industrial society and to provide the scientific paradigm within which it
could be studied and addressed. This chapter asserts that if the environ-
mental revolution in British atmospheric government embodies more than
just a superficial set of institutional reformulations and ideologically
pronouncements, it is a revolution that must have evidence of ecological
practices and rationalities at its heart.

Focusing on the case of British air pollution science and government, this
chapter explores the extent to which it is possible to discern the emergence
of a new ecological rationality in Britain. In keeping with the broader ethos
of the book, however, analysis presented here seeks to avoid reading off a
new ecological governmentality merely from institutional shifts in the form
of government, and instead focuses on the sciences that fuse government
and knowledge production as the basis for interpreting changes in govern-
mental reason. In focusing on this scientific nexus, this chapter considers
the extent to which ecologically inspired changes in the practices of govern-
mental knowledge production either reflect or facilitate changes in the rea-
sons for air pollution government. In this context, it is as much an analysis
of whether it is possible to discern the operation of an ecological govern-
mentality in British air pollution policy as it is about correlating contempo-
rary writings of green governmentality with a British case study.

The chapter begins by outlining the interrelated concepts of environmen-
tal governmentality and ecopolitics. The notions of environmental govern-
mentality and ecopolitics (or ecopower) have emerged from a body of work
that has sought to apply Foucauldian theories of power and government to
various environmental questions (see Rutherford, 1999). Such concepts
provide frameworks to explore and analyse the changing environmental
parameters of atmospheric governmentality in Britain. Analysis then moves
on to consider the institutional contexts within which it is claimed a new
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ecologically imbued rationality of government action towards the atmosphere
has emerged. As with the previous chapter, this section will consider the
impacts of the CUEP, DoE and RCEDP, but it focuses much more on the
impacts of these institutional transitions on governmental conceptions of
the atmosphere as opposed to air monitoring technologies. The following
section considers the extent to which it is possible to discern a shift in
ecological rationality within British air government by exploring recent
changes in the focus and practice of government-sponsored air pollution
studies. Drawing on the example of new ecologically based programmes for
air pollution monitoring utilised by Defra, NERC and AEA Energy and
Environment, this section considers the extent to which these changing
practices of air surveillance constitute the basis for a revised rationality of
air government.

Ecopower and the Atmosphere as a Site
for Ecological Government

Much has already been written on the idea of ecology as a basis for new
forms of fin de siécle governmentalities (Agrawal, 2005; Darier, 1999;
Rutherford, 2007). At the heart of these analyses is the belief that the envi-
ronment constitutes a new arena of care and calculation within governmen-
tal activities, and that this nexus of care and calculation can be discerned in
a new era of environmental ministries and ecological specialists employed
by government. Yet despite the contemporary prescience of this intellectual
project it has been characterised by some confusion and intellectual impre-
cision. For example, we routinely find reference to notions of green govern-
mentality, environmental governmentality, ecological governmentality and
even the neologism environmentality being used interchangeably. Whether
these variously prefixed mentalities are supposed to refer to the same or dif-
ferent sets of governmental processes and rationalities is, however, unclear.
Interspersed within this new lexicon of government are the equally inter-
changeable notions of ecopower and ecopolitics. In part, I believe that the
confusion surrounding the attendant terms deployed within this nascent
school of Foucauldian enquiry has actively contributed to uncertainties
over the precise relationship between ecopower and biopower. Building on
some of the groundwork provided by Chapter Two, this section attempts to
clarify what the notion of ecological governmentality, as a distinctive
Foucauldian concept, may actually mean and how it relates to intercon-
nected sets of Foucauldian concepts.

Rather than focusing on its green, ecological or environmental prefix,
I believe that the key to beginning to unpack the notion of ecological
governmentality is to return to the complex definition of governmentality
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provided by Foucault (see Chapter Two). Although Foucault equates the
phrase governmentality with an actual expression of governmental form or,
‘the ensemble formed by institutions, procedures, analyses and reflections,
calculations, and tactics that allow the exercise of this very specific, albeit
very complex, power [...]> (2007 [2004]: 108), it is inappropriate to use this
paradigm of governmentality as a pre-given basis for exploring the regula-
tion of new governmental objects such as the environment. The reasons why
this strategy is inappropriate are threefold. First, Foucault explicitly states
that his excavation of governmentality was an attempt to uncover a system
of power and knowledge that has population as its target. Notwithstanding
this point, I do not want to suggest that it is necessary to conduct a new
history of government so we can understand the emergence of a mechanism
of power and knowledge that takes ecological processes as its target. After
all, it is clear that the same era of government that was able to envision a
construction of population as a horizon for government was part of the
same historical process that governmentalised the environment. Second, in
addition to stressing the notion of governmentality as a condition of politi-
cal existence, Foucault also emphasised to his audience that governmental-
ity is a part of a process and tendency within political history. As an ongoing
process and tendency it would seem important to recognise the constant
changes that are reshaping the governmental condition. My question would
thus be: what changes in liberal and neo-liberal government have occurred
since the emergence of biopolitics and what impacts have these changes had
on the emergence of the environment as a new horizon of governmental
concern? Thirdly, and most importantly, to use governmentality as a static
paradigm for comparative study of ecological government undermines the
whole ethos of Foucault’s governmental history. As was outlined in detail in
Chapter Two, Foucault’s 1978 (and 1979) lecture series were not primarily
concerned with delimiting the condition of liberal governmental power, but
in explicating a method for the study of government history (ibid.: 358).

If governmentality is interpreted as an historical method as much as a
political paradigm it is clear that it is not enough to simply assert that an
ecological governmentality emerges in Western States such as Britain during
the late 1960s and early 1970s. To do so would be to subscribe to what
Foucault describes as a discourse of history, rather than excavating a history
of discursive practices.? To put it another way, to take the fact that the envi-
ronment starts to be discussed in different ways in Britain in the late 1960s,
and begins to influence the institutional structures of government, as evi-
dence that a moment of transformation (or ‘revolution’) has arrived (before
which the environment is absence from State discourse and practices, and
after which it is a powerful force within government) is to short-circuit
Foucault’s own historical method. The notion of ecological governmentality
should thus not be used to organise histories of both the environment and
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government, but should instead act as a stimulus to the study of the historical
processes and mechanisms of power that generated a will to ecological know-
ledge. By studying the history of the government of the atmosphere as a
socio-environmental system, this volume has already provided a history of
the practices of science and government that informed the revolution in air
pollution government in Britain. In developing this history it has been pos-
sible to see that the governmentalisation of the environment — understood as
the subjugation of environmental systems to rigorous scientific codification
and classification —has a long history in Britain. The question which remains
to be explored is whether, and if so why, has there been a steady ecologisa-
tion of governmental reason in Britain over the last 40 years?

Having established how the notion of ecological governmentality is
approached in this chapter, it is now important to be clear about how the
allied concept of ecopolitics is interpreted. While it is tempting to suggest
that ecopolitics is to ecological governmentality what biopolitics is to gov-
ernmentality — namely the political mechanisms and diffuse networks of
power through which particular forms of governmental reason are expressed
and realised (see Huxley, 2006) — this characterisation would represent a
gross simplification. It has already been argued by numerous scholars that
rather than superseding biopolitics, ecopolitics should be understood as a
deeply interconnected corollary to its historical predecessor (Rutherford,
1999). It is in this context that Darier observes that,

Current environmental concerns could be seen as an extension of ‘biopoli-
tics’, broadened to all life forms and called ‘ecopolitics’. On this scenario, the
normalizing strategy of ecopolitics is the most recent attempt to extend con-
trol (‘management’) to the entire planet (Darier, 1999: 23).

Reflecting on the related work of Rutherford, Darier goes on to suggest that
such governmentalities involve,

Building on the Foucauldian concept of ‘biopolitics’, but pushing beyond its
central concern with human life [...] the current interest in ecology can be
characterized as an ‘ecological governmentality’ in which all life forms become
objects of scientific enquiry, a series of state calculations based on ‘security’
and on the disciplining/normalization of the population (ibid.: 28).

Three important points for discussion arise from Darier’s characterisa-
tion of ecopolitics. First, is the notion that ecopolitics builds on the
Foucauldian concept of biopolitics. This conceptual building process
involves utilising Foucauldian theories of power (relating to the scientific
production of knowledge, diffuse networks of control and systems of self-
conduct), but applying such ideas to issues of environmental as well as bio-
logical management (see, Rutherford, 2007: 297).The second, and arguably
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most problematic (see below), implication of Darier’s reflections is that eco-
power tends to operate at new, increasingly global scales. Third, and inter-
related to questions of scale, Darier suggests that ecopower involves the
pushing beyond, or extension of, biopolitical knowledge-gathering and gov-
ernmental apparatus.

The idea that ecopolitics involves an extension of biopolitics — or govern-
ment pushing beyond the spaces of existence associated only with human
life — requires further critical reflection. The connection between ecopolitics
and an extended life politics is important because it provides the foundation
for ecological governmentality as a concept. But what does this politics of
extension actually entail? First, although there is an obvious temptation to
perceive of ecopolitics as a form of spatially extended — or upscaled — bio-
politics, it would be inaccurate to assume that ecopolitics necessarily oper-
ates at a higher spatial scale to biopolitical strategies. The rescaling of
governmental concerns to supranational levels is not a unique feature of
ecological governmentalities. Despite its strong association with the man-
agement of national populations, for example, is it not also possible to per-
ceive of elements of biopolitics operating at more global scales in relation to
eugenics, the work of the World Health Organization, and even the con-
temporary struggle against HIV-AIDS? What differentiates ecopolitics and
biopolitics is thus not the scales at which they operate, but the scope of the
environmental considerations they embrace. In this context, it is equally
valid to explore the differences between bio- and ecopolitics at micro-scales.
It is for example possible to imagine both bio- and ecopolitical concerns
operating at the micro-biological level in relation to the production of
genetically modified (GM) crops and plants: with biopolitical rationalities
focusing on the human health impacts of GM food and ecopolitical men-
talities considering the impact of GM monocultures on the long-term diver-
sity and sustainability of entire ecosystems (note that this concern with
ecosystems does not involve the abandonment of the biopolitical, but the
recalibration of human environments in relation to the needs of broader
environmental systems). The governmentalities associated with notions of
ecopolitics are thus always about a recalibrated, and ecologically complex,
reason for government, and never purely about an extended spatial remit of
governmental power.

In discussions of ecopolitics it is important to consider the practical
impact that such reasons for government have had on the way governmental
knowledge about the environment is gathered. In his analysis of the rela-
tionships between bio- and ecopolitics, Rutherford (1999) recognises that
the environmental revolutions that swept through governments such as
Britain’s in the early 1970s, were not the first appearance of environmental
discourses in governmental strategy. According to Rutherford, the rise of
modern biology in the eighteenth and nineteenth centuries saw increasing
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recognition given to the fact that ‘[o]rganisms are functionally linked to
their external surroundings’ so as to ‘exchange resources with their environ-
ment’ (ibid.: 40). Rutherford also describes how concerns over available
environmental resources expressed during the nineteenth century embod-
ied a much earlier environmental revolution in European governments
(ibid.: 51-60). What differentiates these environmental thought-waves from
those that emerged in the twentieth century was that they were connected
(often through Malthusian ideologies) directly to questions of the fecundity
of national population. The notion of environmental resource, for example,
was essentially a product of biopolitical calculation. The emergence of ques-
tions of environmental resource availability within rapidly industrialising
States led to the formation of new governmental modes of environmental
calculation which were connected to the sciences of geology, pedology and
mineralogy. It is precisely for these reasons that I choose to use the term
ecological governmentality as opposed to environmentality. If concern with
the environment is not a new reason for government then any claim to
revolution in governmental rationality in Britain during the late 1960s must
be marked by the growing influences of the sciences of ecology. While these
new frameworks of scientific intelligibility targeted ever more diverse aspects
of the natural environment, they were characterised primarily by a new
rationality of how the environment was to be studied, assessed and gov-
erned. Rutherford goes on to claim that scientific ecology offers the inzel-
lectual machinery required for modern environmental governmentalities to
exist (ibid.: 37). As a holistic science dedicated to the study of the complex
interactions and symbioses of biological and environmental systems, if there
is a new environmental governmentality associated with the British atmos-
phere then ecology appears to offer the most likely context for a revised
epistemic system of air study.

In the remainder of this chapter I want to explore the idea of ecological
governmentality in Britain by tracing the new types of scientific practices
and knowledge-gathering apparatus upon which it may be based. Timothy
Luke provides an indication of the types of knowledge that are symptomatic
of an ecological governmentality when he describes contemporary attempts
by State administrations to eco-code the knowledges they routinely produce
(1999: 134). The idea of eco-knowledge, or ecologically coded knowledge,
provides a key organisational framework for the remainder of this chapter.
The idea of eco-knowledge is important for two reasons. First because it
places immediate emphasis on the role of ecological science in knowledge-
gathering regimes associated with ecopower and governmentality. Second,
in addition to denoting a new scientific structure within atmospheric gov-
ernment, the idea of the eco-coding of knowledge also suggests that air pol-
lution studies should be marked by new systems of atmospheric monitoring
that operate through a series of ecological filters and measurement grids.
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Holistic Sciences and Integrated Government: On the
Institutionalisation of Ecological Thought

The national scale of revolution

While this chapter deliberately seeks to avoid reading off changes in the
ecological governmentality of the British State from changes in its institu-
tional fabric, it is nevertheless important to consider whether the emergence
of new bureaucratic structures in government either reflected or facilitated
the emergence of a more ecologically coded governmental system. Chapter
Seven briefly discussed the formation of a new environmental armature
within the British State that centred in the Department of the Environment,
but also included the Central Unit on Environmental Pollution and the Royal
Commission on Environmental Pollution. It was the manifestation of such
novel environmental bureaucracies that provided the basis for the popular
description of an environmental revolution in British government. As we
have already established, however, if these structural changes in the form of
the State are synonymous with a revolution in environmental government —
as opposed simply to a more direct focus on an already existing set of socio-
environment concerns — it is to be expected that they will both reflect and
support an ecological gestalt.

The institutional realignment of government associated with the environ-
mental revolution was an initiative led by the Labour administration of
Harold Wilson. According to Owens and Rayner, at the centre of this revolu-
tion was a concern that the structure of government — particularly around
specialist departmental remits — made it difficult to govern the complexities
associated with interrelated environmental systems (1999: 7). While it is dif-
ficult, if not impossible, to determine whether this attempt to redesign govern-
ment was inspired by the sciences of ecology, which were being increasingly
popularised at the time, it is at least possible to trace the official justifications
that were made of these bureaucratic changes and to consider the relation-
ships between such justifications and ecological thought. The first significant
moment in the environmental revolution in British government came in
1969 with the establishment of the Central Unit on Environmental Pollution
(CUEP). The CUEP inherited diverse, and highly complex, environmental
pollution monitoring networks spanning aspects of fresh and marine water,
terrestrial ecosystems and air pollution. With many of these networks adopt-
ing different pollution measurement standards, and reporting to different
departmental committees and sub-committees, it is important to note that
one of the first tasks of the CUEP was to gain a clear picture of how environ-
mental monitoring in the UK actually worked. In the CUEP’s 1974 report,
The Monitoring of the Environment in the UK, the Unit stated,
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[...] although there are many monitoring programmes in existence, these have
been designed with little regard for how, taken together, they can be used to
provide a coherent picture of national trends. We are therefore proposing to
strengthen the machinery for coordinating the programmes in different sec-
tors to ensure that the data collected is in a compatible form [...] (Department
of the Environment, 1974: iii).

The evident desire of the CUEP to integrate monitoring systems that
generated separate pollution data streams for the atmosphere, hydrosphere
and biosphere could be interpreted as part of a gradual shift in the men-
talities of environmental government in Britain. As the fledgling British
environmental movement, supported by various branches of civic science,
began to show the interconnected ecologies of industrial pollution, it
became increasingly apparent that environmental government could not be
conducted on artificially isolated systems such as the atmosphere. To this
end, the review, and attempted integration, of environmental pollution
monitoring undertaken by the CUEP would appear to reflect, intentionally
or not, a fledgling ecological armature of the State. But while the CEUP
may represent, at an institutional level at least, the partial ecologisation of
British environmental monitoring systems (or the re-governmentalisation
of the environment), it remains doubtful that it constituted a new reason for
environmental government (the ecologisation of government). Returning to
the relation between ecopower, biopower and the sciences of ecological gov-
ernment outlined above, it appears that the CUEP’s desire for a more inte-
grated monitoring system was still rooted in a strong biopolitical rationale.
Accordingly, in 1974 the CUEP stated,

[t]he direct effects of pollution on human health, although important, are not
the only things with which we must be concerned. Man is sustained by other
species in his environment — by crop plants, domestic animals and fish, by a
myriad of species often small and inconspicuous, that renew the oxygen in air
and water, break down dead matter, recycle essential elements and are at the
base of the food chains leading to ourselves and our livestock. If there is sig-
nificant ecological disruption on a wide enough scale through pollution, man
himself cannot escape hazard (Department of the Environment, 1974: 6).

Within the masculine appropriation of ‘his environment’ suggested within
this passage, we see that the initial emergence of a purportedly ecological
rationality of government in Britain was not about the abandoning of bio-
politics in favour of an extended ecological realm of moral concern. At least
initially, it appears that the rise of environmental governmentality in Britain
was based upon an enlarged field of biopolitical calculation within which
the government of the human environment was extended from the immedi-
ate health effects of pollution to embrace the broader network of ecological
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processes that make human life on this planet possible. To this end the
beginning of Britain’s environmental revolution appears not to have been
predicated upon a new ecological reason for government, but the co-joining
of an ecological sensibility with a biopolitical governmentality.

In 1970, the year after the formation of the CUEP, we find another water-
shed in the history of environmental government in Britain: the establish-
ment of the Department of the Environment (DoE). The DoE was not only
the first fully fledged ministry dedicated to environmental issues in Britain,
but also in the world. Yet even in this, apparently defining, moment of envi-
ronmental government, it is possible to discern a disjuncture between the
changing institutional form of government and the prevailing reasons for
governmental action. The DoE was formed by the incoming Conservative
administration of Edward Heath and at a superficial level, at least, appeared
to signal the ecologisation of government commenced by the previous
Labour administration. The DoE brought together the environmental remits
of 10 existing departments in order to provide a more coherent institutional
context for environmental policy development and delivery. According to
McCormick (1991), however, the formation of the DoE reflected the Heath
administration’s desire to consolidate central governmental control over
myriad agencies, through the formation of super-ministries, more than any
real commitment to a new era of ecological government. McCormick
reflects, ‘Despite the name, the creation of the DoE was more a reorganisa-
tion of government machinery than the creation of a new department with
new powers. Many key environmental concerns were left with other depart-
ments’ (ibid.: 16). Furthermore, Jordan (2000) points out that although the
principle of an extended ecological sphere of government was seen by many
as the rational basis for this new department, many subsequent Ministers of
the Environment tended to focus much more on the connections between
health and the human environment to the detriment of a more holistic gov-
ernmental outlook. It is interesting to note that throughout the history of
the DoE this basic tension has continued as it has developed a bifurcated
focus on urban and regional policy on the one hand and ecological con-
cerns on the other. It appears that the clarity of ecological thinking, which
a more holistic form of environmental government was initially intended to
provide, has been subsumed within the opacity that comes from a messy
and confusing ministerial portfolio.

Perhaps the clearest sign of the emergence of a new ecological rationality
in British government can be discerned within the third key institution
associated with this revolution, the Royal Commission on Environmental
Pollution (RCEP). As outlined in the previous chapter, the RCEP’s role is,
“To advise on matters, both national and international, concerning the pol-
lution of the environment [...]°.> Although, as we have established previ-
ously, the international scope of the RCEP’s understanding of the
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environment should not necessarily be associated with a clear change of
governmental rationality, it does appear to belie a certain degree of commit-
ment to a more integrated and holistic way of understanding the operation
of environmental systems that we could reasonably associate with ecological
science. The RCEP’s commitment to ecologically based interpretations of
environmental destruction is, in part, supported by the definition of pollu-
tion it employed from an early stage. The RCEP sought to position its
understanding of environmental pollution in relatively broad ecological
terms stating,

The Commission has interpreted ‘pollution’ broadly as covering any intro-
duction by man into the environment of substances or energy liable to cause
hazards to human health, harm to living resources and ecological systems,
damage to structures or amenity, or interference with legitimate uses of the
environment.*

Through its various reports the RCEP has used this definition of pollution to
conduct research on various aspects of the human and non-human envi-
ronment. While the RCEP occupies something of an ambiguous position on
the fringes of government, the research of Owens and Rayner has revealed
that the Commission has been responsible for developing a distinctively
eco-modernist mindset within British government towards environmental
policy and pollution control (1999, 11-13). While at one level this eco-
modernist mindset asserts the economic value of astute environmental
policy, it also suggests a much more holistic view of the governance of envi-
ronmental systems.’ This sense of holistic policy thinking is typically associ-
ated with the active governmental encouragement of industrial polluters to
think through the diverse ecological vectors and socio-environmental feed-
back loops which ultimately mean that supposedly uncosted pollution car-
ries heavy financial burdens for polluters — costs which are often carried
into the future.

