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A lost number in the equation,
Asimple, understandable miscalculation.
And what if on the basis of that

The world as we know it changed its matter of fact?

Let me get it right. What if we got it wrong?
What if we weakened ourselves getting strong?
What if we found in the ground a vial of proof?

What if the foundations missed a vital truth?

What if the industrial dream sold us out from within?
What if our impenetrable defence sealed us in?
What if our wanting more was making less?

And what if all of this ... it wasn’t progress?

Let me get it right. What if we got it wrong?

— EXCERPT FROM LEMN SISSAY, “WHAT IF?”
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PREFACE / ACKNOWLEDGMENTS

When I'began this research on climate change around 2010, I did not come
at it with a particular desire to do something about it: my interests were
driven by epistemological concerns about engineering, expertise, and ma-
teriality rather than a desire for justice or social change. I was first drawn
to the possibility of an ethnographic study of climate change mitigation
during conversations with an engineer involved in urban modeling for the
engineering firm Arup, who reflected on climate change as one of the big-
gest challenges he thought engineers were going to be working on in the
future. At that time this engineer was working on a project to build a digital
model of the city of Manchester. One of the ambitions for the model was
that it would be capable of measuring, mapping, and visualizing the carbon
emissions of all of the city’s buildings. Although the model was still in de-
velopment, those building it had begun to imagine how it might be used: by
planners to create decisions about new buildings; by building owners who
might be able to influence their employees by having real-time displays of a
company’s carbon emissions projected on the outside of the building; and
by scientists to better understand the opportunities and gaps for climate
change mitigation in the city. Here in this modeling work climate change
was being made tangible as infrastructure. As an anthropologist of infra-
structure and digital technologies, my interest was piqued.

The project began to take shape, a study not so much of climate change
as nature, or a form of environmental relating, but of climate change as a
modeled and infrastructural phenomenon. I was interested in data, mod-
els, and the science of climate not as the explanatory background to con-
temporary social/environmental relations but as the matter of social work
itself. What, I wanted to know, might be happening to social, political, and
technological relations when confronted by the modeled and infrastruc-



tural phenomenon of climate change? For the engineer I first spoke to, cli-
mate change was a site of opportunity, of learning, and of novelty. But as we
know from the study of other engineering projects, even the most laudable
and necessary engineering interventions have unforeseen consequences
and knock-on social effects. While I was generally sympathetic to the need
for greater attention to issues of environmental sustainability, my primary
interest was not in intervening or devising methods or insights that would
address climate change but in bringing to discussions of climate change
an improved sensibility to the effects of the science, and of the politics of
climate change and energy, on people and their lives.

However, by entering into the worlds of climate science, climate policy,
and climate activism, my academic agnosticism toward the problem of cli-
mate change itselfhas been transformed. Spending time immersed in num-
bers and calculations about temperatures and carbon dioxide emissions,
tracing their capacity to move and travel, their fragility in the face of other
ways of knowing, and their intransigence and insistence that a chaotic cli-
matic future awaits, I have come to be affected by what I have learned both
from the numbers and from those who translate, communicate, and live
those numbers in the ways I recount in this book. This has meant coming
to terms with a different kind of relationship with those with whom I spent
time doing research—not as the objects or even subjects of research but
more as fellow travelers in a process of understanding who have drawn me
into the question they too have been compelled to ask: “What can be done
about climate change?” This shift in perspective has informed my writing
of this book and the conclusions that I come to, requiring me not just to re-
flect on and attempt to understand the knowledge, practice, and relations of
those I met but also to reconsider the approach of the discipline of anthro-
pology to climate change as a problem, its assumptions about its domains
and methods of engagement, and the challenge that climate change poten-
tially poses to my own disciplinary practice as an anthropologist. There-
fore, it is more than just for reasons of access, friendship, collegiality, time,
reflection, conversation, and information that I thank those who helped to
bring this book into being and also helped to change me as a scholar and as
a person as I began to learn how to think like a climate.