The institutional reformulation of environmental government in Britain
ultimately led to calls for the formation of more ecologically integrated
systems of air, marine and terrestrial pollution measurement and analysis.
In its 1974 report, for example, the CUEP recommended the formation of
anew environmental knowledge management system in Britain (Department
of the Environment, 1974). Partly modelled on the National Air Pollution
Survey, this new system was to be composed of a Nawonal Environmental
Focal Point (eventually named the National Data Network on Environmentally
Significant Chemicals); Data Management Groups for air, fresh water, marine
and land pollution; and Lead Laboratories to coordinate data collection in
different environmental sectors (ibid.). It was anticipated that the scientific
and administrative harmonisation of environmental data collection envisaged
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by the CUEP would enable Britain to fit more effectively into the new
supranational environmental monitoring networks of the 1970s (see below),
as well as develop a more ecologically integrated view of the interconnec-
tions between pollution in different forms of environmental systems.

Following on from the CUEP’s report, the RCEP’s Fifth Report (Air
Pollution Control: An Integrared Approach) specifically addressed the need for
greater integration and standardisation in the collection of atmospheric pol-
lution data (Royal Commission on Environmental Pollution, 1976). Closer
inspection of the 1976 report does not suggest that it is a piece of pure eco-
logical rationality. Strong emphasis is placed, for example, on the relation-
ship between atmospheric pollution and economic development, human
health and social amenity. Even the RCEP’s call for greater monitoring
integration appears to derive as much from a concern that the abatement of
air pollution could see contaminates displaced to other environmental sinks
as from a desire to develop an ecological account of the impacts of pollution
(Royal Commission on Environmental Pollution, 1976: 3). However, the
emphasis placed by the report on the impacts of air pollution on plant and
animal life, and the calls that it made for greater synthesis in environmental
knowledge production, mean that it did represent an important moment in
the history of atmospheric pollution government. It appears that in moving
beyond its remit on air pollution monitoring in 1976 the RCEP was begin-
ning to lay the political grounds for new types of environmental monitoring
science in government.

The recommendations of both the CUEP and RCEP on the need for
more integrated systems of inter-media pollution monitoring in Britain did
not call for a change in the sciences of pollution surveillance, but rather for
the restructuring of the institutional structures through which environmen-
tal knowledge was being produced, transferred and compared. Notwith-
standing this, I would assert that the evident desire for greater integration
within pollution monitoring networks in Britain did reflect perhaps the
most obvious indication of the rise of ecological rationalities within British
government at the time. It is important, however, to note that the key rec-
ommendations made by both the CUEP and the RCEP - particularly the
suggestion that the work of local authorities and Her Majesty’s Alkali and
Clean Air Inspectorate be amalgamated — were largely ignored by the British
State until 1987 when Her Majesty’s Inspectorate of Pollution was formed
(Owens & Raynor, 1999: 14). Even at this point, it appears that the integra-
tion of environmental monitoring science in Britain was largely driven by
the vision of a more efficient and cost-effective bureaucratic system (ibid.).
To this end, it appears important to interpret the environmental revolution
in British government to be at best a delayed revolution. This delayed revo-
lution may have been made possible, and even glimpsed at, within the sweep
of institutional changes that occurred in British environmental government
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in the early 1970s, but it does not appear to have been supported by a
significant change in either the institutional context or working practices of
pollution science for at least a decade.

Transnational science the international revolution

An analysis of the official discourses of the key institutions involved in the
purported environmental revolution in British government reveals at best
an uneven sense of change in the ecological rationalities of British govern-
ment during the late 1960s and 1970s. In order to appreciate fully the
impacts of ecological science and research on British atmospheric govern-
ment in the 1960s and 1970s, however, it is crucial to move beyond the
national institutions so far discussed. As Chapter Seven briefly outlined, by
the early 1970s Britain found itself within an emerging space of interna-
tional exchange and cooperation concerning atmospheric policy and air
government. While it is important to recognise the impact that key events
such as the United Nations Conference on the Human Environment and Britain’s
ascent to European Community membership had on atmospheric policy
(see Jordan, 2000), it is also crucial to consider the impacts that these new
international spaces of dialogue had on transnational scientific exchange.
There are essentially three key international contexts of atmospheric gov-
ernment and scientific exchange within which the British State started to
operate during the 1970s: the overarching global bureaucracy of the United
Nations Environment Programme (which emerged from the 1972 Stockholm
Conference) and the Organisation for Economic Coordination and
Development (OECD); the European Economic Community; and the
United Nations Economic Commission for Europe.

At a global scale the formation of the OEDC’s Environment Committee in
1970, and the United Nations Environment Programme (UNEP) in 1974,
led to calls for the establishment of a Global Environmental Monitoring
System and International Register of Potentially Toxic Chemicals IRPTC).
At a European level, 1972 saw the formation of the European Community
Environment Programme (ECEP), and the establishment of the European
Chemical Data Information Network (ECDIN). The formation of the ECEP
would provide the context for the long-term rescaling and recalibration of
atmospheric monitoring science in the UK. In addition to informing the
geographical spread of new standard techniques of air surveillance, the
ECEDP also constituted a key sphere for the adoption and extension of eco-
logical techniques.

Operating at a scale between the European Community and more global
collaborations, the United Nations Economic Commission for Europe
(UNECE) also provided a crucial institutional context for the recalibration



194 STATE, SCIENCE AND THE SKIES

of British air monitoring. The UNECE was established in 1947 and is
constituted by 56 Member States from the contemporary European Union,
North America and Eastern Europe (United Nations Economic Commission
for Europe, 2008).¢ While initially focusing on issues of economic coopera-
tion and development, during the 1970s the UNECE started to instigated
new forms of scientific and governmental collaboration concerning envi-
ronmental security and pollution control. Crucially, the UNECE’s evolving
environmental remit was influenced by the findings of newly emerging eco-
logical sciences in Europe. Of particular significance in this context were
scientific studies conducted during the 1960s which revealed that emissions
of sulphur produced within European industrial centres were travelling
through the atmosphere for hundreds of miles before they eventually con-
taminated the fragile ecologies of Scandinavian lakes (ibid.). Concerns over
the impacts and regulation of transnational air pollution consequently
became a central concern at the 1975 Conference on Security and Cooperation
in Europe, which was convened in Helsinki. While this conference is often
discussed as a key moment of cold war cooperation and rapprochement,
environmental concerns and ecological principles were a prominent part of
the discussions. Section 5 of the Final Act of the Helsinki Conference —
specifically covering environmental issues — emphasised the importance of
developing interdisciplinary approaches to the study of environmental pol-
lution; the production of internationally comparable data on pollution; and
the importance of preserving key ecosystems and biospheres (United
Nations Economic Commission for Europe, 1975: 29). While both the
interdisciplinary ethos and data-sharing capacities of the Helsinki Agreement
clearly reflect the impacts of ecological thought on international discussion
of pollution abatement, the emphasis that the meeting placed on the notion
of the biosphere is also instructive. This clearly reflects the influence of
Soviet ecological science on discussions concerning pan-European pollu-
tion. In many ways the biosphere constituted the Soviet scientific equivalent
of the ecosystem concept in the West, and while still framed within the holis-
tic sciences of ecology, it placed particular attention on the role of geology
within the long-term constitution of life and environmental sustainability.”
What is most significant about the presence of the biosphere concept at
the Helsinki conference, however, is that it reveals the crucial role of inter-
national organisations such as the UNECE in the cross-fertilisation and
promotion of different ecological techniques and frameworks during the
1970s.

Perhaps the clearest example of the relationship between the UNECE,
atmospheric government and ecological science can be discerned in the
1979 Geneva Convention on Long-Range Transboundary Air Pollution
(LRTAP). LRTAP sought to construct a pan-European/Atlantic frame-
work for monitoring and regulating transboundary pollution. The 1979
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Convention built on the agreements forged in Helsinki, but resulted in
ecological considerations becoming more central to systems of atmospheric
science and government. The ecological dynamics of the 1979 Convention,
and its subsequent Working Groups, can be discerned in two main ways.
First, it stressed the importance of understanding the role of ecosystems as
receptors of air pollution, and of analysing the direct ecological impacts of
such pollution. Second, it stressed the value of measuring air pollution
alongside pertinent meteorological, physico-chemical and biological data,
so that a more complex picture of the variable impacts of atmospheric
pollution could be developed.

Given that Britain was a member of the European Community, and sig-
natory at the 1972 and 1975 UN Conferences and the 1979 LRTAP, its
national air pollution science was critically shaped by such international
initiatives. At the simplest of levels, the impact of such frameworks on British
air pollution science can be discerned in the renewed efforts that were made
to synchronise British atmospheric data with international monitoring
regimes and to mimic the integrated systems of air monitoring they were
promoting. It is important to acknowledge though that such changes in the
ecological fabric of British air government were only continuations of the
systems of institutional restructuring (around the CUEP, DoE and RCEP)
that were already under way in the UK. As we will see in the following sec-
tion, however, it was Britain’s integration within new, international systems
of scientific exchange and cooperation that would ultimately lead to some
of the most profound transformations in the governmental sciences of air
pollution.

Ecological Science and the Changing Techniques
of Atmospheric Government in the UK

There are two main reasons for doubting the existence of an ecological
revolution in the rationalities of air government in Britain during the 1970s.
First, it is far from clear that the institutional changes in the apparatus of
environmental government were under-girded by anything but a notional
reference to ecological science. Second, the more ecologically imbued ethos
of European scientific cooperation evident in the mid-1970s took a signifi-
cant amount of time to filter into the working procedures of national scien-
tific practice. As with the emergence of automated and digital air monitoring
charted in the previous chapter, we have to wait until the mid-1980s before
it is possible to detect a real shift in the techniques deployed by government
towards air pollution science. In this section I claim that the rise of tech-
niques of ecological science can be discerned in British air government in
three ways: (i) in relation to the use of new, environmental locations as the
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basis for air pollution monitoring; (ii) in relation to the assessment of the
atmospheric thresholds at which certain ecosystem types start to suffer and
collapse; and (iii) in relation to the greater methodological sensitivity shown
to the influence of various ecological factors on the socio-environmental
impact of atmospheric emissions. The remainder of this section explores
each of these traces of ecological science in turn.

Relocating air surveillance: ecology, ersatz and a new
monitoring environment

The history of British atmospheric government traced in this volume has
been characterised by two dominant trends. First, there has been a geo-
graphical focus on the scientific assessment of the quality of metropolitan
air. From the earliest times of smoke inspectors in Victorian Britain, it was
cities that occupied the spatial hub of governmental concern with the qual-
ity of the air. As both the main sources of industrial air pollution and home
to the populations to which governmental care was being extended, it was
inevitable that cities should be at the geographical centre of air pollution
government with science. Second, there has been an inexorable movement
of air pollution sciences from intermittent inspection to ever more elaborate
instrument-based surveys of the atmosphere. Since the first concerns with
the corporeal limitation of smoke observers were recognised, and the tire-
less work of the CIAP commenced, there has been a commensurate desire
to relocate the monitoring of air pollution around approved technological
devices. While offering a purportedly more objective location for the science
of air pollution monitoring to operate, however, the monitoring device
(whatever it may be) ultimately served to strip the air sample from its eco-
logical reference points — simplifying the air for governmental calculation.
Since the mid-1980s it has been possible to detect a shift in the geographi-
cal and technological location of air pollution monitoring science. The first
shift has been spatial, as air pollution monitoring has moved beyond cities
to incorporate a range of peri-urban and rural locations like the field in
Sutton Bonnington described at the beginning of this chapter. The second
change has involved the increasing use of ecological ersatz as replacements
for the technological devices used for emission monitoring.

The UK’s Acid Deposition Monitoring Network (ADMN) provides one of
the clearest examples of the geographical relocation of government-
supported atmospheric pollution monitoring in the 1980s. The ADMN was
established in 1986 and is dedicated to monitoring the acid content of rain-
fall throughout the UK.® The ADMN emerged in direct relation to the
national demands placed on the UK in the wake of the UNECE Convention
on Long-Range Transboundary Pollution. At one level there appears to be
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nothing significantly new about this network: the British government has
long supported the monitoring of acid-producing air pollutants and associ-
ated rainwater analysis since the CIAP and the standard deposit gauge in
the 1920s. What marks the ADMN from the National Air Pollution Survey
(or its own predecessor, the Sulphur Dioxide Monitoring Network, SDMN),
is that it is not so much concerned with how much acid-forming pollutants
enter the atmosphere, but how these pollutants move through the ecologi-
cal vectors of the air and affect interconnected environmental systems.
Accordingly, the erstwhile Department for Environment, Transport and
Regions (DETR) stated that, “The deposition data from the network
[ADMN] provides the foundation to the DETR-funded research pro-
gramme that attempts to determine how acid rain is affecting sensitive eco-
systems in the United Kingdom (DETR, 2001: iii). Originally the ADMN
comprised 68 monitoring stations, but in 1989 this was reduced to 32 loca-
tions (ibid.: 3). In 1999, however, an additional seven locations were added
to the network in order to cover ecological areas that were deemed to be
particularly vulnerable to acid depositions (ibid.: 4). The location sites for
ADMN operations now include remote locations such as Bannisdale in the
Lake District, the Cow Green Reservoir in the Northern Pennines, the
Strathvaich Dam in the Scottish Highlands, and Llyn Llagi in Snowdonia.
The ADMN utilises a number of bulk rainwater sampling devices in
order to collect weekly, or fortnightly, atmospheric readings at its different
sites. Since its inception, the ADMN has gradually incorporated a range of
other monitoring devices for recording atmospheric concentrations of other
pollutants responsible for acid rain (including nitrous oxides, particulate
sulphates and sulphur dioxides, inorganic ammonium, and other acidic gas
and aerosol species) (ibid.: 4). Collectively, these various devices, located in
diffuse rural locations, provide something in the region of 10,000 sample
measurements of acidic atmospheric deposits in Britain every year.’
Looking geographically at the operation of this new monitoring science it
does appear to reflect what Luke (1999) would describe as an ecological
coding of atmospheric knowledge production in Britain. While the scientific
procedures of the network do not differ significantly from previous, biopo-
litically focused monitoring apparatuses, it is clear that the relocation of this
atmospheric science reveals a desire to understand what the impacts of air
pollution are on the non-human spaces of upland ecology and water sys-
tems. While it would be analytically crude, in the extreme, to suggest this
geographical relocation of science can be used as a definitive indicator of a
new ecological governmentality, it is clear that the types of knowledge that
the ADMN produces makes it possible to think of atmospheric government
in more ecologically conditioned terms. These ecological terms of reference
are not based upon a new level of awareness of the actual ecological damage
that species of acidic pollution are causing in different environmental
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settings (this is not, after all, analysed by the ADMN). Instead the ecological
rationalities that are supported by networks like the ADMN can be dis-
cerned in the institutions and groups that utilise these newly coded know-
ledge sets. In the case of the ADMN, the knowledge sets it has produced
were initially used in the expert deliberations conducted by the govern-
ment’s Review Group on Acid Rain (RGAR). More recently the ADMN has
fed its results into the integrated National Expert Group on Transboundary Air
Pollution (NEGTP) (ibid.: v). The ADMN also constitutes an important
territorial cog within the European Monitoring and Evaluation Programme.
The formation of governmental groups dedicated to the study and abate-
ment of the territorial spread of transboundary pollution such as acid rain
reflects the growing realisation that the atmosphere is both a context for
non-human life and a complex ecological vector for the spread of air pol-
lution into other terrestrial and hydrological systems. (An interesting qual-
ity of acid rain is that while the pollutants that lead to its formation derive
from centres of industrial activity, the way in which acid rain is formed and
transported in the atmosphere means that it often poses its greatest threats
in non-human environments.) The partial relocation of the sites of atmos-
pheric monitoring from metropolitan sites of air pollution production to
non-urban sites of deposition thus enables scientists to trace the flow of
effluvia though complex ecological systems. It is at the intersections of eco-
logical knowledge and governmental power like these that it is possible to
discern the rise of a new ecological governmentality within British air gov-
ernment. In this particular context, however, it is important to recognise
that ecopower is not just evident in governmental care for new ecological
spaces, but also in the clear recognition that governing the environment
requires a holistic ecological mindset and a knowledge-gathering apparatus
to match.

The geographical relocation processes encapsulated within the ADMN
are, however, only one of two relocation processes that appear to be con-
nected to the eco-coding of the apparatus of air knowledge production in
contemporary Britain. Increasingly, various forms of government-sponsored
air monitoring research are being relocated from the manufactured diffu-
sion tubes and bulk collectors of networks such as the ADMN, and onto
direct ecological indictors for the measurement of air pollution. While the
UK currently monitors air pollution through a series of biotic and ecologi-
cal ersatz, the National Moss Survey represents one of the most extensive
networks of biotic indictors, and provides an interesting insight into the
governmental rationalities and scientific techniques that surround these
surveillance practices. Mosses have been used for some time as reliable
biotic devices in and through which to measure the presence of metals in
the atmosphere. The first extensive use of mosses to measure trace metal
pollution was conducted in Nordic states during 1980 (Ashmore ez al.,
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2002). During the 1990s a European network of moss monitoring emerged
to which Britain contributed data in both 1990 and 1995. Rhiiling and
Tyler were the first to develop the scientific technique of using moss species
as collection devices for deposited trace metals in the 1960s (see Rhiiling &
Tyler, 1968). They were concerned with developing an ecologically based
approach to the measurement of deposited lead. There are very specific
physiological reasons why mosses are well suited to pollution monitoring
work. First, mosses tend to extract most of the nutrients they require for
survival from deposited and absorbed atmospheric sources (Ashmore ez al.,
2002). In addition, the particular physiological form of moss cuticles and
roots enables them to maximise the intake of atmospheric compounds while
minimising the amount of absorbed terrestrial sources (ibid.: 6). These
characteristics, combined with their wide geographical spread, make mosses
ideal biotic tools for atmospheric sampling.

In this section I focus upon a national survey of mosses that was con-
ducted in Britain during the summer of 2000 by a group of university-
based scientists working on behalf of the British government. The British
Moss Survey of 2000 involved 210 sampling locations that were spread
throughout Britain and focused on four main moss species: Pleurozium
schreberi, Hylocomium splendens, Hypnum cupressiforme and Rhytidiadelphus
squarrosus.'® The moss survey was governed by very strict protocols of analy-
sts that involved the collection of one litre of moss, and its treatment, under
heat, with ionised water and nitric acid. Once treated the moss samples
were analysed for traces of calcium, potassium, magnesium and sodium
using plasma atomic emissions spectrometry, and arsenic, cadmium, chro-
mium, copper, nickel, lead, selenium, vanadium and zinc by plasma mass
spectrometry.'!

What is striking when looking closely at the operation of the 2000 Moss
Survey is that the use of moss as an analytical indicator of air pollution does
not in itself reflect an ecologically informed governmentality. In some ways
the use of moss in the monitoring of metal pollution can be interpreted as a
kind of biotic technology that directly replaces anthropogenic devices with-
out necessarily implying a shift in the governmental intent of science. The
point is that the presence of moss within the atmospheric knowledge-
gathering apparatus of the British State does not directly denote a new con-
cern with the ecological impacts of trace metal pollution. Indeed the
presence of moss as an ecological entity in governmental surveillance is far
from a clear indicator of ecological care in government: the selection of
moss species is, in part, based upon their relative resistance to the short-
term impacts of air pollution, while the disruption of moss habitats induced
by the collection of litres of moss from 185 sites is not typical of systems of
environmental conservation. As with the work of the ADMN, the connec-
tion between the National Moss Survey and an ecological governmentality
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stems not so much from the scientific techniques it involves, but from the
geographies of its operation. The locations used as collection sites in the
survey vary from urban parks and gardens, to cow pastures, and more
remote lochs and moor lands. The varied locations appear to indicate a clear
mixing of both biopolitical and ecological governmentalities within the pro-
gramme. In this context, it is clear that the presence of moss analysis in
urban locations reflects a desire to understand the relative concentration of
trace metals in areas of high population — a position from which it is possi-
ble to extrapolate various health implications. In a related sense, the use of
moss indicators in agricultural areas provides a framework against which to
understand how trace metals may affect crop yields or enter the human
food chain. It is thus, only when moss is located within remote ecological
systems — that are divorced from immediate concerns with human health
and food economies — that the survey appears to either reflect or facilitate
an ecological reason for government. The subtle mixing of biopolitics and
ecological governmentalities within the survey serves as an important
reminder of the need to remain aware of the constant overlap — and subse-
quent analytical slippage — that exists between these two regimes of atmos-
pheric government.

The age of ecological security: assessing
the environmental thresholds of the atmosphere

A second way in which it is possible to discern an ecological mentality
within contemporary British atmospheric government is in relation to
emerging systems of ecological security. As previously discussed in his anal-
ysis of the apparatus of security, Foucault claimed that modern governmen-
tal practices are characterised not by a desire to impose an idealistic blueprint
upon a nation, but by the continual calculation of bandwidths of the accept-
able (see Chapter Two) (2007 [2004]: 6). While Foucault largely charts the
establishment of the thresholds of government in relation to key biopolitical
considerations (including food supply, disease and sanitation), it would
seem reasonable to assume that if an ecological mentality of government
existed it would involve the establishment of bandwidths of ecological, as
well as social, acceptability.

Perhaps the clearest example of the governmental science of ecological
security can be discerned in the formation of a British system of critical
load analysis. A critical load is defined as, ‘[a] quantitative estimate of an
exposure to one or more pollutants below which significant harmful effects
on specified sensitive elements of the environment do not occur to present
knowledge’ (Centre for Ecology and Hydrology, 2008). The practices of
critical load analysis and assessment originated within scientific studies
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of the processes of sulphur loading associated with acid rain (O’Riordan,
1999: 102). According to O’Riordan, the notion of a critical load has
important governmental implications because it, ‘presumes that the science
[of pollution accumulation and transmission] is sufficiently well known to
be used as a guide for policy’ (1999: 102). As an emerging assessment pro-
cedure, critical load analysis was a scientific product of the frameworks of
international cooperation and policy development that were established in
Europe in the wake of the 1975 Helsinki Conference for Security and Cooperation
in Europe, and in particular the monitoring programmes associated with the
LRTAP (see above). In essence critical load analysis provided the scientific
basis for assessing the impacts of such transnational policies.

The first connection between the LRTAP and critical load analysis was
established in 1980 with the formation in Europe of the Working Group on
Effects of the Convention on Long-Range Transboundary Air Pollution. This was
an important institution because it provided the context for the construc-
tion of new forms of social and ecological data sets concerning air pollution.
As its name suggests, the working group sought to support the LRTAP not
only by monitoring critical levels of atmospheric pollution, but also by col-
lating knowledge on the effect of air pollution on different geographical
locations and environments. The coordination of scientific studies into crit-
ical loads of air pollution in Europe was formalised in 1988 when the
European Working Group on Effects formed the Task Force of Mapping, which
was eventually renamed, rather cumbersomely, the Inzernational Cooperative
Programme on Modelling and Mapping of Critical Loads and Levels of Air
Pollution Effects, Risks and Trends. More recently, the idea of critical loads has
become the basis for the formation of new atmospheric protocols operating
under the expanding remit of the LRTAP. In 1999, for example, the UNECE
supported the formation of the Gothenburg Protocol (to abate acidifica-
tion, eutrophication and ground level ozone), which sets emissions ceilings
for air pollution.'? While these emissions ceilings in part pertain to health
considerations, they have also been designed to recognise the effects of air
pollution on different environmental systems. In essence the Gothenburg
Protocol is an international political framework for atmospheric pollution
abatement that seeks, for the first time, to regulate pollution not only on the
basis of its concentrations in the atmosphere, but also in terms of its poten-
tial socio-ecological impacts.

Although the science of critical load analysis is a product of a European-
wide policy collaboration it has gradually assumed a prominent position
within British systems of atmospheric government. The UK National Focal
Centre for Critical Loads Modelling and Mapping (UKNFC) has scientific
responsibility for the formation, mapping and monitoring of critical loads
for atmospheric pollution. The UKNFC is based at the Centre for Ecology
and Hydrology’s offices at Monks Wood in Cambridgeshire and is funded
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Table8.1  Ecosystems for which critical load data are cur-
rently calculated

Ecosystem types

Coniferous forest
Deciduous forest
Mixed forest
Unspecified forest
Mediterranean forest
Acid grassland
Agricultural grassland
Alpine grassland
Calcareous grassland
Natural grassland
Grassland/reed/marsh
Heath

Heathland

Moors and heathland
Semi-natural ecosytem
Semi-natural vegetation
Tundra

Lake

Lake/stream
Freshwaters

Alpine lakes

Bog

Oligotrophic bog
Other

Source: Hall ez al. (2001: 7)

by the Natural Environmental Research Council, Defra and the devolved
administrations. While providing the scientific framework within which dif-
ferent European States operate, the International Cooperative Programme on
Modelling and Mapping of Critical Loads and Levels of Air Pollution Effects,
Risks and Trends allows individual countries to have responsibility to assess
and designate critical loads for different ecosystems and air pollution types
(Hall ez al., 2001). Table 8.1 reveals the different types of ecosystem for
which scientists working throughout Europe currently calculate critical
loads.

The analysis of critical loads in Britain involves two processes: (i) the
mapping of main habitat types; and (ii) the calculation of critical loads for
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these different ecosystems (Centre for Ecology and Hydrology, 2004: 5).
The Centre for Ecology and Hydrology deploys two methodologies in order
to determine critical loads. The first, the mass balance approach, involves
the detailed chemical analysis of the flows of key nutrients in and out of a
given ecosystem. The second, the empirical method, relies on existing stud-
ies of habitat types and associated assessments of the levels of pollution that
lead to the disintegration of given ecosystems (ibid.: 6). Once habitat zones
have been mapped and critical loads calculated it is possible to utilise meas-
ures of air pollution to form what are intriguingly entitled maps of exceed-
ance. Maps of exceedance reveal where levels of air pollution are leading to
the crossing of key ecological thresholds and to the potential damage of key
habitat spaces. The maps of exceedance produced by scientists working at
Monks Wood provide an interesting cartography of ecological security — a
geographical reference grid upon which air pollution abatement policies
can be assessed directly in relation to their effectiveness in preserving certain
forms of ecological vitality.

The new apparatus of environmental knowledge associated with the
UKNFC appears to provide a clear indication of the ecological calibration
of air pollution science in Britain. Unlike the Moss Survey, scientists at
Monks Wood do not utilise fragments of ecology to test air quality, instead
they use air pollution data as a basis to assess ecological resilience. The key
to understanding this changing governmentality is the distinction that the
UKNFC makes between critical levels of atmospheric pollution and the criz-
ical load of habitats. While a critical level of atmospheric pollution suggests a
particular, and isolated, quality of the aerosphere, a critical load provides a
way of ecologising the atmosphere and recognising its differential relation-
ship with various ecological systems and processes. Crucially, this shift in
scientific method also belies a change in the types of knowledge-gathering
practices that are associated with air pollution science and government.
Suddenly, as much, if not more, attention is given to the reconnaissance of
various forms of information about habitat type and form as it is to actual
levels of pollution in the atmosphere. Despite the role of critical load sci-
ence in the ecological coding of air pollution, caution must be taken in
equating it with a form of government that exhibits an all-embracing ethos
of environmental care or ecophilia. If we look more carefully at the impacts
of the science of critical load analysis on systems of atmospheric govern-
ment in Britain it appears to have facilitated a highly strategic and discipli-
nary form of governmental power. One of the key assumptions of critical
load science is that it is possible to establish a threshold of ecological toler-
ance, below which atmospheric pollution is deemed to be acceptable and
sustainable. The idea that it is possible to draw such definitive lines of toler-
ance within nature is undoubtedly why the critical load models have proved
so popular within both European and British air government (see O’Riordan,
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1999). Critical load science therefore not only constructs data sets of habitat
ecology, it also presents an ontological view of a steady-state nature that is
governable alongside certain socioeconomic needs for pollution. Yet it is
precisely such steady-state views of nature that are coming under increasing
scrutiny from the new strands of ecological sciences of the late twentieth
and early twenty-first centuries (see Botkin, 1992). Can we really know
what the effects of an acceprable load of air pollution are on an ecosystem
over a long period of time? Furthermore, even if acceptable levels of air pol-
lution may not completely undermine the functional integrity of an ecosys-
tem in the short or long term, is it not inevitable that it will erode the
complex intricacies of ecological and biological diversity, and replace them
with an ecological realm that is only secure on the narrowest of scientific
terms?

Umbrella programmes, flexible thresholds
and integrated atmospheric research

Although recent developments in the sciences of air pollution monitoring
and assessment in Britain are clearly indebted to the emergence of the holis-
tic sciences of ecology, it is far less certain that these developments reflect
or foster an ecological governmentality. Perhaps we should not find this
situation surprising. As previously outlined, Donald Worster’s work reveals
that the history of ecology is not a neat narrative of a single disciplinary sci-
ence, but a diverse ‘penumbra’ of interconnected science practices and
beliefs (1994, x—xi). It is in this historical context that it is possible to appre-
ciate that the labelling of atmospheric science as ‘ecological’ does not neces-
sarily mean that it is grounded on an ethos of practice that is significantly
removed from studies of the ‘environment-as-human-resource’ that have
pervaded governmental thinking for many centuries. Consequently, in order
to discover evidence of an ecological governmentality towards atmospheric
relations in Britain it is necessary to return to the team of scientists working
in those curious fields in Sutton Bonnington with whom this chapter began.
What differentiates the work that is being carried out at Sutton Bonnington
(and other allied sites) is that it is a science that is not only characterised by
ecological objects of analysis, and locations, but also by the active deploy-
ments of ecological methodologies. Sutton Bonnington is a part of a net-
work of scientific sites that constitute the British government’s umbrella
programmes. The idea of an umbrella programme is to use a variety of differ-
ent terrestrial surfaces and ecosystems as a basis for measuring changes in
the concentration and spread of different air pollutants. In this section I want
to consider the scientific practices and associated reasons for government
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associated with the British government’s Ozone Umbrella Programme
(OUP), which partly operates out of Sutton Bonnington.

Ozone pollution in the troposphere is caused when oxides of nitrogen and
volatile organic compounds (VOCs) (produced in the burning of oil and gas)
react with oxygen in warm atmospheric conditions. Ozone pollution in the
lower atmosphere is, of course, synonymous with the smogs of large urban
areas and is routinely monitored by the British government’s Automated
Urban and Rural Network of air stations. Increasingly, however, scientists
have become aware of the long distances over which ozone can travel and the
damage that it can cause in non-urban environments. It is in this context that
the OUP was set up to monitor and assess the impacts of ozone pollution in
different environmental spaces throughout Britain. The OUP is conducted
and maintained by ecologists working in the aforementioned Centre for
Ecology and Hydrology. Interconnected research programmes operating out
of sites like Sutton Bonnington explore the impacts of ozone pollution on
grasslands, arable crops (including sugar beet, wheat and oats), woodlands
and wetland areas (Centre for Ecology and Hydrology, 2001). At one level it
is clear that the studies carried out by CEH scientists into the impact of
ozone pollution on the productivity of sugar beet, wheat and oats, appear to
reflect an, admittedly novel, biopolitical intent within government.'> Related
studies of the effects of ozone on beech trees and various wetland habitats do,
however, seem to represent a clearer expression of ecophilia within the OUP.
As was discussed previously though, I want to argue that the ecological tar-
gets of atmospheric monitoring should not been interpreted as markers of an
ecological governmentality, rather that the nature of the scientific practices
that surround such objects should be our primary concern.

Looking more closely at the scientific methods deployed within the OUP
it becomes easier to discern an eco-coding within the governmental knowl-
edge it is endeavouring to produce. The key measurement that essentially
connects the different monitoring operations of the OUP is something
called AOT40. AOT4O0 is a critical level of pollution employed by the British
government to determine the thresholds of acceptable atmospheric ozone
concentration above which plants are likely to suffer significant damage.
AQOT40 designates ozone pollution as, ‘accumulated exposure over a thresh-
old of 40 ppb’ (Centre for Ecology and Hydrology, 2001: 29). As with the
critical levels discussed in the previous section, AOT40 reflects an obvious
example of emerging systems of ecological security and threshold assess-
ment in British atmospheric government. What is, however, interesting
about the work of the OUP is not so much its recording of the effects of
different levels of ozone on various environmental spaces (as with critical
loads science), but the way in which it has used ecological methods of scie-
ntific assessment to critically question the designation of government
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thresholds for air pollution. Through the different research sites operating
as part of the ozone umbrella, scientists working within the CEH combined
the use of ozone measurement devices with the monitoring of other atmos-
pheric and environmental conditions, and the careful study of plant form
and physiology (hence the curious mix of crops and instruments at Sutton
Bonnington). In essence the OUP deployed what could be reasonably
equated with the holistic scientific methodologies associated with ecological
assessment. The value of moving beyond the type of reductionist monitor-
ing methodologies that simply measure concentrations of pollutants in the
atmosphere and read off from this apparently related environmental conse-
quences — or set rigid ecological loads for pollution — is that the OUP has
started to question the governmental utility of fixed thresholds for air pol-
lution. The work of the OUP has revealed that critical changes of biomass
occur much more quickly in some species of the same tree, plant or crop
than others (ibid.: 29). Further analysis has also revealed that the water
content of the soil and ambient carbon dioxide concentrations in the atmos-
phere can also render the validity of ecological thresholds unreliable. Finally,
the research of CEH staff working on the relationship between beech trees
and ozone pollution revealed that beech forests were particularly sensitive
to ozone in the early phases of the growth season. (ibid.: 25).

Ultimately the research conducted as part of the OUP has led to con-
certed scientific demands for the establishment of more ecologically sensi-
tive thresholds for atmospheric pollution. The flexibility that the OUP call
for relates not only to variations in the relative tolerances of different types
of the same species or habitats, but also the seasonal timing of the threshold
indicators. The OUP is essentially attempting to generate a different system
of ecological coding than we have so far encountered. The key point is that
this coding is not based simply on the setting of ecological standards for air
pollution or habitat resilience, or the measurement of air pollution through
ecological proxies, but seeks to utilise the insights of ecological knowledge
gathering as the basis for determining the environmental security apparatus
of the State. While the types of flexible ecological thresholds and security
indicators suggested by the OUP may be difficult to enforce at a govern-
mental level, the work of CEH scientists is suggestive of the ways in which
new ecological methodologies could provide opportunities for the emer-
gence of novel forms of ecological governmentality in Britain. These new
ecological governmentalities would not so much be based upon a concern
with the environmental impacts of air pollution, but on the use of ecological
techniques as a basis for government action and intervention. What is clear
is that a regime of ecologically coded security would necessitate a much
more nuanced system of governmental regulation of air pollution: with the
generic policing of fixed thresholds giving way to a flexible system of inten-
sive pollution control within bio-ecologically sensitive times and places.
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Such systems may, for example, involve the enforcement of stricter standards
of air pollution control at key times of the growing season, or recognise the
need for the enforcement of different critical levels of pollution control
within cities during different meteorological conditions.

Conclusion — Reflections on an Environmental Revolution

The idea that Britain has gone through something of an environmental
revolution in government has been generally predicated on two sets of proc-
esses: (i) the rise of a new set of environmental institutions within British
government (particularly the Department of the Environment, the Central
Unit on Environmental Pollution and the Royal Commission on Environ-
mental Pollution); and (ii) the connections forged between Britain and
expanded systems of transnational environmental policy and surveillance
associated with the European Union and United Nations. Focusing on the
specific question of atmospheric government, in this chapter I have argued
that a profound shift in governmental thinking and action associated with
the idea of an environmental revolution cannot be reliably detected through
an assessment of the institutional restructuring of government alone, but
must be based, at least in part, on the presence, or absence, of new regimes
of environmental/ecological knowledge production. Having explored some
of the new systems of State-sponsored atmospheric science that have
emerged in Britain since the late 1960s, my assessment of the significance
of the environmental revolution is similar to Zhou Enlai’s characterisation
of the impact of the French revolution on political history: namely ‘It’s too
soon to tell’ (Schama, 2004: xv). My use of Zhou Enlai’s famously laconic
statement is not meant to justify a convenient intellectual side-step; it is just
that considering the impacts of new modes of environmental thought and
ecological practice on atmospheric government in Britain has left me with
the firm belief that any revolution that may have taken place is still very
much in progress.

The aim of this chapter was to address two interconnected questions.
First, how would we recognise an ecological governmentality? Second,
what, if any, forms of ecopower are characteristic of British atmospheric
government over the past 40 years? In relation to the first question, this
chapter has asserted that the notion of ecological governmentality should
not be used as an ontological heuristic against which test and compare
practices of government, but should instead, and in keeping with Foucault’s
own historical method, suggest a method of analysis for exploring the emer-
gence of new rationalities for governing. To this end, the chapter has sought
to reframe the question: it is not a question of how we would recognise eco-
logical governmentality, but how we could begin to search for it. In keeping
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with the methods deployed throughout this book, this chapter has thus
searched for traces of an ecological governmentality through an excavation
of the apparatus of knowledge production associated with atmospheric gov-
ernment in Britain. This excavation processes has revealed that it was not
until the 1980s, and the emergence of key international initiatives of air pol-
lution assessment, that the purported environmental revolution in British
government appears to have made a significant impact on the apparatus of
atmospheric knowledge production. After this point, however, it is possible
to discern the techniques of ecological science and scientists taking an
increasingly important role in shaping how and why atmospheric know-
ledge is produced — or to paraphrase Rose and Miller (1992), the assimila-
tion of ecological thought into the nzellectual machinery of government.
This chapter has revealed that there are two ways in which regimes of
ecological governmentality can be understood. The first sees the govern-
mentalisation of ecological thought and science — or ecological systems and
processes being subjected to the simplifying logics of minimalist neo-liberal
government (becoming part of what Rutherford describes as the expanding
‘governmentalisation of life”) (Rutherford, 1999: 60). The second way of
thinking about ecological governmentalities is in relation to the knowl-
edge and practices of ecological science recalibrating the actions of govern-
ment and ultimately generating more cautious regimes of environmental
security and more modest rationalities of ecopower (what Rutherford terms
the institutionalisation of ecological rationality) (ibid.: 59).'* An analysis of the
contemporary apparatus of atmospheric knowledge production in British
government illustrates that while it is clear that the environmental revolu-
tion has produced the former mentality, it is far less certain that the later
system has established itself within air pollution policy making. This situa-
tion makes it important to reconsider the relationships between ecopower
and biopower discussed earlier. While suggestive of a new reason for gov-
ernment, it is clear that major systems of what appear to reflect ecopower,
operating in and through the contemporary British atmosphere, are either
extensions of a biopolitical knowledge-gathering apparatus, or tend to trans-
pose the simplifying biopolitical logics of governing a population on to the
techniques employed when governing ecology. Where more distinctive, and
holistic, systems of ecopower (perhaps best understood as power with,
rather than over ecology) are evident — as in the case of the OUP — it is clear
that the apparatus of atmospheric knowledge production and security are
far less extensive, consistent or well supported than their biopolitical coun-
terparts. Consequently it appears that the contemporary atmospheric
knowledge-gathering apparatus in Britain continues to be dominated by
both biopolitical interest and rationality (Rutherford describes this persist-
ent legacy as the ‘biopolitical character of modern governmental rationality’)
(ibid.: 56). Thus where ecological governmentalities do exist they appear to
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be conditioned by regimes of biopolitical knowledge production, which
means it is difficult to make an escape from narrowly defined anthropogenic
concerns, and processes of governmental simplification, which a regime of
ecological government appears to promise. To put it another way, it appears
that in Britain there has been a sharp increase in the role of ecology in
providing knowledge concerning air pollution and available environmen-
tal assessment techniques, but that this new epistemology of governmental
knowledge has not been mirrored by the rise of a distinctive ecological
rationality of government.