Many people in Manchester and beyond made this book possible, and
thanks go to all of them, but some in particular fundamentally changed the
direction of the research. Thank you to Richard Sharland for sharing with
me reflections on the need for cultural change, for teaching me about the
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ins and outs of local politics, and for reminding this anthropologist that
in spite of all the critiques of culture that anthropologists have explored,
there is still something profoundly cultural about the challenges that cli-
mate change poses. This has challenged me to return to the concept of
culture and to reconsider representation as part and parcel of what climate
change is as a phenomenon. Thank you also to Marc Hudson for helping
me navigate the world of climate change in Manchester, for all the intro-
ductions, for always being a critical voice, for never letting narratives lie
unchallenged, and for many insightful and reflexive conversations. I look
forward to many more. I also thank others who opened my eyes to a dif-
ferent way of thinking, doing, and engaging climate change, and whose
generosity of time and tolerance for the indiscipline of ethnographic par-
ticipation helped open new avenues for considering what climate change is
and where and how we might research it. Particular thanks go to Jonathan
Atkinson, Ben Aylott, Bryan Cosgrove, Simon Guy, Britt Jurgensen, Alek-
sandra Kazmierchak, Lisa Lingard, Patrick McKendry, Vin Sumner, and
Jessica Symons, who helped me navigate and better understand the every-
day struggle of trying to act on and for the climate. I also thank the many
others whom I interviewed, shadowed, and kept meeting at events, whose
work I read, and who let me sit in on their meetings.

Thanks also go to many academic colleagues who read, listened to,
and commented on earlier drafts of this book. Thanks in particular to col-
leagues from the Centre for Research on Social Cultural Change (CRESC):
Michelle Bastian, Penny Harvey, Gemma John, Niamh Moore, Damian
O’Doherty, Madeleine Reeves, Nick Thoburn, Elizabeth Silva, Sophie
Watson, and Kath Woodward, who shaped the fieldwork and informed
the early writing; to University College London colleagues Haidy Geis-
mar, Antonia Walford, Ludovic Coupaye, and Chris Rapley for discussions
about models, technologies, science, data, and politics; and to those fur-
ther afield who have engaged with my work and deepened my understand-
ing of environmental politics and technology—including Simone Abram,
Kristin Asdal, Dominic Boyer, Steffen Daalsgaard, Rachel Douglas-Jones,
Tone Huse, Ingmar Lippert, Maria Salaru, and Brit Ross Winthereik. Tam
also indebted to the anonymous reviewers of this book, whose invaluable
comments have pushed me to clarify and refine my thinking, and to Gisela
Fosado and Alejandra Mejia at Duke University Press.

And, finally, thanks to those at home: to the women who did the invis-
ible labor of domestic care without which this book would not have been

PREFACE AND ACKNOWLEDGMENTS - Xiii



possible: Marta Wendrenska, Veronika Farkova, Carolina Gracia Lopez,
Karen Ashton, and Judith Ferry; to Damian for being with me always as

a fellow traveler on this ongoing journey; and to Imogen, Francesca, and
Beatrice—this book is for you.



INTRODUCTION

Matter, Politics, and

Climate Change

How can we get people more involved in doing something about climate
change? This is the question being explored at a meeting of the steering
group that has responsibility for managing Manchester’s plan to reduce the
city’s carbon emissions. It is a Tuesday afternoon in June, and about twenty
of us are sitting, cabaret style, around tables in the breakout room of alocal
art-house cinema in Manchester, England. The main agenda item for the
dayis how to regalvanize Manchester’s carbon-reduction plan and get peo-
ple in the city to somehow rise to the challenge of tackling climate change.