Chapter Nine

Conclusion: Learning Like a State in an Age
of Atmospheric Change

10 think historically 1s to see the world as always contingent, as an impure and
imperfect product of human actions and environmental processes over time
[...] one of the gifts of a historical education is knowing that some wounds
heal in time or can be endured, and that we do not have to go it alone
Klingle, 2007: xii—xiii

Concluding Reasons and Reasons of Conclusion

This chapter offers a slightly unconventional form of conclusion. While it
does provide the critical review of this volume that is customary within a
conclusion, there are two further objectives. First, it utilises the history of
air pollution science and government presented in the preceding chapters
as a context within which to interpret the contemporary practices and con-
troversies that surround climate change abatement strategies in Britain. As
unquestionably the most prominent, and certainly keenly contested, areas
of contemporary atmospheric debate, this chapter critically analyses how
the history of British air science and government can help us to interpret,
and challenge, the unfurling rationalities of climate mitigation in Britain.
Second, it provides a degree of normative perspective on the analysis pre-
sented within this book. This normative dimension addresses the following
issue: on virtually all counts and measures (and with the notable exception
of greenhouse gases) the fusing of atmospheric science and government in
Britain has resulted in more being known about the chemical composition
of the atmosphere, declining absolute levels of air pollution and reduced
levels of air pollution related health complaints within the population.
In this context it is legitimate to ask, what is the value or purpose of a criti-
cal scientific and governmental history of air pollution? To put it more
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plainly, why be critical or suspicious of historical processes that appear to be
ostensibly successful?

Drawing on recent work on civic science and collective learning, this
chapter attempts to challenge the construction of a celebratory history of air
pollution abatement in order to consider alternative ways of knowing and
governing the atmosphere. This search for alternative regimes of knowing
and governing is a crucial, if at times implicit, goal of Foucauldian govern-
mentalities. Although Foucault’s analyses of liberal forms of government
have routinely been characterised as highly pessimistic accounts of power
within Western society,! it is clear that when placed alongside Foucault’s
wider political activities, and his immersion in left culture, that his govern-
mentality lecture series can be interpreted as a context within which to
understand the potential for developing new (perhaps socialist, perhaps
eco-socialist) governmentalities (see Chapter Two).? In part this analysis of
alternative ways of knowing and governing the atmosphere emerges out of
a consideration of the social and community utility of contemporary forms
of atmospheric knowledge in Britain. At another level, however, this chapter
attempts to marshal insights into the spatial and historical contingencies of
air science and government as a basis for demarcating the practical and
epistemological opportunities that exist for the mobilisation of new forms
of air government with science.

Analytical Themes: Atmospheric Government in Critical
Prospect and Retrospect

Spatial histories and ‘cartographies of the present’

At the outset of this volume I ascribed my motivation for writing this book
to a desire to understand the production of contemporary forms of atmo-
spheric knowledge in relation to the processes and practices of air archiving
(see Preface). This recourse to the practices of archiving was both practical
and epistemological. At a practical level I was fascinated by the scientific and
governmental rationalities that informed the seemingly incongruous pro-
duction of Britain’s Aur Quality Archive. At a more epistemological level I was
interested in the suggestion that is contained within the very notion of air
archiving that time can become a framework of intelligibility through which
we can come to know, predict and perhaps even control the atmosphere. But
despite providing crucial intellectual stimulus for this project, my initial con-
cern with the practices of air archiving has been replaced by a desire to
understand the sparial history of atmospheric government and science.

In keeping with Foucauldian genealogies, my desire to construct a history
of air pollution government was not so much concerned with the temporal
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ordering of air knowledge, but with the role of historical perspective in
revealing the arbitrary nature of contemporary ways of knowing and being.
It is in this context that Nikolas Rose asserts that,

[g]enealogies seek to destabilise a present that has forgotten its contingency, a
moment that, thinking itself timeless, has forgotten the time-bound questions
that gave rise its beliefs and practices (Rose, 2007: 4-5).

My recourse to the historical study of atmospheric knowledge and
government is thus more akin to an archivist trying to unlock the codes
of an existing historical record than to the allocation of temporal order to
an undifferentiated knowledge set. My more specific concern with spatial
history — while in keeping with key aspects of Foucault’s own approaches —
was not born out of conceptual conjecture, but from the impetus gene-
rated by studying the practices and micro-politics of air science and
government.

Much has been written on the overt and latent spatial dimensions of
Foucault’s histories (see Crampton & Elden, 2007; Elden, 2001; Philo,
1992).> While detailed studies have been conducted of Foucault’s use of
spatial metaphors of boundary and threshold within his early archaeologi-
cal conceptualisations of knowledge, and his suggestive reflections on the
value of developing a history of spatial forms, more recent analyses have
emphasised the presence of substantive geographies within Foucault’s main
body of work (Elden, 2001: 93—-119). According to Elden, these substantive
geographies suggest more than merely a sensitivity to changing notions of
space through time, but reflect an appreciation of the role of geographical
extent, proximity, location and place within the formation, consolidation
and contestation of knowledge and power (ibid.: 111-19). To put it a dif-
ferent way, sparial histories differ from histories of space to the extent that
they ‘[u]se space itself as a critical tool of [historical] analysis’ (ibid.: 119).
A spatial history does not consequently just confront teleological history
with contingency, but explicitly reveals the geographical contours and spa-
tial practices that under-gird the conditional nature of all knowledge.
Spatial histories do not simply add another dimension of contingency to
those offered by historical analyses; they expose the role of geography in
unsettling the certitudes of knowledge production and maintenance. To
study the micro-practices associated with the governmental production of
atmospheric knowledge has thus required an open immersion in, and con-
cern with, the problems that the simultaneous gathering and coordination
of data over large spatial areas and territories involves, and the political
compromises it necessitates. To explore the practices of governmental
knowledge production is to study a history that simply cannot afford to
ignore space.
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Space has been present within the histories of air pollution government
with science presented in this volume in three main ways: (i) as method;
(ii) as epistemology; and (iii) as rationality. The methodological manifestation
of space within this book has perhaps been the most tacit geographical
modality of all. Space has been manifest as method, however, in two main
ways. First, this volume has been predicated on the study of archival records
that have been deliberately drawn from wide geographical points of origin,
extending from London to Glasgow, Manchester to Aberystwyth, and
Birmingham to Exeter. While it would have been possible to construct a
narrative of British atmospheric government with science that was based
upon the central records of Parliamentary Committees, the Committee for
the Investigation of Atmospheric Pollution, the Department for Scientific
and Industrial Research, or the Warren Spring Laboratory, such records
would not have revealed fully the contingent forces that are induced as sci-
entific practice and governmental knowledge are made to travel through
space (see Shapin, 1995). Second, and related to the first method, analysis
in this volume has paid particularly close attention to the immutable mobiles
(ranging from deposit gauges, instruction manuals, charts, new kitchen
ranges, and even digital signals) that have enabled atmospheric government
and science to move in space. Carefully following the travels of these differ-
ent objects has facilitated insights into the role of geographical location,
place and mobility in the constitution of environmental knowledge. The
struggles for standard practice that surround these various objects have
made it possible to discern the importance of both precise location and
socio-cultural place within the formation of atmospheric knowledge. But
the stories that surround these objects not only help expose the fact that
government and science operate in contingent places (as opposed to an
abstract, frictionless space of absolute science and government), but also
emphasise that the ways in which atmospheric knowledge moves are also
meaningful. It is in this context that I believe much can be gained by extend-
ing contemporary Foucauldian work on the geographical constitution of
knowledge from studies of the role of culturally meaningful space (or place),
to analyses of meaningful movement (or mobility) (see Cresswell, 2006).
The tales of knowledge movement explored in this volume (including the
accounts of smoke inspectors’ journeys through city streets, travelling exhi-
bitions, and even the connectivity on the World Wide Web) are crucial to the
effective construction of the spatial histories of government and science.

The second modality of space that has run through the various chapters
has been epistemological. In using spatial epistemology I am referring
to the different ways in which the historical production of atmospheric
knowledge is conditioned by space. While the spatial conditioning of knowl-
edge production can be discerned in relation to the problems of maintain-
ing extended networks of air monitoring described above, it has also been
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event in this volume in other ways. In Chapter Three, for example, we saw
how the physical morphology of the urban landscape provided both oppor-
tunities for, and barriers to, the effective visualisation of air pollution by
smoke observers. The links between space and epistemology took a very
different form in Chapter Five. Here we saw how the birth of volumetric
measures of air, and the construction of standard atmospheric regions,
provided a rational basis for developing both a form of spatial science of
the atmosphere and geometric frameworks within which to organise air
knowledge. In this context, space became less a frictional force on the fash-
ioning of atmospheric knowledge and more an explanatory context for air
interpretation.

The final modality of space in this volume has been present in relation to
questions of rationality. The association between space and rationalities (or
the balanced reasons) of and for government has been evident in a form of
dialectical relation. On the one hand the spatial location and directions
given to atmospheric science have provided clues to changes in the nature
of atmospheric governmentalities. Early in the volume, the redirecting of
the smoke observer’s gaze from the litigious concerns of prosecutions to a
more general interest in the conditions of the urban air revealed an impor-
tant extension of disciplinary forms of air government into the realms of
atmospheric security. In a similar sense, at the end of the Chapter Eight
analysis of the evolving relationships between forms of bio- and ecopolitics
revealed the importance of the location of science when assessing the extent
to which the rationalities of air government have actually been transformed
in this new environmental age. On the other side of this dialectical relation-
ship, however, we have also seen how, at various stages in the development
of British atmospheric government, spatial perspectives have not only mir-
rored governmental rationalities, but also actively shaped them. The opera-
tion of the National Air Pollution Survey during the 1960s, for example,
revealed how a belief in the spatial patterning of atmospheric relations
informed new patterns of geographically calibrated policies for pollution
abatement that focused on housing quality and home heating cultures (par-
ticularly in the north of Britain). In a similar way, we also saw how the new
technological ability to produce ever more elaborate cyberspatial emula-
tions of the atmosphere, through the National Atmospheric Emission
Inventory, has facilitated a more flexible rationality for governmental inter-
vention in atmospheric relations.

If the three modalities of method, epistemology and rationality provide
the basis upon which this volume can be conceived of as a spatial history of
atmospheric government with science in Britain, I want to conclude by
considering the utility of such a geographical history. At the start of this sec-
tion I reflected upon how historical genealogies, as envisaged by Foucault
and his subsequent acolytes, tend to destabilise the apparent inevitability
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and solidiry of the present to reveal other ways of knowing the world and being
within it (Rose, 2007: 5). Rose has recently challenge the role of genealogy
by suggesting that our analyses should be focused more on developing
cartographers of the future as opposed to histories of the present. Rose asserts
that, ‘Such a cartography would not so much seek to destabilise the present
by pointing to its contingency, but to destabilise the future by recognising
its openness’ (ibid.: 5). While Rose tends to deploy the notion of cartogra-
phy in a somewhat metaphorical fashion, arguing for the need to develop,
‘[a] map showing the range of paths not taken that may lead to different
potential futures’ (ibid.: 5), I want to argue that much can be gained by
developing spatial histories that serve cartographies of future. Space,
whether understood as the location sites of knowledge production, the dis-
tances that science and government must travel, or the stimuli of rationality,
provides crucial clues to the practical opportunities that exist for redirecting
the ways in which atmospheric knowledge is produced and the associated
contexts in which we think about and regulate our relations with the air
(I will reflect further on this project in the final section of this chapter,
which discusses matters of collective atmospheric learning).

Entanglements of State and science: the thresholds
and dialectics of government with science

The second key analytical theme that subtly, and at times more abruptly,
weaves its way through this volume is the ever-contested relationship
between the State and science. Although, in keeping with a Foucauldian
perspective, this book has explicitly focused on the relationship between the
practices of atmospheric government and the scientific modes of knowledge
production through which such practices are sustained, recourse to ‘the
State’ has never been far away. The latent presence of the State throughout
the volume should not, however, be interpreted as a failure to remain
focused on the micro-politics and practices of air government. As Foucault
observes, adopting a concern with the micro-practices of political action
and change does not necessitate abandoning the State as an object of analy-
sis, but merely a refusal to use the State as an historical (and/or spatial)
a priori mode of explanation. As a key institutional and territorial fulcrum
of governmental power and practice States must inevitably appear in any
discussion of atmospheric government. Moreover, as Timothy Mitchell so
pertinently reminds us, the power (or effects) of the State can be discerned
in the mundane assumptions that routinely divide the world into State-
market, State-society, State-science dualities, and the patterning of action
that derives from such belief systems, as much as it can in the material
actions of any actually existing institutional leviathan (Mitchell, 2006).
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The unavoidable squeamishness with which we approach discussions of
the State and science derives from a paradox that was explained most
famously by Immanuel Kant in his discussions of the constitution of the
modern university (see Smith, 2004: 235-69). According to Kant there is a
necessary dialectic existing between the realms of State and science. If
science is to attain its destined objectivity (and associated authority) it must
remain functionally independent from the State and the corrupting influ-
ences of associated political ideology and influence. At one and the same
time, however, who or what can sustain science with the resources it requires,
while preventing it from becoming the servant of special interests, if not the
State (ibid.; see also Blissett, 1972: 11-25)? In the context of the apparent
necessary interdependencies of the State and science, and the contradictory
desires to clearly demarcate the political terrains of State action and scien-
tific practice, it is important to consider what the history of British atmo-
spheric government can tell us about the terrains of State science relations.

The defining encounter between the State and science described in this
volume came in the guise of the 1843 Parliamentary Select Committee on
Smoke Prevention (see Chapter Two). This Select Committee explicitly
sought to bring together the apparatus of State with the ‘great men of sci-
ence’ in order to address more effectively the problems of heavily polluted
atmospheres in Britain. Yet, in many ways, the idea of this initial (formal)
encounter of the State and science in the quest for cleaner air is misleading.
The idea of a Parliament calling for the expert advice of scientists suggests
the existence of two already demarcated zones of political and scientific
existence, united only temporarily in the necessary pursuit of a common
good. Not only is this idea of the initial enmeshing of State and science
somewhat misleading, however, it also fails to reflect the nature of the rela-
tions that were eventually forged between the institutions of government
and air sciences in Britain. The point is that science did not just offer a
series of pragmatic technological solutions to the problems of air pollution
production and monitoring (although this exchange certainly took place),
but rather that the principles of scientific measurement and knowledge cal-
ibration provided a framework for the constitution of air government itself.
This process was, admittedly, connected to the broader governmentalisa-
tion of the British State, but it is informative to briefly reflect upon the local
practices of this shift through the example of atmospheric government with
(air) science. What is particularly interesting about the scientisation of the
State in Britain is that it brings into even more intimate focus the paradoxi-
cal dialectic of State—science relations, and the impacts of this dialectic on
the actual practices of air government.

The practical contradictions of mixing State and science in Britain found
corporeal form in the work of early smoke observers (see Chapter Three). In
our discussions of the overworked atmospheric/nuisance inspectors who
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patrolled the streets of British cities during the nineteenth and early twentieth
centuries we saw the combined demands of the State and science falling
heavily on their shoulders. As agents of air government these inspectors were
initially expected to adopt a sense of scientific objectivity in their assessment
of specific air pollution events. And yet this ethos of science was undermined
by provisions of resource that made systematic atmospheric surveys unthink-
able; their commitment to the production of legally viable proof of air pollu-
tion as opposed to recording actual levels of air pollution; and the frail
limitations of their own binocular bodies to deal with the ever increasing
chemical complexities of urban air pollution. In essence, the bodily (in)
capacities of smoke inspectors emphasises that, despite the desire for a
system of government with science, the objectives of government (in this
case the equitable enforcement of atmospheric law) are not always compat-
ible with the systematic objectivities associated with scientific observation.

Beyond the tensions identified between atmospheric proof and truth,
however, the historical records of smoke observers also reveal further dis-
cords between the desires of the State and science. These discords revolved
around the fact that State officials, responsible for the day-to-day govern-
ment of the atmosphere, were routinely caught between a scientific com-
mitment to objective observation and a governmental commitment to
paternal supervision and guidance. While modern environmental bureauc-
racies make it much easier for State authorities to institutionally separate
out acts of scientific knowledge production from the forms of political
intervention that utilise such knowledge, in the formative years of air pol-
lution government in Britain such a separation of powers was not evident.
Once again it was thus the smoke observers who had to reconcile the prac-
tical and ideological tensions associated with a purportedly more scientific
style of air government. It was precisely in such a context that we saw
smoke inspectors developing practices of sub rosa surveillance that would
enable them to execute objective observation of air pollution one day, while
on another exploit their close working relations with factory owners in
order to encourage appropriate smoke abatement procedures. This practi-
cal tension between science and supervision (perhaps a defining character-
istic of governmentality itself) found a more formal mode of articulation
within the official selection and training of atmospheric inspectors within
local areas. The joint recruitment of atmospheric scientists (specifically
with meteorological training) and coal officers (who had more intimate
knowledge of the workings of boilers and the needs of stokers) reveals an
initially confused, but ultimately necessary, division of scientific labour
within atmospheric government.

If the initial challenges of a more scientific brand of atmospheric govern-
ment to prevailing ideologies of the State were experienced at a very local,
even corporeal, level, it was not long until they started to affect more strategic
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forms of governmental decision making (see Chapter Six). In the mid-1920s
two processes came together to re-problematise the relationship between
the British State and air pollution science. First, it became evident that the
Advisory Committee on Atmospheric Pollution (ACAP, previously known
as the CIAP) required extra government resources if it was going to be able
to expand its monitoring activities. Second, government restructuring at the
time led to uncertainty over which department, if any, should have opera-
tional responsibility for the work of the ACAP. The simultaneous need of
the ACAP for more State support and a home in government triggered a
reassessment of the relationships between British air pollution government
and science. This reassessment process was predominantly conducted
through the hastily formed Committee of Enquiry into the Future of the Advisory
Committee on Artmospheric Pollution. Two messages clearly emerged from this
Committee concerning the perceived relationship between the State and
science. The first was the belief that the State could only support the highest
calibre of independent scientific research (the work of the CIAP/ACAP was
seen as both amateurish and partisan). The second message suggested that
the British State, with its duty to the responsible use of public money, could
not support speculative research (such as that associated with the ACAP),
but had to assist science that had clear, practical and commercial benefits.
While the ideological division of the responsible, democratically account-
able State, and the partisan, specialists of science is an unfair dichotomy
(there is a long historical record of States, including Britain, supporting
highly speculative research when it reflected the particular interests of
government elites), this ideological distinction had institutional effects. In
order to appease such concerns, and to allow the ACAP an institutional
space within the State, the Committee was divided into the funded
Atmospheric Research Pollution Committee, and the unfunded Standing
Conference of Cooperating Bodies. While making the work of the ACAP a more
acceptable destination for State support, this act of division ultimately cre-
ated a highly fragmented and under-resourced system of air pollution
government, which was incapable of dealing with the pressures that the
1952 London fog disaster ultimately placed upon it.

A much later process of government review outlined in this volume
revealed a further aspect of the tensions between State and science in mat-
ters of air pollution government. In 1971 the Interdepartmental Committee on
Air Pollution Research started a review of the yet to be published National Air
Pollution Survey. Depicted as clumsy, outdated and unscientific, many top
scientists were advising the government that it needed to invest in new,
smart air monitoring equipment if it was to keep up with developments in
North America and Europe. While, at one level at least, it is interesting to
see how a national State project of atmospheric science could come under
criticism for not being scientific enough, what is perhaps more important
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about this review process are the reactions that the suggested restructuring
to Britain’s air monitoring apparatus generated within government. During
the early 1970s, leading scientists in the British government were calling
for the concentration of State investment into a small number of highly
sophisticated, state-of-the-art atmospheric monitoring stations. It was
argued that the reliability and comparative advantages of such stations
would provide far more useful scientific data on air pollution than the hap-
hazard system of surveillance that had been used during the National Air
Pollution Survey. The opposition to these downscaling proposals is, per-
haps, indicative of enduring ideologies concerning the role of the State
within society. Medical experts claimed that a smaller-scale air monitoring
network would compromise the ability of the State to effectively calibrate
pollution data with medical records. In effect, it was argued that to abandon
large-scale atmospheric surveys would be to betray the social contract of the
State towards the biopolitical welfare of the nation. Beyond medical con-
cerns, further resistance was made to the downsizing suggestions on the
grounds that such a spatially uneven network of surveillance would under-
mine the State’s long-standing commitment to the territorial welfare of the
population as a whole. In essence, the debates surrounding the Interdepart-
mental Committee on Air Pollution Research reveal that the ideological
distinctions between the purported goals of the State and science are partly
manifest in the spatial scope and territorial extent of knowledge production.

It is possible to distil the evident tensions between the practices of the
State and science identified in this volume into two broad areas. First, there
have been evident concerns over the continuing ability of the State to fulfil
its functional duties (namely the enforcement of atmospheric law, and the
provision of territorially comprehensive care) alongside a more scientific
approach to air government. Second, the history of modern air government
in Britain is clearly marked with an ongoing struggle to determine the
appropriate modalities of scientific practice the State should support (this
has been particularly evident in the debates over speculative and practical
sciences). Such complex tensions appear to require the development of a
more nuanced language when discussing State—science relations. What has
actually been charted in this volume is not the general coming together of
the State and science, as part of the universal governmentalisation of the
State, but a series of tensions emerging over very specific expressions of
both the State (its bureaucratic form, territoriality, supervisory logics and
legal dynamics) and science (including the autonomous speculation of indi-
vidual scientists, emergent forms of civic science, government-sponsored
scientific experiments and government-orchestrated scientific projects).
This situation appears to require a language that is able to analyse the com-
plex and overlapping relationships between these different species of State
and science. This new language should not, however, denote an acceptance
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that the notions of the State and science do not matter. What analysis has
shown is that the history of atmospheric government in Britain is not some-
thing that can be explained by easy reference to the causal powers of either
the State (in keeping with Foucault) or powerful scientists (following
Latour). Notwithstanding this crucial conclusion, it is also critical to recog-
nise (after Mitchell, 2006) the effects that the ideological constructions of
singular and homogeneous entities labelled ‘the State’ and ‘science’ have
had in ordering and directing atmospheric government in Britain. Extending
Mitchell’s framework of analysis, I would argue that the history of British
air pollution government has been a history shaped by both Szaze effects and
science effects. While these effects cannot hide the complex interdependen-
cies of State and science, they have, at different times, been used to shape
the legitimate extent and moments of (in)action of both governmental and
scientific communities in the government of atmospheric pollution. In a
contemporary world, where the pressures for State and scientific action in
atmospheric affairs has never been stronger, understanding how the artifi-
cial construction of the autonomous zones of State and science shape emer-
gent forms of atmospheric action, and senses of responsibility for air
government, has never been more important.

Conduct, self-discipline and the atmosphere subject

The third, and final, analytical theme that permeates various aspects of this
volume pertains to issues of atmospheric conduct and the production of
governmentally inscribed atmospheric subjects. In some ways it could be
construed as strange to even talk about atmospheric subjectivity. From our
first breath to our last we are all subject to the atmosphere and bound to it
through a series of intimate relations. Yet much of our biological subjection
to the air occurs at a pre-cognitive and mostly subconscious level (we do
not, in ordinary circumstances at least, need to remember to breathe). It is
precisely in this context that recognition and regulation of our broad socio-
economic relations with the atmosphere appears to depend on a mixture of
power and imagination that is tied into the history of government (see
Agrawal, 2005: 199). To put things slightly differently, what this volume has
shown is that while we may be acutely aware, at a corporeal level, of changes
in the quality of the air that we routinely breathe, our ability to understand
our role in producing and abating various forms of atmospheric pollution
appears to depend upon the mobilisation of certain zechnologies of imagina-
tion (ibid.).

There are particular physical qualities of the atmosphere that, in marked
contrast to other forms of environment (including land, forests and hydro-
logical systems), make its government particularly dependent upon the
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technologies of the imagination. First, the ephemeral nature of the atmosphere
tends to result in the actions that produce air pollution and contamination
being removed from the spaces and places where they take worst effect.
Second, the continual chemical mixing and bio-physical mulching that
characterise the air, often make it difficult to differentiate the action of an
individual polluter from the collective field of contamination (the smog is
always someone else’s fault). Governing the atmosphere is then, in part,
a process of developing structures of the imagination in and through which
people can better understand their own role in the collective production of
the atmosphere. Consequently, throughout this volume I have charted not
only how science and government have coalesced to produce knowledge of
atmospheric pollution, but also how this knowledge has been channelled
into the production of new regimes of air conduct and novel forms of atmo-
spheric subjectivity. The associations between atmosphere, government and
subjectivity traced throughout this book have taken four primary forms:
(1) the use of the atmosphere as a medium for the regulation of social
pathologies; (ii) the production of modes of atmospheric conduct deemed
necessary to support the production of scientifically inscribed air know-
ledge; (iii) collective retraining programmes that have sought to transform
individuals’ relations with the air; and (iv) the production of the self-
regulating atmospheric self. I want to consider each of these forms of atmo-
spheric subjectivity in turn.

In his lucid analysis of environmental subjectivities, Arun Agrawal recog-
nises the ‘productive ambiguities’ associated with the notion of a subject
(2005: 165). Agrawal recognises that subjects can be seen as creative agents
of social change and action (ibid.). At the same time, however, he also
acknowledges that to be a subject is also synonymous with a more subservi-
ent vision of citizenship, whereby the individual becomes the object of
power (ibid.). Rather then perceiving such ambiguity to be problematic,
and in keeping with Agrawal’s own analysis, I claim that positioning atmo-
spheric subjectivities at the intersection of personal freedom and subjuga-
tion represents a crucial interpretive step when studying the connections
between governmental power and the individual (see also Rose, 1999b:
40-7). In this broad context, one set of perspectives offered on atmospheric
subjectivity in this volume is clearly indicative of the use of the atmosphere
as a potentially oppressive social force. Many of the efforts of early atmos-
pheric reformers in Victorian Britain were motivated not by pure paternal
benevolence, but by a belief that the declining quality of the atmosphere was
directly connected to the deterioration of the moral fabric and economic
productivity of society. Much has already been written on the associations
in the Victorian mind between various forms of social delinquency and the
parlous state of the urban environment in the nineteenth century (see
Driver, 1988). It is clear in this context that the urban atmosphere became
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a key medium for nascent governmental strategies for individual reform
within the city. The emergence of smoke inspectors and allied sanitary
authorities in nineteenth-century Britain was obviously a response to the
evident health threats posed by polluted atmospheres, but they were also
part of a broader apparatus of urban social reform. By improving the quality
of the air urban authorities hoped to address a range of public policy con-
cerns ranging from crime rates, juvenile delinquency and poor economic
productivity.

According to Golinski, the amelioration of air pollution during the eigh-
teenth and nineteenth centuries was part of a broader programme of
atmospheric therapeutics through which various qualities of the air
(including pressure, moisture and contaminates) were connected to the
qualities of British civilisation itself (2006: 137—-69). To these ends the
atmosphere itself became a subject of government, which when properly
ventilated could secure a socially docile, but economically energised, pop-
ulace. While various fashions of environmental reform became associated
with the curing of social pathologies in the late Victorian and Edwardian
eras, it is worth reflecting on the particular role of the atmosphere as a
tool, or subject, of government. If government, as Foucault suggests,
involves the simultaneous ordering of the population and individual con-
duct, the atmosphere appears to afford qualities that enable it to serve the
rationalities of governmental power in unique ways. As something that is
shared as a constantly mobile resource, but intimately connected to each
breathing subject, the atmosphere provides a potential site for collective
forms of governmental action to operate concurrently on a population
and a subject. Understood as a vector of power, which quite literally moves
through multiple subjects, effectively governing the atmosphere appears
to promise the goal of caring for ‘all and each’ (ommnes et singulatim), which
Foucault identifies as a key marker of governmentalities (Foucault, 2000c¢
[1979]).%

The second aspect of atmospheric subjectivity uncovered in this volume
pertains to the forms of conduct that became associated with those responsi-
ble for the collection and calibration of governmental knowledge about the
nature and extent of air pollution. As described in the previous section, the
emergence of modern forms of atmospheric government in Britain was in
part predicated on the production of new forms of air inspectors. We saw how
the dual role of air inspectors, as nascent air scientists and servants of local
and national government, produced decidedly schizophrenic forms of sub-
jectivity. It is important to recognise the connections between governmental-
ity, subjectivities and knowledge production. It is clear that in order to
produce the forms of knowledge upon which governmental forms of power
depend, governments must initiate an intensive process of re-subjectification
that centres on servants of the State.
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While not wishing to repeat the forms of behavioural calibration that are
associated with the scientisation of the knowledge-gathering capacities of
States (see though Edney, 1999; Scott, 1998), it is clear that the emergence
of modern atmospheric observers reflected the shifting institutional identities
that Agrawal (after Miller & Rose, 1990) associates with government at a
distance (2005: 193). In order to develop the styles of aggregate governmental
knowledge production associated with the regularisation of entire popula-
tions, governments have historically developed systems that have enabled
them to govern the production of knowledge at a distance. While much is
made (as indeed it has been in this volume) of the material objects — such
as forms, gauges, optical filters, measurements — that enable government to
circulate over extended territorial areas, often overlooked are the new forms
of scientific identities that must be nurtured among those who are expected
to operationalise the tools of government with science. Crucially, what this
volume has shown (particularly through its analysis of early records of
smoke observers, the CIAP and the ACAP in Chapters Three, Four and
Five) is that the production of scientific subjectivities within agents of
atmospheric government has often not been about the subjugation of these
individuals to the iron cage of scientific praxis and conduct. Rather records
show that it was the local, untrained and underfunded employees of local
corporations, and voluntary smoke abatement societies, who sought to be
given the capacities to act more scientifically. When given the time, equip-
ment and associated institutional support to act in a more scientific way, it
was possible for local air pollution inspectors to see their work and research
empowered and spatially mobilised (see Latour, 1988 [1984]). This is pre-
cisely why when discussing the relationship between governmentality and
subjectivity that care must be taken not to assume that codes of conduct,
which are harmonious with the reasons for government, necessarily flow,
preformed, from a supposed political centre to a locality. A key feature of
governmental power appears to be its ability to harness already-existing
subjective desires and visions in order to serve broader schemes of power.

The third, and perhaps most obvious, dimension of the links between
atmospheric subjectivities and government uncovered in this book came in
Chapter Four, in the form of discussions of the role of clean air exhibitions
and new industrial training initiatives in reforming prevailing systems of
atmospheric conduct. In many ways the exhibitions and training schemes
discussed reveal a more intimate expression of the power of government to
reshape the everyday conduct of citizens than those associated with the
regulations of government at a distance (see Agrawal, 2005: 193-8).> They
are more intimate to the extent that they served to work new forms of
atmospheric concern and conduct into the everyday, not just professional,
conscience of citizens. Taking the example of clean air exhibitions first, it is
clear that they operated as a distinctly governmental form of technology
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that was directly focused upon the atmospheric consciousness of the citizen.
As governmental technologies, clean air exhibitions were dedicated to pre-
senting subjects with the aggregate impacts a population’s mistreatment of
the atmosphere could have. From blackened lungs and other biological
samples, to the charts and maps that sought to convey the extent of indus-
trial air pollution in Britain, clean air exhibitions attempted to make the
atmosphere what Agrawal has termed a ‘relevant referential category’
around which household and workplace practices could be reconsidered
and reformulated (2005: 166). Clean air exhibitions were essentially dedi-
cated to developing an imaginative capacity within the viewer: a capacity
that could at once enable them to see like a State sees (i.e. in socio-ecological
aggregate) and at the same time better understand their own role in sup-
porting the achievement of governmental goals (i.e. in relation to the crea-
tion of newly imagined smokeless homes).

Beyond exhibit pieces, Chapter Four also explored the varied practices of
government-sponsored retraining activities that were connected to pro-
grammes of atmospheric reform. Some of these retraining initiatives were
associated with the clean air exhibitions and sought to support the re-
skilling of women in the use of gas and electrical appliances. Beyond the
exhibition halls, significant effort was also devoted to the retraining of men
working as stokers, boiler attendants and locomotive operators in the more
efficient production of combustion. While focusing on very different forms
of gender identity, these retraining exercises were connected to the extent
that they sought to achieve the governmental goal of atmospheric reform
through the production of more scientific modes of subjectivities. Suddenly
the woman was no longer a housewife, but a domestic technician — the
boiler man a combustion engineer. In his own analysis of environmental
subjectivities, Agrawal rightly warns against neatly reading-off changes in
subjective actions on the bases of broad categories such as gender, age or
race (2005: 172), preferring instead to study closely the impacts of chang-
ing modes of governmental subjectivity in their myriad sites of social prac-
tice. This volume has not been able to study in depth the impact that new
visions of atmospheric woman and manhood, promoted in early twentieth-
century Britain, had on atmospheric practices. What analysis has shown,
however, is that while not necessarily neatly differentiated according to
gender, emerging modes of atmospheric subjectivity promoted within
Britain clearly sought to exploit existing gender stereotypes (namely the
enslaved housewife and unthinking labourer) as fertile sites to connect
atmospheric reforms with broader modes of social emancipation.

The fourth key dimension of subjectivity outlined in this volume focused
on the emergence of self-regulating atmospheric subjects. As Chapter Seven
illustrated, these new modes of atmospheric self-regulation have been based
upon the production and circulation of ever more elaborate, real-time and
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digital data concerning atmospheric pollution. In essence, this late-modern
atmospheric subject has been forged at the intersection of digital environ-
mental knowledge and enhanced computer processing power. Our first
encounter with this notion of a self-regulating, digital subject came in relation
to discussions of the British government’s designation of the sensitive body.
The sensitive body is a subject who is deemed, on the basis various medical
conditions (including asthma and circulatory disorders), to be particularly
vulnerable to elevated levels of air pollution. The sensitive body is invoked
as a relevant category when the British government’s real-time air samples
and computer forecasting models detect or predict ‘high’ or ‘very high’ air
pollution levels. The rapid transfer of this information through various
media is meant to offer the sensitive body the chance to change their daily
routines and practice in order to militate against the worst effects of the pol-
lution they are likely to encounter. While the designation and protection of
so-called sensitive bodies would appear to be a necessary and valuable role
of a caring system of atmospheric government, it does raise interesting
issues concerning the rationalities of contemporary air policies. The notion
of the sensitive body promotes a subject-position of personal care that while
asserting the responsibility of government to alert individuals to the risk of
impending air pollution events, also partially insulates political authorities
from being held accountable for the actual mitigation of harmful levels of
pollution in the first place.

The second example of the promotion of more self-regulating forms of
atmospheric subjectivity arose in relation to the potential emergence of dig-
ital atmospheric beings. The idea of digital atmospheric beings was devel-
oped as a concept in this volume in order to explore the new subjectivities
that could be produced as a product of the ready availability of online, real-
time air pollution data. The operation of the British government’s Automated
Urban and Rural Network of air monitoring has recently been combined
within an online Air Quality Archive to offer new insights into the condition
of the British air. While the research presented in this volume did not explore
the real impacts that such digital innovations have had on the formation of
new atmospheric subjectivities, and associated modes of air conduct, it is
clear that such easily accessible data offers the opportunity for atmospheric
knowledge to become a more integral part of the social consciousness and
individual decision making. Because these new digital technologies of gov-
ernment provide up-to-date and geographically comparable data on air pol-
lution levels throughout Britain, it is possible to imagine the quality of the
air becoming a factor in decisions concerning where to buy a home, school
your children, or even take your daily run.

It is possible to interpret the contemporary manifestations of a sensitive
body and digital atmospheric being as highly empowering subject-positions.
I would argue, however, against an interpretation of the new atmospheric
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subjectivities that represents them in direct opposition to the more subser-
vient modes of atmospheric selfhood described elsewhere in this volume.
While at one level it is clear that the production of atmospheric knowledge
that can be readily incorporated into personal everyday decision making is
less coercive than the forms of atmospheric persuasion that were exercised in
clean air exhibitions and training initiatives, it is also possible to see that the
existence of such knowledge forms can shift responsibility for coping with
air pollution away from government institutions and place more pressure on
atmospheric subjects. These debates about freedom and subjugation aside,
I believe that it is crucial to interpret the sensitive body and digital atmo-
spheric being in relation to emerging modes of neo-liberal governmentality
(see Larner & LLe Heron, 2005). It is analytically important to position these
new atmospheric subject-positions in relation to neo-liberalism because
they appear to reflect the increasing emphasis that is placed on personal
responsibility and self-government within such strands of economic and
political rationality. More importantly, however, analyses of neo-liberal gov-
ernmentalities have revealed a tendency to pursue systems of government
that promote socio-ecological care only up to the point that economic gain
and profit are not compromised (see Ong, 2005, 2007). It appears that
what the contemporary subject-positions associated with the regimes of
digital air knowledge and prediction have in common is that they enable
economically beneficial levels of uncosted air pollution to continue within a
regime that places responsibility for coping with such environmental prob-
lems within the rational decision making of the individual citizen.

Learning Like a State in an Age of Climate Change

I have heard historians discuss whether it is possible to really learn from
history. Related debates do not, necessarily, question the fact that we can
learn about what has happened in the past, but engage with the legitimate
issue of whether historical learning can really provide a reliable basis for
shaping contemporary decisions and actions. It is clear that the myriad
nature of historical reference points and sources mean that the events of the
past can, to some extent at least, be weaved together to support almost any
lesson that a present generation or political community may want to learn
from history. Notwithstanding the naive or cynical manipulation of histori-
cal narratives to support contemporary forms of ‘social learning’, the histo-
ries of government and science presented within this volume reveal that
while history may not be able to offer paradigms for the present, it can guide
our understandings of how to exploit the contingencies of the past in order
to support the emergence of different atmospheric futures. Drawing on the
conceptual and empirical insights developed throughout this volume, this
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section reflects on the lessons of air government history in two contexts.
First, it considers the parallels that exist between the history of air govern-
ment and science in Britain and the contemporary apparatus of climate
change mitigation that is being developed. Second, analysis concludes by
considering the future of air government and science in Britain by exploring
alternative regimes of atmospheric knowledge production, which offer more
open systems for learning about air and its conduct, and how such systems
could be initiated.

Climate change and the era of total atmospheric
government

It may appear peculiar that a book devoted to studying the relationship
between government, science and air pollution should only begin to discuss
questions of climate change in its closing pages. One thing that is now clear
(at least within the prevailing scientific consensus) is that the gradual accu-
mulation of human-produced carbon dioxide, and other greenhouse gases,
is the single most significant social legacy associated with atmospheric pol-
lution. The reasons why discussions of climate change have not featured
more prominently within this volume are threefold. First, although scien-
tific concern for, and awareness of, climate change and the principles of
global warming have a long history (dating back to the groundbreaking
work of nineteenth-century Swedish chemist Svante Arrhenius; and more
recently to the assiduous recordings of changes in the atmospheric concen-
tration of carbon dioxide by Charles David Keeling), a concern with gov-
erning climate change has only recently started to occupy the minds of
States. It was not until 1984, in the government’s response to the 7Tenth
Report of the Royal Commission on Environmental Pollution, that we see a firm
commitment in Britain to the State-sponsored monitoring of the build-up
and effects of carbon dioxide accumulations in the atmosphere (DECDEDP,
1984: 71-2). Second, the fact that carbon dioxide is an abundant com-
pound in the Earth’s atmosphere (a fact that famously, if erroneously, led
to the claim that carbon dioxide was not an air pollutant at all), whose pol-
luting effects are only expressed at the level of global heat balances, means
that its study has not required the same forms of spatial orchestration
between government and science that has been seen with other forms of air
pollution. In a sense the study of carbon dioxide has moved in completely
the opposite direction from the longer historical study of other air pollut-
ants. Whereas the study of carbon dioxide has moved from the compilation
of aggregate global assessments of atmospheric concentrations, to a retro-
spective analysis of the national and local sources of such pollution, the
historical knowledge of aerosol and other air pollutants has gradually
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accumulated from local assessments of air quality to provide much larger
geographical pictures of the extent and movement of pollution. Thirdly, and
finally, it is clear that the assessment and government of carbon dioxide in
Britain has largely been conducted within the frameworks of air pollution
assessment and control that had already emerged in order to regulate other
air pollutants.