Spread out on the tables are flip-chart pads scattered with thick colored
markers—ubiquitous tools of management meetings that have been pro-
vided to help us tackle this challenge. On one of the flip charts, the page
has been divided into four parts by two perpendicular lines. On the top
left-hand side, Linda, who is here in her role as a project manager for an en-
vironmental charity, has written “41%”—Manchester’s carbon-reduction
target. On the right-hand side, she has written “engagement.” The group
around the table is trying to list examples of engagement under this head-
ing, but it is not clear who engagement should focus on, or what the role of
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FIGURE 1.1 Diagramming the city.

the steering group should be in generating this engagement. On another
flip-chart sheet, the gridded lines have been dispensed with. Instead, in the
open space of the page, the group starts to write down the different kinds
of people they can think of who need to be engaged. First, Robert, an of-
ficer from the council, suggests the need for a figurehead, or leader. Some-
one else suggests we might need experts. Colin, the director of an ethical
marketing company, is trying to get people to think differently about the
problem. He suggests we need to call these people “brains,” not experts,
or maybe even “number crunchers.” Creative thinkers emerges as another
category, then accountants (translated by Colin as “Moneypenny”). Rob-
ert says we also need some doers, and everyone agrees. Then there are also
activists, enthusiasts, and oracles.

Colin, Robert, Linda, and I stand around the table looking at the page,
trying to make sense of this motley gathering of groups that might hold the
key to tackling climate change. Colin says that now we can divide it up and
think who might fit into these different groups. The chart is divided up.
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The doers end up in the middle with all the other sections partitioned off
into their own space. Colin comments that the doers don’t have their own
section. It is clear that this wasn’t intentional, and no one knows if it mat-
ters. As we continue talking, there is further confusion—is this a diagram
of the steering group or of the city as a whole? Are the doers the people who
are ensuring that the plan gets done or the people who are actually doing
it? There is arisk here that the doers get turned into the former, and that no
one ends up actually doing anything.

Suddenly our deliberations are interrupted by the clattering of hailand a
torrential downpour outside. There is a palpable hush in the room as people
glance, uneasily, at the rivulets of water streaming down the window and
the puddles forming rapidly on the decking outside. Inside the room we are
insulated from the storm, and yet the storm is also with us, forcing itself on
the proceedings and provoking a febrile atmosphere in the room.

Everyone in that room knows that a rainstorm is not climate change, but
there isa sense of an indescribable link between what the group is trying to
do and the weather battering at the windows. One person says that maybe
the doers should concentrate on building an ark. Another says, “Is this what
a postcarbon Manchester will be like?” As the rain comes down, we carry
on, glancing occasionally at the windows. Eventually the rain stops, and as
it does, the weather is forgotten, and the discussion continues on the ques-
tion of how to enthuse people into becoming committed to a plan that will
ensure that Manchester does its bit for tackling climate change.

This book takes as its starting point this moment when a storm intruded
on a bureaucratic gathering in Manchester, England, to open up a discus-
sion about the transgressions that occur when climate change confronts
political practice. In Manchester, when the rain clattered down on the
steering group meeting, the phenomenological experience of a downpour
drew people’s attention, in that moment, to a materialized form of weather
that rapped at the windows of democratic deliberation. But Manchester
is renowned for its rain. So why was this a moment of significant experi-
ence, and what did it have to do with the climate? What produced that
rainfall as a commentary on climate change as a state of being? For people
out on the street passing the room where we sat, that same downpour might
have been experienced as awkward, uncomfortable, or inconvenient. For
hikers out in the hills in hiking clothes, the rain might have been experi-
enced or remembered as a bracing walk or a memorable encounter with
the elements. As it was, in a meeting room surrounded by pens and paper,
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flip charts, and vegan salads, during discussions about climate change and
ways to do something about it, the weather became something more than
weather, raising questions for people about what the rainfall was, what it
might mean, and how it might be related to the actions and thoughts of the
people in that room.