Notwithstanding the reasons why climate change has not featured more
prominently within this volume, it is clear that there are some crucial paral-
lels between the history of air pollution presented here and contemporary
governmental and scientific practices surrounding climate change. At one
level, despite being a very different form of pollutant than those already
discussed, the gradual accumulation of carbon dioxide in the Earth’s atmos-
phere has been part and parcel of the same socio-industrial processes that
have created the atmospheric problems discussed throughout this book. It
is helpful to think of carbon dioxide as the invisible and insidious pollutant
that escaped the watchful gaze of the atmospheric observers; was undetec-
ted in the gauges of the CIAP; and was untested by the filters of the National
Air Pollution Survey, to only now become an object of government with
science. But the parallels run even deeper than this. It is interesting for
example to think of climate change as the meteorological apex of air pollu-
tion history. We saw that the early monitoring of air pollution in the late
nineteenth and early twentieth centuries was tightly tied to the expertise of
meteorological experts. While the early science of air pollution was, how-
ever, concerned with the role of the weather in conditioning the severity and
location of pollution events, it appears that with the advent of climate change
the government of air pollutants is being used as a way of controlling aspects
of the climate and meteorology. There is, of course, another rather ironic
connection between climate change and the forms of air pollution analysed
in this volume. There is a concern that aerosol pollution (including smoke
and sulphates) may actually be shielding certain parts of the planet (par-
ticularly heavily industrialising metropolitan areas) from the worst impacts
of global warming (see Pearce, 2007: 177-83). While scientists remain
uncertain about whether aerosol pollution is actually contributing towards
or militating against global warming, it is possible that if the fight for cleaner
air is finally won, it could release up to a quarter of existing atmospheric
warming, which is currently being held up by dirty air, into the global climate
system (ibid.: 179).

Although it is clear that the climate change debate and the history of air
pollution government presented in this volume reflect parallel and, at times,
directly overlapping stories, it is important to consider in greater detail
precisely what additional perspectives our discussion of atmospheric govern-
ment with science can have for the contemporary deliberations concerning
climate change and associated political and scientific practices. At one level,
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it is clear that contemporary debates around the nature and regulation of
climate change are recreating many of the tensions between States and
atmospheric science we have charted throughout the history of air govern-
ment in Britain, but at an increasingly international level (see Miller, 2001;
Miller & Edwards, 2001a). While the British government could now be
classified as a strong advocate of climate change abatement, it is clear that
many more sceptical political administrations are questioning the nature of
climate change on the basis of the science upon which its discovery has
been based. It appears that when it is politically expedient for government
authorities to either question, or outright undermine, arguments for anthro-
pogenic forms of climate change, it is the work of atmospheric scientists
that has come under the most intense scrutiny. It is in this context that dis-
courses of junk science have been used to question the rigour and validity of
the work of atmospheric sciences (see Monbiot, 2006: 20—-42).° It is not just
that government authorities have been deliberately undermining and ignor-
ing climate scientists — although there are times when they clearly have.
There is genuine uncertainty in the scientific community (within a prevail-
ing consensus on the nature and causes of climate change) as to the precise
extent of climate fluctuations we may be facing, and what the best course of
action should be. What is clear is that the concerns over the role of the
‘speculative’ sciences of air pollution we have seen throughout the history of
atmospheric government is going to be a recurring theme within emerging
regimes of climate governance.

The nature of climate change means that its effective study requires the
formation of unprecedented programmes of international scientific col-
laboration. It is in this context that the twenty-first century is being charac-
terised by new fusions of atmospheric science (in particular climate sciences
and modelling) and international government systems (see Miller &
Edwards, 2001b). These programmes of collaboration do not only need to
cross national borders, but also require the careful calibration of research
conducted on glaciers, oceans, vegetation mass, land-use change, the
carbon cycle, global albedo levels, as well as climatology and meteorology.
While such research is currently being supported and marshalled (if not
directly coordinated) by key United Nations organisations and the
Intergovernmental Panel on Climate Change, it is clear that such a total
science of the climate is going to provide the basis for emerging forms of
atmospheric government with science in the future. It is precisely in this
context that much research needs to be done on the emerging relations
between governments and the inevitably speculative sciences of climate
change, in order to better understand how government systems can foster
effective apparatus of climatic knowledge gathering, and climate science
can support nascent systems of environmental government at a range of
scales.
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Beyond the changing relations between atmospheric science and govern-
ment that are connected to the climate change debate, it is interesting to
note the strong relations that exist between current regimes of carbon diox-
ide monitoring and systems of air pollution surveillance. While British
greenhouse gas emissions are not monitored systematically through a
physical network of automated and non-automated sampler sites,” the
British government does deploy the same system of surrogate statistical
analyses as used to monitor other forms of air pollution in order to compile
greenhouse gas statistics. Consequently, British greenhouse gas emissions
are compiled by AEA Energy and Environment from existing statistics con-
cerning energy consumption, transport, industrial production, agricultural
activity and changes in land use and forestry (the process for calculating
the methane released from landfill sites is currently being reviewed by AEA
Energy and Environment).® It is on the basis of these statistical sciences
that it is possible to estimate that the UK emits approximately 468 million
tonnes of carbon emission every year.’ It is important to recognise that
while the statistical estimates of greenhouse gases in Britain appears impres-
sive in its scope it is actually highly limited. At present there are key sectors
of the economy that are not incorporated in the measures (including most
controversially the aviation industry). Also, current greenhouse calcula-
tions do not account for so-called embedded emissions — the emissions that
are produced outside the UK by British companies that have relocated
inter alia.

It is on the basis of such estimate techniques that, as with other air pol-
lutants, the British government assesses its levels of exceedence of green-
house gas emissions. It is at this point that emerging sciences of climate
change modelling and prediction are starting to undermine regimented
regimes of atmospheric government. Currently Britain is committed to a
United Nations Framework Convention on Climate Change agreement to
reduce its greenhouse gas emissions by 12.5% below 1990 by 2008-12, and
a new domestic goal of a 60% reduction in carbon dioxide emissions by
2050.1° As we saw with the setting of aerosol-based forms of air pollution
exceedence levels, current scientific research cannot provide absolute cer-
tainty concerning the levels at which air pollution will cause long-term harm
to people and the environment. Such concerns with the setting of reliable
thresholds for atmospheric government do, however, appear to becoming
an even greater concern within climate research. Increasingly scientists are
coming to realise that complex changes in the environmental systems that
regulate, and are in turn regulated by, the atmosphere (namely the cryo-
sphere, oceans and biosphere) are unlikely to follow liner or incremental
patterns of transformation (so-called Type I changes) (see IPCC, 2007;
Pearce, 2007). Instead it appears possible that climate change could create
a series of nonlinear, sudden transformations (so-called 7ype II changes) in
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global atmospheric conditions that make current greenhouse emissions
targets and the time-scales over which they are set problematic.!!

The final parallel concerns the types of atmospheric subjects that are
being promoted in association with emerging systems of climate govern-
ment in Britain. It is clear that with the incorporation of climate change
learning within the national educational curricula that there is a pedagogic
State strategy to create a new atmospheric consciousness within the British
citizenry. While paralleling the forms of direct instruction that surrounded
early strategies of pollution abatement in Britain, there is an argument that
with the effects of climate change often being distantiated from the indi-
vidual subject (both in time and space) that creating an imaginative link
between the citizen and the atmosphere is now more important then ever.
Beyond the collective provision of climate change education, it is also appar-
ent that systems of climate government are attempting to instil self-reflective
structures for atmospheric reform. These strategies of atmospheric self-
reflection have been targeted at individuals through the government’s Acz on
CO, initiative, and at corporations and institutions of various kinds thor-
ough the work of the Carbon Trust. These initiatives build on the current
fashion for personalised carbon management plans, calculators and gyms in
order to enlist the individual, or organisation, in the active monitoring and
assessment of their own atmospheric relations. These strategies seek to cul-
tivate senses of self-interest in carbon management (particularly in relation
to the financial savings associated with energy conservation). But, unlike
the forms of subjectivity associated with air pollution abatement we have
discussed, carbon calculation appears to make the climatic self in a different
mould than the atmospheric subject. Carbon calculation actually engages
the subject in the process of (virtual) air monitoring. If Agrawal is correct,
and personal engagement in the processes of environmental monitoring
promotes a much deeper sense of engagement and care for the environ-
ment, then what is occurring in carbon management could offer the hope of
different types of atmospheric self. This could be a self who is more inti-
mately engaged in the processes of atmospheric knowledge production, not
merely a subject who is charged with responsibility for insulating them-
selves against the worst side effects of air pollution.

Cartographies of the atmospheric future: on collective
learning and new air mentalities

At the beginning of his 1979 lecture course at the College de France (trans-
lated as the Birth of Biopolitics), Foucault reflects on the intentions that
informed the previous year’s lectures on the history of governmental reason
(Foucault, 2008 [2004]). Crucially, Foucault muses that his intention in
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constructing a history of government had not been to undermine the vision
of governmental institutions as a potential power for good, but to unstitch
the historical universals of State, society and economy in order to reveal the
possibility of other reasons and systems for government (ibid.: 1-4). This
volume has neither been a celebration, nor a denigration of the history of air
pollution government in Britain. Instead it has sought to unpack the
historical universals of State and science in order to reveal how systems of
atmospheric government with science have been constructed around the
contingent opportunities for the production of atmospheric knowledge.
What has become clear is that the seamless, and seemingly overwhelming,
power of contemporary knowledge systems concerning the atmosphere
tend to reinforce the belief that only particular constellations of big State
and big science could possibly comprehend the complexities of the air and
guide associated forms of government. The uncontested supremacy of
atmospheric government with science in the production of knowledge is a
basis for a largely unchallenged power over the air. But it is worth reflecting
on this axiomatic connection between power and knowledge that is so
often made within political analysis. While it is clear that knowledge is a
crucial context for the securing of power, it is also clear that not all power is
knowledge-based, and that not all knowledge necessarily becomes powerful.
In this context, what is most striking about the history of British air pollu-
tion science and government is how little of the things we know about the
fluctuations of the air have actually become the basis for fundamental
changes in the way in which we relate to the atmosphere. Acknowledging
the effectiveness of the 1956 Clean Air Act (and associated National Air
Pollution Survey) in overcoming Britain’s ‘smoke problem’, most atmos-
pheric knowledge has had little lasting impact on prevailing social patterns
of behaviour concerning air pollution. While we may look back in wonder at
the smogs of 1950s’ Britain (or the contemporary air quality of Beijing) and
shake our heads in disbelief, we collectively continue to pollute the atmos-
phere through the invisible emissions of our car exhausts and embedded
carbon footprints. The power of atmospheric knowledge consequently
appears to have predominantly been expressed as a basis for justifying toler-
able levels of pollution and redefining basic rights to pollute. My conclud-
ing question then becomes: how can we make atmospheric knowledge a
more powerful force for socio-political change?

In considering this question I started to reflect upon why the vast collec-
tions of atmospheric knowledge produced in Britain every day appear to
have only intermittent relevance for contemporary forms of air conduct and
politics. It appears to me that the reasons for this disjuncture can be dis-
cerned within the contemporary structure of atmospheric knowledge pro-
duction in Britain. With the possible exception of personal carbon dioxide
calculations, the vast majority of atmospheric data on air pollution compiled
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in Britain is done so either as part of nationally orchestrated government
networks, or specialist scientific research programmes. The atmospheric
knowledge produced as part of these large-scale systems tends to emanate
from spaces and places that have been chosen for their statistical and/or
scientific utility, but rarely tend to have meaningful connections to social
territories. Under this system, atmospheric knowledge only becomes
meaningful to subjects when it is abstracted from its points of production in
networks of government science to constitute a regulatory basis for personal
best conduct. While it may be difficult to imagine legitimate alternatives to
current systems of atmospheric knowledge gathering, history does provide
us with some clues. One thing that the histories presented in this volume
have shown is that far from being the reserve of a national elite of govern-
ment bureaucrats and designated atmospheric scientists, the monitoring of
air pollution emerged out of local networks initially forged by concerned
citizens and scientists. These citizen-scientists used their knowledge of local
areas and emerging scientific techniques as a way of calibrating atmospheric
surveillance with visions of community renewal and improvement. While
I do not wish to romanticise the air pollution scientists of the past, the local
subjectivities of previous collective experiments in atmospheric knowledge
production could offer inspiration for the twenty-first century. It is interest-
ing to imagine the impact that rescaled systems of atmospheric surveillance,
which while still replete with the modern accoutrement of atmospheric
sciences could be constructed around spaces of collective meaning and
identification, like the community, neighbour or turf. It is not that these
new atmospheric spaces would be disconnected from other urban, regional,
national and global networks of knowledge gathering, but they would allow
new forms of collective engagement with the atmosphere. If we take Rose’s
call for cartographies of the future literally, is it not possible to imagine the
spatial reorganisation of atmospheric surveillance on these terms providing
the basis for a new set of mentalities towards the air, and novel practices of
air government?

Inspiration for such cartographies of the future does not, however, lie
only in the past. At the moment there are a number of examples of collective
forms of air monitoring being developed and implemented. Certain local
authorities in Britain, for example, are encouraging the online compilation
of community carbon footprints, which are enabling local areas to under-
stand their local relations with the atmosphere.!? In the USA a number of
community air monitoring programmes have already be initiated. A promi-
nent example is the Environmental Protection Agency’s AirBear initiative
that operates in the Roxbury Neighbourhood in Boston, Massachusetts (see
Environmental Protection Agency, 2002).!> This programme, which is based
upon an online real-time pollution analysing device, appears to be very
similar to the automated urban and rural networks of air monitoring that
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operate in Britain. However, through strong links with local environmental
groups and research institutions, which helped set up and locate the moni-
toring equipment, the AirBeat programme has been able to integrate air
monitoring into a broader politics of urban air defence and community
engagement. A number of community groups have consequently used the
data produced by the scheme to support campaigns for clean buses and
environmental education drives (ibid.). Such schemes are important
because they appear to move beyond individualised monitoring to engage
in a form of collective learning. Collective learning, constituted within
meaningful spatial contexts, appears to be empowering in ways which more
individualistic visions of atmospheric subjectivity and government are not.
Collective atmospheric learning can help communities to understand how
a number of issues ranging from new housing, road and industrial develop-
ments, to the relocation of school and healthcare facilities, can change a
community’s air and people’s relationship to it. To paraphrase Latour,
‘matters of atmospheric fact suddenly become matters of political concern’
(Latour, 2007a: 5). Ultimately such initiatives are empowering to the extent
that they shift atmospheric politics away from the normative realms of per-
sonal reform and into the arenas of political geography. It also appears
likely that the construction of community atmospheres will provide a more
powerful context within which to lobby for governmental change and air
policy reformulation than those offered within more individualistic forms
of air subjectivity.

While I believe studies of the new atmospheric spaces of collective sci-
ence could provide a fertile terrain for much research in human and physi-
cal geography over the next decade, this call for alternative ways of knowing
and governing the atmosphere should not be interpreted as a neo-anarchist
attack on the State. States, as key nodes and progenitors of atmospheric
government with science, have a crucial role to play in our collective air
futures. As Latour presciently reflects, ‘How can we detect new phenomena
at the extreme limit of the sensitivity of instruments, without a meticulous
accumulation of data over a very long time? No one has the ability to keep
track of these except administrators’ (2004: 205). In this context, I am with
Latour when he recognises that it is not States that disenfranchise us from
atmospheric power and responsibility, it is the ideologies of scientific and
governmental elitism, and associated obfuscating modes of atmospheric
calculation that accomplish this task (2007b). Rather than placing our faith
in the cognitive rationalities of States to think through our atmospheric
problems for us then — which ultimately appears to lead to governmentali-
ties that offer minimal environmental protections and only guard narrow
thresholds of ecological security — we need to find new ways of learning with
States."* We need more, not less, air sciences to support more, not less,
atmospheric government.



Notes

CHAPTER ONE

For more on this most probably apocryphal tale see Brimblecombe (1987:
9-14).

While rightly suspicious of accounts that suggest an early transgression of the
1306 proclamation was decapitation, Brimblecombe does propose that the
destruction of furnaces was a likely penalty for disobeying the Proclamation as
this was the established punishment for those building furnaces on roadsides
(1987:9). It is very difficult to locate any reference to this much-reported exercise
of torture that cites an original historical source as evidence for its occurrence.
See the Brizish Air Quality Archive at http://www.airquality.co.uk/archive/index.php
(accessed 8 February 2008). The nature and work of the Air Quality Archive will
be discussed in far greater detail later in this volume (see in particular Chapter
Seven). The Archive is supported by the Department for Environment, Food and
Rural Affairs, the Scottish Government, Welsh Assembly Government, and the
Environment and Heritage Service, and is run by AEA Energy and Environment.
For a detailed analysis of the history and operation of the 1843 Select Committee
on Smoke Prevention see Ashby and Anderson (1981: 7-11); Brimblecombe
(1987: 101-3); Mosley (2001: 119-20).

For an informative overview of the air pollution levels in Beijing and various
attempts that are being made to measure and government particulate matter see
British Broadcasting Corporation (2008).

See World Health Organisation (2005: 9—14) for more information on air quality
standards (and the rationality behind such standards). Note the level of 50
micrograms/cubic metre pertains to permissible levels of PM,  for a 24-hour
mean.

These figures are based on readings taken at the Olympic Village and BBC office
in Beijing by the British Broadcasting Corporation (Bristow, 2008). Official air
pollution figures can be obtained from the Beijing Municipal Protection Bureau
at http://www.bjepb.gov.cn/air2008/olympic.aspx (accessed 11 August 2008).
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8

These figures were based on estimates made in 1995/96 (Royal Commission on
Environmental Pollution, 2007: 35). For more information on links between air
pollution and human health in Britain consult reports produced by the
Department of Health’s Committee on the Medical Effects of Air Pollutants
(COMEAP).

This estimate was actually based on figures derived from Defra (2006).

I would like to acknowledge at this point the contributors to a session I co-
convened (with Simon Naylor) at the 2007 Annual International Conference of
the Royal Geographical Society (with the Institute of British Geographers) in
London. The session was entitled Awmospheric Geographies: The Politics and
Histories of the Skies, and brought together human and physical geographers and
historians of science. This session, and the sense of supportive collaboration it
embodied, has been a great source of inspiration for me in the completion of
this volume.

CHAPTER TWO

1

The degree of Molesworth’s respect and admiration for ‘men of science’ is easy
to discern from his inaugural address to the Manchester Association for the
Prevention of Smoke (see Mosley, 2001: 119). In this inaugural meeting
Molesworth described how he felt like a ‘dwarf amongst giants’ — ‘a child
amongst sages’ when in the company of men of science (ibid.: 119).

Ibid.: 7.

See for example Ashby and Anderson’s (1981) account of the early work of
Michael Angelo Taylor MP to establish a Parliamentary Act to abate urban
smoke in Britain, ibid.: 1-7.

HC.PP.1843(583) — Final Report: iii.

In London the Assize of Nuisance was used as a mechanism for resolving air pol-
lution disputes between metropolitan neighbours (see Brimblecombe, 1987:
12-14).

Fumifugium; or the inconvenience of the aer and smoak of London dissipated was
first printed by W. Gobdin for Gabriel Bedel and Thomas Collins, London. An
online edition of Fumifugium is available at http://www.geocities.com/Paris/
LeftBank/1914/fumifug.html (accessed 8 August 2007).

In his wide-ranging analysis of Fumifugium Mark Jenner (1995) argues that
Evelyn’s work should not be interpreted simply as an act of environmental
benevolence, but as a highly political act. Jenner discerns great significance in
Evelyn’s dedication of Fumifugium to King Charles II (1995: 537). Fumifugium
was published the year after King Charles II’s restoration to the throne, and
Jenner argues that it was the desire to usher in a new political era, as much as a
moral opposition to the evils of air pollution, that infused Evelyn’s work (cf.
Brimblecombe, 1987: 47-52). As a devoted Royalist, Jenner argues that Evelyn
used Fumifugium to fuse political ideology and ambition with air pollution. To
these ends, the smoky chaos of London became synonymous with the interreg-
num, while the desire to produce a clean and healthy atmosphere in London
becomes a symbol of the inherent virtue of the new political regime (ibid.: 540).



NoTESTO PP. 1017 237

10
11

12

13

14

15

16

17

18

19
20

21
22

In order to fulfil his smokeless visions, Evelyn proposed the use of alternative
fuel sources to coal, the movement of smoky trades to the outskirts of
the metropolis and creation of new parks with flowers that would perfume the
atmosphere (see Brimblecombe, 1987: 50; Jenner, 1995: 544).

Brimblecombe does suggest, however, that it may well have been the costs of
Evelyn’s plans that meant it was unlikely to receive Parliamentary support and
was thus prohibitive to implement on a large scale (ibid.: 50).
HC.PP.1843(583)-Final Report: 177-80.

HC.PP.1843(583)-Final Report: 180. In this quote Faraday was making
specific reference to the practicability of smoke abatement in the domestic
sphere.

It is interesting to note that while at the Royal Manchester Institute Lyon
Playfair worked with Angus Smith, who would later head the Alkali Inspectorate
and coin the term acid rain.

HC.PP.1846 (194). De la Beche and Playfair were actually instructed to pay
particular attention in their study to the towns of Leeds, Manchester, Bradford
and Derby.

HC.PP.1846 (194): 3-4.

HC.PP.1846 (194)-App D. This appendix provides details of the observations of
smoke made by Joseph Fox at the Cotton Mill on David Street in Manchester.
It should, perhaps, not be surprising that Foucault rejected his own scientific
characterisation of modern systems of government. In his earlier analysis of
the Archaeology of Knowledge Foucault displayed a keen awareness of the dis-
tinctions between scientific epistemologies, with their ‘coherence and demon-
strativity’, and quasi-sciences (such as political economy) (Foucault, 2006
[1969]).

As perhaps the first widely applied European philosophy of economic govern-
ment, the Physiocratic system claimed that a nation’s wealth and well-being
were based upon the effective use of productive agricultural lands. The
Physiocratic position marked a strong contrast with competing Mercantilist phi-
losophies that associated wealth with the accumulation of financial resources in
the ruling elites, see Charbit (2002).

This point can, in fact, be discerned in his earlier lecture to the State University
of Rio de Janeiro in 1974. In this lecture he introduces the idea of a science of the
state. According to Foucault the notion of a science of state could be seen in two
main ways: (i) as an arena of research which focuses on the State itself as an
object of analysis (something akin to political science); or (ii) as a reference to
procedures in and through which State bureaucracies collect and collate knowl-
edge that constitutes the basis for governmental decision making (Foucault,
2000a [1994]).

See Popper, 2002 [1950]: 27-34 and his discussion of science as methodology.
For a more detailed review of the epistemological upheavals associated with the
scientific revolution see Shapin and Schaffer, 1985; Shapin, 1988, 1994, 1996.
Here Foucault is quoting Chemnitz’s Dissertatio volume 1 (1712 [1647]): 6.
The uncertainties surrounding the nature of scientific method are articulated
clearly in the foundational debate between Rudolf Carnap and Karl Popper
concerning whether scientific methods and data are defined by processes of



238

NOTES TO PP. 18—23

23

24

25

26
27

28
29

30

31

32

verification or falsification. For a short overview of this extensive and extended
debate see Hacking, 2005 [1983]: 1-17.

It is precisely in this context that statistics, as a key modality of standardised,
scientific measurement (and quite literally meaning, of course, ‘the science of
the state’), has been interpreted as a key indicator of the rise of the governmen-
tal State (see Hacking, 1990).

For a very interesting discussion of what being anti-scientific may mean (at
least in relation to the contemporary science wars) see Shapin, 2001: 99-115.
See Popper (2002 [1950]: 3—26) for a discussion of how belief in the certainties
of science, as oppose to its ever-changing and evolving method, has been
exploited to justify the unchanging logics of authoritarian and totalitarian
regimes. In these instances, while purportedly based on scientific logic, such
State systems actual undermine the methodological premise of scientific
discovery.

Foucault, 2007 [2004]: 358.

It should come as little surprise that Foucault commenced his 1978 lecture
series with an exegesis on biopower because this is the concept upon which he
terminated his previous lecture series at the Collegeé de France, (published in
English as Sociery Must Be Defended) in 1976 (Foucault was on sabbatical in
1977) (Foucault, 2004 [1997]).

Foucault, 1991 [1975], 2002 [1961], 2003a [1963].

While it is possible to trace Foucault’s interest in biopower to his earlier excava-
tion of the techniques of bodily observation and discipline associated with
prison, clinic and asylum, it is not until 1974 that we see an explicit problema-
tisation of the term, see Foucault, 2000a [1994]. See also Foucault, 1998
[1976]: 135-59, 2004 [1997]: 239-64.

The emerging role of governmental institutions within the administration of life
can be seen in three broad ways. First, and at a more local level, the role of
government authorities in the management of health can be discerned in the
rise of public health and the associated regulation of the urban hygiene, housing
and sanitation that commenced in eighteenth- and nineteenth-century Europe
(what Foucault describes as urban medicine) (Foucault, 2000a [1994]: 134).
Second, from the eighteenth century onwards it is possible to see the increas-
ingly active State control, standardisation and certification of the medical pro-
fession (what Foucault termed szate medicine) (ibid.). Thirdly, and supported by
the establishment of a State-sponsored medical cadre, the governmentalisation
of the medical agenda was predicted upon the collation of national figures con-
cerning the health of the population (including statistics of fertility, morbidity
and longevity).

It is in this context that contemporary writers such as Agamben and Dillon
have emphasised the complex systems of co-existence between sovereignty, dis-
cipline and security and sought to uncover the dark side of biopolitics, see
Agamben, 1998; Dillon, 2004.

It is clear from the work of Foucault that although the rise of biopower to the
level of demographic calculation is connected to the rise of a governmental
state, that governmental rationality has its own history that cannot be circum-
scribed to biopolitical rationality alone.
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For an overview of the range of meanings associated with governing in the thir-
teenth, fourteenth and fifteenth centuries, for example, see Foucault, 2007
[2004]: 121.

Drawing on the reflections of Saint Gregory Nazianzen, Foucault ultimately
claims that this history of governing men is essentially a history of the ‘art of arts’
and the ‘science of sciences’ (Foucault, 2007 [2004]: 150-1).

Here Foucault considers the various meanings associated with the verb to govern,
According to Foucault one of the key historical definitions of the verb to govern
is ‘to conduct someone’. See also Foucault, 2007 [2004]: 193, where he outlines
the different ways in which it is possible to understand the notion of conduct.
For an excellent overview of the diverse methods and epistemologes of SSK
and its relations with STS and the history of science see Shapin, 1995.
Haraway famously called for a situated account of scientific knowledge as an
epistemological and methodological remedy for what she discerned to be a
widely accepted vision of an all-seeing science that floats above the reality it
reveals (Haraway, 1991: Chapter 9).

See Foucault’s extended discussion of the relationship between subjugated
knowledges and science in Foucault, 2004 [1997]: 6-14.

Note that Latour positions his analysis of pasteurisation within the epic account
of the Napoleon’s ‘Russian Campaign’ provided by Leon Tolstoy’s War and
Peace. According to Latour, just as Tolstoy’s novel reveals that the complexities
of military battles make it difficult to ascribe victory or defeat to the actions of
often-isolated leaders (whether it be Napoleon or Kutuzov), the success or fail-
ures of scientific techniques are never the product of the actions of scientists
alone (Latour, 1988 [1984]: 3—12).

This form of methodological perspective is precisely why Latour argues that
contemporary sociology must abandon its assumption that ‘the social’ (whether
it be in terms of the sociology of scientific knowledge, or the social construction
of nature) is a category of explanatory power. Latour argues that it is society
that must be reassembled and explained. For an earlier rendition of this argu-
ment see also Latour, 1988 [1984]: 9. For a related discussion of the problem-
atic deployment of nature within science and politics see Latour, 2004: 9-52.
For more on the nature and history of the sciences war see Shapin, 2001.
According to Shapin the science wars are based upon the fact that claims about
the social nature of scientific knowledge have been asserted so strongly by soci-
ologists rather scientists themselves not recognising the contingent nature of
scientific enquiry.

See Michel Senellart’s essay on the context of Foucault’s 1978 lecture series in
Foucault, 2007 [2004]: 369-401 and his discussion of Foucault’s relationship
with French politics and his search for a socialist govermentality that could help
to reinvent the Left.

CHAPTER THREE

1
2

Smoke Consumption Report, 31 January 1925, L.Met.Arch LCC/PC/Gen/1/9.
L.Met.Arch LCC/PC/Gen/1/9.
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See, for example, the records of Birmingham’s borough analyst Alfred Hill on
the detection of acid-based forms of air pollution by use of olfactory classifica-
tions, B.Cit.Arch BCC/AR-76.

See in particular the evidence given to the 1843 Select Committee on Smoke
Prevention by Captain A.W. Sleigh (Assistant Commissioner of Police in
Manchester), presented on 3 August 1843. Under questioning by Committee
members Captain Sleigh recounts his visual survey of chimneys in Manchester
and his assessment of the relative contribution of domestic and industrial
premises to the air pollution problems of the city. Within the records of this
testimony it is clear that members of the 1843 Committee remain unconvinced
with the ability of Captain Sleigh to effectively differentiate between the quantities
of smoke emanating from industrial and domestic fires. HC.PP.1843(583) —
Final Report para. 1521-1561.

Crary utilises Deleuze and Guattari’s notion of amalgamarion to reposition
vision as the historical product of a range of material and discursive practices.
The notion of amalgamation is developed in Deleuze and Guittari (1987) to
reveal how the power of technology is not the product of the tool itself, but the
relations between the tool and social context.

For more on the complex nature of modernity as ‘vital mode of existence’ see
Berman (1983).

It is important to note that the necessary (re)embracing of subjective vision
during the nineteenth century did not involve the abandonment of objective
perspective. The work of Donna Haraway reveals how the ideal of the camera
obscura (the insulated site for enhanced sight) has continued to inform the sci-
entific ideology of ‘seeing everything from nowhere’ and been used to deny the
situated nature of all vision (Haraway, 1991: 183-201).

Crary describes the transformation of the science of sight in the nineteenth
century as a movement from the abstract geometric optics of classical science
to the physiological optics associated with the corporeal experience of moder-
nity (1992: 16).

For an interesting discussion of the antagonistic relationship between Foucault’s
analysis of vision, discipline and surveillance, and Guy Debord’s theory of the
Society of Spectacle see Crary (1992: 17-19).

Note here the similarities in technique between nineteenth-century scientific
sight and what Urry terms the romantic gaze. As with trained scientific sight, the
romantic gaze of the eighteenth and nineteenth centuries was synonymous with
solitude and intense reflection. However, while the scientific gaze used time to
engage reason, the romantic gaze sought to cultivate a sense of the irrational as
a basis for appreciating the natural world (see Urry, 2002: 43-5).

It was in fact in 1848, as part of a Public Health Bill, that the British State first
offered a national law prohibiting certain forms of air pollution. One of the key
consequences of the 1848 Act was the formation of a National Board of Health
and corresponding Local Health Boards to implement the legislation and
monitor public health.

B.Cit.Arch BCC/AR-74.

B.Cit.Arch BCC/AR-74.

B.Cit.Arch BCC/AR-74.
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B.Cit.Arch BCC/AR-74; B.Cit.Arch BCC/AR-76; B.Cit.Arch BCC/AR-78.
B.Cit.Arch BCC/AR-74; B.Cit.Arch BCC/AR-76; B.Cit.Arch BCC/AR-78.
B.Cit.Arch BCC/AR-76.

For further details of this arrangement and the circumstances surrounding it
see B.Cit.Arch BCC/AR-78.

According to Mosley the Manchester Police Commission was given significant
responsibility for the monitoring and regulation of air pollution offences from
the late eighteenth and early nineteenth centuries.

B.Cit.Arch BCC/AR-73, Minute 5437 — 7 February 1877.

The Alkali Acts were a product of an 1862 Parliamentary Select Committee
chaired by Lord Derby. Thorsheim claims that the Alkali Act of 1863 resulted
in the creation of the first nationally scaled body for regulating environmental
pollution in the world (Thorsheim, 2006: 114).

For more on the role of factory inspectors and the remit of their respective
spatial responsibilities see Jones, 2007: 111-42.

Report to Birmingham Inspection Committee dated 13 June 1866 — B.Cit.
Arch BCC/AR-76.

The technological fixes that were available for the absorption of acidic air meant
that the Alkali Acts were successful in reducing the emission of hydrochloric
acid by greater than 95% in a relatively short period of time, see Brimblecombe,
1987: 139.

Birmingham Borough Inspection Committee (1872). Report on the Public Health
1872, the Steam Whstles Act, and the Adulteration of Food etc., Act for Presentation
to the Council (Steam Printing Offices, Birmingham).

Brimblecombe parallels the emergence of Sanitary Authorities with more spe-
cialist training regimes and systems of accreditation. In 1876, for example, the
Sanitary Institute created a system whereby sanitary inspectors could be trained
and certified (Brimblecombe, 2004: 17).

For more on the operation of the Smoke Sub-Committee see B.Cit.Arch BCC/
AR-72.

B.Cit.Arch BCC/AR-78, Minute 3738.

B.Cit.Arch BCC/AR-78, Minute 3756.

A range of para- and nongovernmental agencies now produce statistics, but the
etymology of the word (from the German szaziszik) literally translates as ‘knowl-
edge of the state’ (Foucault, 2004 [1997]: 274).

B.Cit.Arch BCC/AR-73 — 4 January 1877.

B.Cit.Arch BCC/AR-73, Minute 5437 — 7 February 1877.

In September of 1876 alone 756 observations of smoke pollution were recorded
in Birmingham, B.Cit.Arch BCC/AR-73.

HC.PP.1843(583)-App.6, pages 202—-208.

HC.PP.1843(583)-App.6, page 206. See also Mosley (2001: 139). Interestingly,
George Orwell recognised the role of smoke in abetting the activities of pollut-
ers at a much later point in time in his famous account of working-class Britain,
The Road toWigan Pier (1937). Describing one of his ‘urban rides’ into Sheffield
Orwell writes of his failed attempt to simply count the numerous chimneys,
‘[o]nce I halted in the street and counted the factory chimneys I could see;
there were thirty-three of them, but there would have been far more if the air
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had not been obscured by smoke’ (Orwell, 1937: 35). There appears to be a
particular irony in the way in which smoke as an observable indicator of air pol-
lution tends to work against its own regulatory observation.

36 B.Cit.Arch BCC/AR-72; B.Cit.Arch BCC/AR-73.

37 A copy of the 1875 report produced by Birmingham’s Sanitary Committee is
available in the minute book B.Cit.Arch BCC/AR-72.

38 B.Cit.Arch BCC/AR-72, 16 February 1875.

39 Report of the [Birmingham] Sanitary Commuittee for Presentation ar a Special
Meeting of the Council, 27 July 1875 — B.Cit.Arch BCC/AR-72.

40 B.Cit.Arch BCC/AR-73, Minute 5401 — 3 January 1877.

41 L.Met.Arch LCC/PC/Gen/1/33.

42 L.Met.Arch LCC/PC/Gen/1/33.

43 As Golinski (2006) has revealed, a concern with the impacts of the varied
qualities of the air (including its moisture content, pressure and particulate
content) on British health and social sensibilities had defined areas of overlap-
ping scientific interest for meteorologists and pollution experts as early as the
seventeenth century.

44 L.Met.Arch LCC/PC/Gen/1/33 — Smoke Observation Report, 28 April 1899.

CHAPTER FOUR

1 See Peter Thorsheim’s discussion of the work of the Fog and Smoke Committee
of the National Health Society (Thorsheim, 2006: 91-9).

2 Morus’s Frankenstein’s Children (1998) provides a fascinating insight into novel
combinations of experimental science, entertainment and exhibition in the pro-
motion of electricity in early-nineteenth-century Britain. The promotion of
electrical power, along with other ‘smokeless technology’, would, of course,
become a crucial part of the clean air exhibitions of the late-nineteenth-century
Britain.

3 It is for these reasons that when analysing manifestations of cultural power
Bennett turns to Antonio Gramsci instead of Foucault.

4 Note again here the intellectual antagonism mentioned in the previous chapter
that existed between Foucault’s account of the disciplinary society captured in
Discipline and Punish and the vision of power in a more consumer-based society
developed in Guy Debord’s Society of Spectacle (cf. Foucault, 1991 [1975];
Debord, 1992).

5 See Thorsheim’s analysis of the networks of reform that supported the forma-
tion of clean air exhibitions (2006: 88-91).

6 Thorsheim draws particular attention to the role of the Social Science Association
and its organisation of sanitary reform exhibitions in the 1870s as a key stimu-
lus for the clean air exhibitions that emerged in the 1880s (2006: 80-1).

7 The Smoke Abatement Committee became the Smoke Abatement Institute

following its incorporation, which was supported by the Board of Trade (7%e
Times, 1882).
Ibid.
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For a more detailed history of the Smoke Abatement Committee and the role
of Ernest Hart and Octavia Hill within it see Thorsheim (2006: 88-99).

See Anderson’s (2003: 422-41) discussion of the use of competition as a basis
for agricultural reform and improvement in Australia for example.

County Municipal Record (1912) 24 September: 510, L.Met.Arch LCC/PC/
Gen/1/25.

Glasgow Herald (1910) ‘Smoke abatement, gas fuel, appliances at the exhibi-
tion’, 11 September, G.Cit.Arch MP40/208.

Glasgow Herald (1912) ‘Smoke abatement in Glasgow: exhibition opened’,
21 September, G.Cit.Arch MP40/208.

Sir Oliver Lodge was a vice president of the National Smoke Abatement
Society.

A broader set of spatial plans and associated photographs of the layout of the
smoke abatement and clean air exhibitions of the National Smoke Abatement
Society is available at HI.G/55/209.

Among those organisations who loaned material to the 1936 exhibition were:
His Majesty’s Office of Works; the Corporation of Manchester’s Public Health
Department; the Royal Botanic Gardens, Kew; the British Leather Manufac-
tures Research Association; and the government’s Chemical Research
Laboratory. These exhibit pieces were joined by material donated by a number
of individual scientists and photographers.

The centrepiece of the Leather Manufactures Research Association’s exhibits
was a leather-bound book from Aberystwyth. While several centuries old, it
was claimed that this volume was in much better condition than recently
bound volumes stored in industrial towns (National Smoke Abatement Society,
1936: 49).

L.Met.Arch LCC/PC/Gen/1/25.

G.Cit.Arch MP40/208; L.Met.Arch LCC/PC/Gen/1/33.

Glasgow Herald (1912) L.Met.Arch LCC/PC/Gen/1/25.

L.Met.Arch LCC/PC/Gen/1/25.

For an interesting analysis of the links between the promotion of electricity and
social power in Britain see Luckin (1990).

L.Met.Arch LCC/PC/Gen/1/25; L.Met.Arch LCC/PC/Gen/1/33; see also
National Smoke Abatement Society (1936).

G.Cit.Arch MP40/208; L.Met.Arch LCC/PC/Gen/1/33.

L.Met.Arch LCC/PC/Gen/1/14.

Note that a significant amount of time was spent during the 1843 Select
Committee on Smoke Prevention interviewing engineers, boiler designs and
combustion experts on the most effective means of improving coal combustion,
HC.PP.1843(583).

It is possible to see the standardised scientific training of stokers as undermin-
ing their power in the workplace. The scientific discourses of combustion served
to work against traditional views of the boiler as an idiosyncratic individual,
whose behaviour and preferences could only be effectively interpreted by its
attendant operator. Standardised scientific training suggested that any certified
person could work efficiently with any piece of combustion technology.
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Committee for the Investigation of Atmospheric Pollution (1916) ‘First Report
of the Committee of Investigation — Presenting the Results Obtained for the
Year April 1914 to March 1915’ (Office of the Committee for the Investigation
of Atmospheric Pollution, London) [Reprinted from The Lancet, 26 February
1916], p. iv. M.Off.Arch.MO 249 256.

Thorsheim does, however, note that in the 1880s Glasgow’s sanitary depart-
ment maintained a number of stations that were devoted to the routine assess-
ment of the gaseous content of the air (2006: 127-8).

While Braun does not explicitly explore the role of instruments in changing
governmental rationality, he does show how the changing insights of structural
geologists (which were in part based upon new forms of instrumentation)
transformed the Canadian State’s system of land law.

Committee for the Investigation of Atmospheric Pollution (1916): i, M.Off.
Arch.MO 249 256.

Ibid.

Ibid.

To these ends F.J.W. Whipple, the Superintendent of Instruments at the
Meteorological Office, and member of the CIAP, played a crucial role in the
transfer of technological devices between the established and fledgling sciences.

Committee for the Investigation of Atmospheric Pollution (1916): ii, M.Off.
Arch.MO 249 256.

Within his discussion of the normal and abnormal, Foucault argues that these
categories reflect paradigms of behaviour and socioeconomic conditions that
respectively enable and inhibit the achievement of pre-established and prescrip-
tive norms. In this context, Foucault claims that it is the predetermined norm,
not the normal, that provides the locus for disciplinary government; that is to
say that disciplinary government is first about normation (the establishment of
ideal paradigms of society) and only then normalisation (ensuring that modes of
social action and organisation facilitate the achievement of norms) (see Foucault
(2007 [2004)]: 57).

Committee for the Investigation of Atmospheric Pollution (1916): ii, M.Off.
Arch.MO 249 256.

Ibid.: iv.

Ibid.: viii.