There are a number of excellent ethnographies that attend to the way
in which people’s relationships with changing weather affect their social
practices." However, surprisingly, there has not been a very established
conversation between these studies of local weather matters and a broader
anthropology of global climate change as a technological, infrastructural,
political-economic phenomenon. Weather is generally seen as the material
manifestation of atmospheric conditions in a particular place. Tim Ingold
describes the experience of weather as a relationship with our surround-
ings where “in this mingling, as we live and breathe, the wind, light, and mois-
ture of the sky bind with the substances of the earth in the continual forging of a
way through the tangle of life-lines that comprise the land” (2007, s19, empha-
sis added). But what happens when this mingling is experienced as both
evidence of and a portent for a future yet to come caused by the social-
economic infrastructures of the recent past? If weather is inherently phe-
nomenological, weather-as-climate enters perception by means of scien-
tific instruments of detection and models of projected effects that refract
lived worlds through the prism of historical and global processes traced in
graphs, charts, and diagrams.

On the flip-chart diagram of the key people involved in tackling climate
change in Manchester, the climate science that helps turn weather into cli-
mate was indicated by the category “brains.” “Brains” were the scientists
who provided the steering group with facts about climate change, facts that
took the form of prognostic graphs of rising temperatures and hopeful pro-
jections of falling greenhouse gas emissions. This science was embodied
both in the local climate scientists who worked for the universities in the
city and regularly met with city administrators in meetings, workshops,
and public events, giving PowerPoint presentations of their findings and
those of their colleagues, and in reports produced by organizations like the
Intergovernmental Panel on Climate Change (1pcc) and the UK Commit-
tee on Climate Change that outlined policy road maps for responding to
climate change. Moreover, “the science” was also embodied in the biogra-
phies of many people working on climate change in the city. I often found
myself in meetings where those with a background in engineering or en-
vironmental sciences would wonder whether the general public had an ad-
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equate vernacular understanding of the science of climate change that they
had expertise in, and how people’s fact-based understanding of the climate
could be improved.

The thing that needed to be understood as scientific fact through en-
gagement with “brains,” then, was climate. Climate, unlike weather, is a
description of general prevailing conditions associated with a particular
geographical region. Historical uses of the term climate referred not only
to weather but also to the agriculture, flora, fauna, ways of living, and even
cultural temperament of a particular region (Hulme 2017). The study of
climate change is therefore a probabilistic study of general conditions at
global and regional scales, not the actual weather in a particular place at a
particular moment in time. And yet, confusingly, weather is still the stuff
from which climate is derived and an important medium through which it
is experienced. If we wish to study the relationship between climate and
politics, I therefore suggest that it is not sufficient to study how embodied
individuals are relating to changing weather, nor is it sufficient to under-
stand only how people are relating to and understanding scientific models.
Rather, studying climate change anthropologically demands that we at-
tend to what happens to people’s understanding of themselves and others
when confronted with climate as a “techno-nature” (Escobar 1999), as a
phenomenon that does not fall neatly into a category of either immediate
materiality or abstract representation. If we are to understand the kind of
challenge that climate change (as opposed to weather) poses to social re-
lations in different locations and among different groups of people, then I
suggest we need an anthropological approach to studying climate change
that acknowledges with climate scientists that climate is not weather but
that is also capable of treating climate as more than symbolic, modeled
representations that float free from weather’s materiality.

To address what happened in Manchester when climate change forced
itself on urban politics, I have had to learn to approach climate change not
asa cultural practice with ontological dimensions but as a material process
that exhibits epistemological qualities. As climate seeped into the imagina-
tion, and as imaginations helped to surface the often undesirable social ef-
fects of changing climate systems, I found people were not confronting na-
ture butinstead experiencing themselves as entangled in a relational nexus
wherein processes of signification—both human and nonhuman—were
affecting one another. To capture this ecology of signs where climate
seemed to shimmer into view through repetitious traces in computer mod-
els, where those models entered into workplaces via online training pack-
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ages, where the complexity of ecological relations became smoothed into
a curve on a graph, and where that curve on the graph had the capacity to
create a knot in the stomach of a person confronted with its implications
for their future and for future generations, I use the phrase thinking like a
climate.?

Thinking Like a Climate

My first point of reference for understanding climate as what we might call
a “form of thought” comes from areading of Gregory Bateson, in particular
his comments on the notion of the idea. In the opening paragraph to Steps
to an Ecology of Mind, Bateson writes that the book proposes “a new way of
thinking about ideas and the aggregates of those ideas which I call ‘minds.’
This way of thinking I call ‘the ecology of mind’ or the ecology of ideas”
([1972] 2000, xxiii). He goes on, “At the beginning, let me state my belief
that such matters as the bilateral symmetry of an animal, the patterned
arrangement of leaves in a plant, the escalation of an armaments race, the
processes of courtship, the nature of play, the grammar of a sentence, the
mystery of biological evolution and the contemporary crisis in man’s rela-
tionship to his environment, can only be understood in terms of such an
ecology of ideas as I propose” (xxiii).

For Bateson, what is crucial about ideas is not whether they are material
or mental but that they are entities that, through their formal properties,
communicate with other entities. An idea for Bateson is an arrangement—
of letters, cells, or electrical pulses—that interacts with other arrange-
ments and forms. The fundamental question Bateson sets himselfto answer
is, how do ideas interact? Through a study of this interaction, he proposes
to explore how social arrangements and phenomena (an armaments race,
processes of courtship) emerge.

One of the key points that Bateson highlights in his approach is the way
in which it allows him to work with scientific data. While highly aware of
the constructed nature of all data—he writes that “no data are truly raw’
and every record has been somehow subjected to editing and transfor-
mation either by man or his instruments” (xxvi)—Bateson nonetheless
stresses that data “are the most reliable source of information and from
them the scientists must start. They provide his first inspiration and to
them he must return later” (xxvi).
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For Bateson, incorporating the data into his analysis qua data and not
something to be socially deconstructed is justified by reference to his no-
tion of an ecology of ideas. If we take nature “out there” to be material, and
interpretations “in here” to be ideational, then it is necessary to decide at
which point the material is transformed into the ideation—when the “raw”
becomes “cooked,” or when “reality” becomes “data.” But if we follow Bate-
son in concerning ourselves not with the question of whether something
is real but with its form, then things and data and their interpretation by
humans or machines can all be addressed on the plane of signs. The task
of the analyst thus becomes one of observing the interactions not only of a
community of people but of an ecology of ideas of which people and their
ideas are just one part.

A similar line of thinking is pursued by Eduardo Kohn in his recent
ethnography How Forests Think (2013), a study of the village of Avila in
the Ecuadorian Amazon. To understand the way in which the lives of the
Runa Puma who live in Avila are entangled with and produced through
interactions with the forest and its beings, Kohn argues that anthropology
needs to go beyond its primary concern with human symbolic meaning
making and linguistic communication, to study the way in which human
worlds are made out of interaction with the sign-producing functions of
other life-forms. Moving across the waking and dreaming life of the Runa
Puma and his own embodied (and disembodied) experiences as an ethnog-
rapher, Kohn shows that it is not only human beings who have a capacity
for signification but that human worlds are made through iconic and in-
dexical engagements with other beings that also use representational forms
to communicate and interact. Building in particular on the work of the
philosopher Charles Sanders Peirce and the more recent work of Terrence
Deacon, Kohn argues for what he calls an “anthropology beyond the hu-
man.” For Kohn, an anthropology beyond the human is an anthropology
thatis capable of attending to the way that human worlds are made not only
through interaction between people but out of what he terms an “ecology of
selves.” An anthropology beyond the human is not a posthuman anthropol-
ogy but an attempt to extend anthropology’s remit to be able to attend to
representational capacities that the modern social sciences have tended to
bracket out as not central to human meaning-making processes.