Records of the regular correspondence between the CIAP and local analysts
reveal the systems of familiarity which bound this relatively small community of
air pollution scientists together, see M.Off.Arch.MO 249 256.

See the CIAP ‘Discussion of Results’, Committee for the Investigation of
Atmospheric Pollution (1916): xxviii, M.Off.Arch.MO 249 256.

Ibid.

For a more detailed account of the problematics of rainfall variation for the
monitoring sciences of air pollution see the CIAP ‘Discussion of Results’,
Committee for the Investigation of Atmospheric Pollution (1916): M.Off.Arch.
MO 249 256.
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Ibid.: xxix.

Committee for the Investigation of Atmospheric Pollution (1917) ‘Second
Report of the Committee of Investigation’: M.Off.Arch.MO 249 256.

Ibid.

TNA.DSIR14/1.

Committee for the Investigation of Atmospheric Pollution (1917): 3, M.Off.
Arch.MO 249 256.

Ibid.

Ibid.: 14.

Ibid.

It is important to note that Owens was not the first to devise an effective appa-
ratus for obtaining a sample of suspended air pollution. The chemist Julius
B. Cohen (who was an original member of the CIAP) had already devised a
device for measuring suspended sulphur pollutants that utilised a solution of
hydrogen peroxide, see Thorsheim (2006): 128.

Committee for the Investigation of Atmospheric Pollution (1917): 14-15,
M.Off.Arch.MO 249 256.

Although, see Latour’s analysis of the use of the Munsell colour code in the
field-based classification of tropical soils (LLatour, 1999: 58-60).

Committee for the Investigation of Atmospheric Pollution (1917): M.Off.Arch.
MO 249 256.

Advisory Committee on Atmospheric Pollution (1919) ‘Report on Observations
in the Year Ending March 31 1919’: 22-7, M.Off.Arch. MO 249 256.

Ibid.

Ibid.: 26.

Ibid.

Ibid.

Advisory Committee on Atmospheric Pollution (1922) ‘Report on Observations
in the Year Ending March 31 1922: 38, M.Off.Arch. MO 249 256.

Ibid.: 38. See also Owens (1922).

See Tyndall, J. Floating Martter of the Air, M.Off.Arch.MO 249 256.

Advisory Committee on Atmospheric Pollution (1922) ‘Report on Observations
in the Year Ending March 31 1922: 38, M.Off.Arch.MO 249 256.

Ibid.

Ibid.: 38-9.

See Thorsheim (2006) for a discussion of the perceived disinfectant qualities of
smoke pollution.

CHAPTER SIX

See Elden (2006) for a fascinating discussion of how the spatialised geopolitics
of Lebensraum informed the political calculations and actions of Nazi territorial
expansion and spatial planning in Germany. Elden reveals how and why the
types of bureaucratised racial calculations practised by the German Nazi Party
were informed and structured by an awareness of spatial measurement and
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politics. For a related analysis of the links between eugenic science and carto-
graphy see Crampton (2007: 223-44).

See record of the Committee of Enquiry into the Future of the Advisory
Committee on Atmospheric Pollution, TNA.DSIR14/1.

Letter from John Switzer Owens to Air Ministry 17 April 1924, TNA.
DSIR14/1.

Letter from L.S Lloyd recounting proceedings of meeting chaired by
Sir William Nicholson to discuss the future of the ACAP 24 April 1925,
TNA. DSIR14/1.

TNA.DSIR14/1

Ibid.

Letter from L.S Lloyd recounting proceedings of meeting chaired by
Sir William Nicholson to discuss the future of the ACAP 24 April 1925,
TNA. DSIR14/1.

TNA.DSIR14/1.

Ibid.

Letter from L.S. Lloyd to Mr Henry Tizard 4 March 1926, TNA.DSIR14/1. It
is interesting to note that Henry Tizard occupied an important point of connec-
tion between the DSIR and Air Ministry coordinating as he did the DSIR’s
Board on Defence Research (see Rose & Rose, 1971: 60).

See Moseley (1980) for an interesting discussion of the tensions that existed
between the DSIR and the Royal Society over the operations of the National
Physical Laboratory in inter-war Britain.

TNA.DSIR14/1.

Ibid.

Letter from L.S. Lloyd to Sir Napier Shaw 15 February 1926, TNA.DSIR14/1.
See L.Met.Arch LCC/PC/Gen/1/10.

Ibid.

Section 10 of the 1926 Public Health (Smoke Abatement) Act made provision
for State funding support (up to a limit of £500) for local government research
into the effective monitoring of air pollution, see L.Met.Arch LCC/PC/
Gen/1/10.

Interestingly, the decision that the DSIR should assume responsibility for the ACAP
was unofficially made at the Inter-Departmental Conference to discuss the future of
the ACAP that was convened at the Air Ministry on 23 April 1925. It appears that
the continued delay of the DSIR in assuming control of the ACAP reflects an attempt
to cut off all government funding from the Committee —TNA.DSIR14/1.The DSIR
also assumed responsibility for administering and funding the grant-in-aid for local
authority based research developments in the field of air pollution monitoring pro-
visioned within Section 10 of the 1926 Public Health (Smoke Abatement) Act.
TNA.DSIR14/2.

Ibid.

Terms of reference for the Atmospheric Pollution Research Committee, TNA.
DSIR14/2.

This research was concerned less with monitoring technologies and more with
the development of commercially viable pollution abatement devices, TNA.
DSIR14/2.
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23
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34
35
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38
39
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42
43
44
45
46
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48

TNA.DSIR14/2.

Ibid.

TNA-HLG/55/32.

L.Met.Arch LCC/PC/Gen/1/17.

TNA-HLG/55/32.

Drawing on the work of Henri Lefebvre, John Pickles (2004) observes that ter-
ritories do not precede maps, but rather maps creatively envisage, shape and
produce territories (see Lefebvre, 2000: 84—6). Pickles’s notion can, I believe,
be usefully extended to work on governmentality. In the context of governmen-
tal cartography, it is clear that maps do not precede governmental rationality,
but are themselves two-dimensional manifestations of existing governmental
desires. A question then presents itself: as an artefact of atmospheric govern-
mentality what can the SCCB map of 1930 tell us about governmental plans for
air pollution surveillance in inter-war Britain?

TNA-HLG/55/32.

Ibid.

TNA-HLG 55/32.

Ibid. In 1949 the DSIR estimated that there were 177 deposit gauges; 9 auto-
matic filters; 38 smoke filters; 30 volumetric apparatus for measuring dioxides
of sulphur; 272 lead peroxide instruments; and 12 instruments for measuring
the intensity of daylight, TNA-HLG 55/32.

L.Met.Arch LCC/PC/Gen/1/18.

Ibid.

Ibid.

Letter from Mr John Edwards, London County Council to Chief Officer of
DSIR 2 October 1939, ibid.

Letter from Mr John Edwards, London County Council to Chief Officer of
DSIR, 1 November 1940, ibid.

Ibid.

Ibid.

Ibid.

The continuation of the work of the SCCB throughout the Second World War
appears to have owed much to the voluntary nature of the Conference.
TNA.DSIR14/2.

Ibid.

M.Off. Arch.09/BF.24.

Report in Abingdon Local Weather Phenomena Book — M.Off.Arch.09/BF.24.
M.Off.Arch.09/BF.24.

Ibid. One of the largest scale military studies of this kind was conducted in
the skies above Boscombe Down, Wiltshire, between January and June 1941.
Over 69 ascents were conducted from 43,000 feet during this period using
specially equipped planes. Such studies provided unique insights into the
temperature gradients and wind speeds at different altitudes in the atmo-
sphere.

For more on the notion of flat ontology see Marston, Jones and Woodward
(2005). For an interesting analysis of the notion of vertical territoriality that
focuses on the geo-politics of air power see Williams (2007).
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55
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59

In addition to work that has extended Foucault’s own analysis of disciplinary
spaces like asylums, clinics and prisons, there has been a growing interest in the
role of urban planning and design within the government of urban spaces, see
the work of Stephen Legg on the formation of disciplinary spaces within the
design and building of New Delhi (2007: 82—-148); and Huxley’s reflections on
the formation of model towns (2006: 771-87). See also Foucault’s own reflec-
tions on the role of urban design in Legg (2007).

See Legg (2007: 194)

Ibid.

British Standards Institution (1951), see L.Met.Arch LCC/PC/Gen/1/18.

For a brief, but excellent overview of the London fog disaster, see Thorsheim
(20006). See also Greater London Authority (2002) for an interesting retrospec-
tive overview of the fog disaster.

See Thorsheim (2006: 154). Thorsheim explains that the difficulties associated
with accurately determining the deaths associated with the London fog disaster
are twofold: (i) the problems of matching the administrative districts used to
collect health data with those affected by the fog; and (ii) the problems of sta-
tistical comparison: in order to know the true impacts of the fog disaster it is
necessary to compare deaths rates with other time periods — some studies com-
pared death rates during the London fog with weeks immediately preceding
and following the disaster while others compared death rates over the same
dates in other years (2006: 161-3).

Whether the fact that the disaster was centred on London, the seat of British
government, and not other urban areas in Britain was the reason for such a
rapid political response is difficult to assess. Because the disaster did affect
London, and both the working and upper classes alike was, however, a clear
stimulus for effective government action. The way that the London fog disaster
affected both the upper and working classes of London is perhaps seen most
clearly in the famous incident of the Sadler’s Wells production of La Traviata
having to be cancelled due to fog entering the theatre and obstructing the audi-
ence’s vision of the stage, see The Times (1952c).

The Executive Committee of the National Smoke Abatement Society had
called for an ‘immediate and intensive’ government inquiry into the severe air
pollution of December 1952 (The Times, 1952d).

It is worth noting the change in emphasis between the 1920s and the 1950s
concerning what is a legitimate basis for governmental research in the field of
air pollution. In the 1920s the DSIR argued that the government should only
support research into air pollution that had direct commercial benefits.
Following the London fog disaster it became clear that the potential socioeco-
nomic costs of air pollution were so large that greater government support was
needed to assist atmospheric pollution studies.

Dr Wilkins made this announcement at a special meeting of the Royal
Meteorological Society to discuss fog smoke. His assessment was based upon
the fact that similar health symptoms were experienced simultaneously by
thousands of people over a 100 square mile radius, T4e Times (1953¢).

For more detail on the history and composition of the Beaver Committee, see
Ashby and Anderson (1981): 106-11.



NOTES TO PP. 147—-60 249

60

61

62
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67

Taken from a speech delivered by Sir Hugh Beaver in New York, 2 March 1955,
quoted in Thorsheim (2006: 174).

There were several notable exceptions to the principles established by the
Beaver Committee. These included furnaces that tended to produce dark smoke
in the early stages of combustion, and premises that would require significant
technological investment before air pollution could be abated (Ashby &
Anderson,1981: 107).

Note, however, that following the initial publication of the Beaver Committee’s
Report the government was still not willing to produce new legislation. It was
only after Gerald Nabarro won a ballot for a private members bill on pollution
abatement that the government stepped in (see Greater London Authority,
2002: 15).

The Beaver Committee recommended the use of the Ringelmann chart as a way
of visually recognising dark smoke. The Ringelmann chart had been used previ-
ously to control smoke production in the city of Pittsburgh, see Ashby and
Anderson (1981: 107-8).

Smokeless zones were areas within which the production of smoke was com-
pleted prohibited. Smoke control areas, on the other hand, were areas within
which only smoke produced from government-approved fuels was permitted
(Greater London Authority, 2002: 15).

The British standard measurement for air pollution was part of the same British
Standard (BS1747) as that previously discussed for deposit gauges. This guid-
ance was issued as Part II of the BS1747.

For a detailed discussion of sampling methods and errors in sampling and
measurement, see Warren Spring Laboratory (1972b): 111-18.

For the use of comparative regional data sets see Warren Spring Laboratory
(1972a): 15-18.

CHAPTER SEVEN

See MIT Libraries, http:/libraries.mit.edu/archives/exhibits/energy/index.html
(accessed 4 February 2008).The final report of the Project on the Predicament
of Mankind was published in 1972 as Meadows et al. (1972).

Minute of meeting convened by the Department of the Environment to discuss
aspects of pollution, 13 July 1971, TNA-L.G1/532/16.

From the home page of the Royal Commission on Environmental Pollution,
http://www.rcep.org.uk/ (accessed 29 May 2008).

The ICAPR was established following the Beaver Report in 1954. The
Committee was designed to better harmonise air pollution research in different
government departments and to support the existing work of the Atmospheric
Pollution Research Committee of the Fuel Research Station.

Notes of a meeting held by the Interdepartmental Committee on Air Pollution
Research, 22 November 1971, TNA-LG1/532/16.

TNA-LG1/532/16.

Notes of a meeting held by the Interdepartmental Committee on Air Pollution
Research, 21 June 1971, TNA-LG1/532/16.
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8 Working Party on Air Pollution Monitoring — Draft Report, TNA-L.G1/532/16.
9 TNA-LG1/532/16.

10 Letter from M.W. Holdgate, dated 28 October 1971, TNA-L.G1/532/16.

11 Letter from R.G. Adams to Graham Fuller, dated 8 September 1971, TNA—
LG1/532/16.

12 TNA-LG1/532/16.

13 Advisory Committee on Atmospheric Pollution (1918). Report of Observations
in theYear 1917-1918 (pp. 20-3). London: Office of the Advisory Committee on
Atmospheric Pollution. M.Off.Arch. MO 249 256.

14 UK Air Quality Archive (2008), http://www.airquality.co.uk/archive/
monitoring_networks.php?n=history (accessed 19 February 2008).

15 Ibid.

16 This organisation was formerly called the National Environment Technology
Centre (NETCEN).

17 For more on the growth and expansion of computer-based modelling sciences
and their application to different aspects of atmospheric enquiry see Norton
and Suppe (2001).

18 Note, however, that with the emergence of new statutory requirements for key
polluters to directly monitor their air emissions, the NETCEN is attempting to
move gradually away from pollution estimates to directly monitored data.

19 Personal interview conducted with representative of Defra’s statistical division,
May 2004.

20 DPersonal interview conducted with representative of Defra’s statistical division,
May 2004.

21 Infostructures is a term deployed by Luke to describe the cyberspatial structures
which are increasingly replacing the infrastructures of state bureaucracies, ibid.

22 See Defra (2004: 7) for an overview of health-related air quality objectives in
operation in the UK.

23 Supported by the United Nations Economic Commission for Europe, the
Aarhus Convention seeks to secure the rights of citizens to gain information
concerning environmental change and pollution as a way of securing greater
participation in the sustainable development process and associated forms of
policy development.

24 The UK Air Quality Archive is available at http://www.airquality.co.uk/archive/
index.php.

25 For more information about this particular sampling site go to http://www.
bv-aurnsiteinfo.co.uk/viewSite.asp?pageRef=151&station[D=81 (accessed 4
March 2008).

CHAPTER EIGHT

1 TIronically, it appears that the distinctive and lethal radioactive traces left from

nuclear experiments made it easy for scientists to study the different metabolic
interactions of the very ecosystems that were being threatened by nuclear
devices.
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10

11

12

13

14

See, for example, Foucault’s discussion of the repressive sexual hypothesis and
the importance of placing it within a general history of sexual discourse rather
than utilising as a causal mechanism within accounts of sexual conduct and
politics (Foucault, 1998 [1976]: 3—-13).

From the home page of the Royal Commission on Environmental Pollution,
http://www.rcep.org.uk/ (accessed 29 May 2008).

Ibid.

For more on the role of eco-modernist thinking in British environmental pollu-
tion control see Weale (1992).

The UNECE is one of five regional commissions for the UN. The other four
are: the Economic and Social Commission for Asia and the Pacific; the
Economic Commission for Latin America and the Caribbean; the Economic
Commission for Africa; and the Economic and Social Commission for Western
Asia.

Although the notion of the biosphere has long historical antecedents, stretching
into the nineteenth century, it was the Russian scientist V.I. Vernadskii who is
most associated with the systematic development of the idea. For more details
on Vernadskii and the biosphere concept see Oldfield and Shaw (2006).

The ADMN is made up of two networks. The primary network aims to provide
high quality information on the changing temporal quantities of acid deposited
in Britain. The secondary network is dedicated to providing a record of the
spatial deposition of acid deposition, see DETR (2001).

As with the Automated Urban and Rural Network (see previous chapter), the
ADMN is maintained and administered by the AEA Energy and Environment
on behalf of Defra.

Of the 210 sampling sites 35 did not contain any of the four moss species
(Ashby ez al., 2002: 2).

For more on the precise protocols of moss storage and analysis see Ashby ez al.,
2002: 11-13.

The Gothenburg Protocol is also referred to as the multi-effect protocol and
was ratified in May 2005.

In a related sense, Foucault described how the government of grain scarcity and
fluctuation provided a key context for biopolitical calculation, and from the
eighteenth century onwards an early arena for governmentality, see Foucault,
1994 [2007]: 30-49.

According to Rutherford (1999: 55-60) the rise of ecological rationality within
the mainstream practices of government is most evident in the emergence of
environmental impact assessment procedures and associated planning prac-
tices.

CHAPTER NINE

1

See Nick Cohen’s recent reflections on Foucault’s relationship with the
Ayatollah Khomeini and his views on the Iranian revolution (Cohen, 2007:
107-8).
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10

11

12

For more on the place of the 1978 lecture series within Foucault’s broader
political life see Michel Sennellart’s ‘Course Context’ in Foucault (2007
[2004]): 369-401.

See also Deleuze’s (1999 [1986]: 21-38) thought-provoking characterisation of
Foucault as a cartographer.

‘Ommnes et Singulatim: Towards a Critique of Political Reason’ was the of
Foucault’s two Tanner lectures. These lectures were given at Stanford University
on 10 and 16 October 1979. While apologising for its ‘pretentious’ title, these
lectures drew together Foucault’s reflections on the rationalities of governmental
power he had been developing through his lecture courses at the Collége de
France. Particular attention was given to the connections between the simulta-
neous government of a population and each subject of that population. While
this problematic was itself defined in the notion of pastoral power (and the role
of the shepherd) these lectures appear to represent an important bridge between
Foucault’s concern with aggregate forms of governmental power and his later
analysis of the care of the self.

Agrawal develops the concept of intimate government in direct contrast to notions
of government at a distance. According to Agrawal, intimate government differs
from government at a distance in that while governing at a distance involves the
maintenance of strong connections between a control centre of knowledge cali-
bration and coordination and a locality, intimate forms of government see gov-
ernmental practices become more of a decentred set of norms within the
communities being governed (2005: 195).

See Monbiot (2006) for a fascinating analysis of the emergence of the climate
change denial industry and a particular interesting, if worrying, analysis of its
connections with the pro-smoking lobby.

While carbon dioxide is not recorded systematically through direct monitoring
it is worth noting that other greenhouse gases (covered in the Marrakesh
Accords) are recorded as part of Britain’s network of air monitoring devices.
These indirect greenhouse gases include nitrogen oxide, carbon monoxide and
sulphur dioxide.

For more on the statistical processes that inform the construction of the UK’s
Greenhouse Gas Inventory go to http://www.ghgi.org.uk (accessed 31 July 2008).
For more information on estimates of British carbon emissions go to the Carbon
Trust website, http://www.carbontrust.co.uk/default.ct (accessed 14 August
2008).

http://www.defra.gov.uk/environment/climatechange/uk/index.htm (accessed 10
December 2008).

While the latest IPCC Synthesis Report (2007) suggests that the chance of large-
scale singularities (or abrupt changes at a high order of magnitude) are unlikely,
it does recognise that dynamic processes of environmental feedback could con-
tribute to faster than anticipated changes being brought on by climate change
(see, for example IPCC, 2007: 65 for a discussion of large-scale singularities
and the associated results between sea-level changes and Arctic ice sheets).
See in particular the Community Carbon Footprinting initiative developed
by Herefordshire County Council, http//:www.myherefordshire.com/
carbonfootprinting.aspz (accessed 1 August 2008).
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13

14

This initiative is supported by the US Environmental Protection Agency’s
EMPACT: Environmental Monitoring for Public Access and Communiry Tracking
programme. For more information on other atmospheric projects operating
within this scheme go to: http://www.epa.gov/empact/air.htm (accessed
1 August 2008).

See Latour (2004: 207) for an interesting discussion of the value and importance
of forging new learning compacts to explore the complex interconnections between
humans and the environment. According to Latour, learning compacts could use-
fully replace social contracts in asserting ‘[tJhe common ignorance of the gover-
nors and the governed in a situation of collective experimentation’ (ibid.: 243).
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