Both Bateson and Kohn, then, deploy the language of signs, ideas,
minds, selves, and thought to describe the forms that emerge out of an in-
terplay between entities of which humans are just a part. “Thinking” in

MATTER, POLITICS, AND CLIMATE CHANGE - 7



both these cases moves from something that is only the domain of human
symbolic meaning making to something that can be considered the sum ef-
fect of interactions among signs, selves, and ideas more broadly conceived.
Thinkingis treated here not as an action but as an effect that has some level
of coherence, pattern, and form. It is in this sense that Kohn can claim that
“forests think” (2013, 21).> By this I take Kohn to mean that the sum of the
interactions between the forms oflife found in a forest creates patterns and
that this patterning has a coherence to it akin to the patterning that occurs
when we speak of ideas or describe something as a thought. Bateson makes
a similar claim when he writes, “Now, let us consider for a moment, the
question of whether a computer thinks. I would state that it does not. What
‘thinks’” and engages in ‘trial and error’ is the man plus the computer plus
the environment. And the lines between man, computer and environment
are purely artificial, fictitious lines. They are lines across the pathways along
which information or difference is transmitted. They are not boundaries of
the thinking system. What thinks is the total system which engages in trial
and error, which is man plus environment” ([1972] 2000, 491).

Just as thoughts can form and dissipate, so can the form of a whirlpool,
or the ecosystemic relations of a forest floor, or the interactions between
human and machine. To say that forests, or environments, think is not to
attribute to them the capacity for symbolic thought but to acknowledge
that they are the stabilized effects of interactions among entities that com-
municate with one another through their significatory capacities, and that
these stabilizations matter. They are the difference that makes a difference.

In using the phrase thinking like a climate, I propose that it is analyti-
cally helpful for the anthropology of climate change to consider climate as
a form of thought. Only by approaching climate change in this way have I
found myselfable to hold in view, ethnographically, the multifarious mani-
festations of climate in my own research: the materiality of rain battering
at the windows, the work of ordering carbon numbers in a spreadsheet, the
experience of climate activists taking their collective bodies into the cham-
bers oflocal government, the affective hope of museum exhibits onloss and
the future, and the mundane attention to light bulbs, computer monitors,
or plastic straws as eflicacious responses to climate problems.

Thinking like a climate is thus proposed as a conceptual tool to assist
an exploration of how the material dynamics of climate change—which
have become known through the data, visualizations, and computer mod-
els that constitute what Paul Edwards (2010) has called the “Vast Machine”
of climate science—come to be translated (or not) into the mundane work
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of knowing and managing the social order. The central location of the
study is Manchester, UK, the birthplace of the Industrial Revolution and
a place that self-identifies as the “original modern” city.* Where better to
look at the questions raised by the challenges of climate change thanin the
city that defines itself as the place where this whole process began, where
coal was extracted and burned to fuel the manufacture of cotton, which
heralded the beginning of industrial capitalism?

This book centers on the practices and conversations of a loosely de-
fined group of officials and activists who were, and are, trying to work to-
gether to explicitly develop a future for Manchester as both a postindustrial
and low-carbon city. The people who appear in this book were linked, ei-
ther directly through a steering group or indirectly as partners, with a plan
for managing the city’s carbon emissions that was published in 2009 and
given the title Manchester: A Certain Future. The story of how this group
of people came to be tackling climate change will be told throughout the
book, butitis important to note at the outset that the Manchester: A Certain
Future plan was seen by its participants as very distinctive for the way it dis-
placed responsibility for tackling climate change from the local council to
“the city as a whole,” the plan being “a plan for everyone.” Accordingly, the
plan’s steering group members came from various organizations including
the city council, the three universities in the city, the National Health Ser-
vice, environmental charities and environmental pressure groups, an engi-
neering firm, a housing association, economic development organizations,
and freelancers working in the environmental sector. It was described to
me by one participant as akin to a proto-citizen’s panel. The members
of the steering committee and partner organizations were well educated
and established in professional positions in public and private-sector or-
ganizations, charities, and environmental nongovernmental organizations
(NGOs). Their conversations and practices, and the relationships they were
involved in to tackle climate change, form the core focus for this study, al-
lowing us a window onto how climate change emerged in this late-liberal
political setting as a mode of questioning and unsettling urban politics as
political relations became deformed and reformed around the question of
what to do about rising carbon emissions.

My research for this book entailed spending time with this network of
people over a period of eight years. Research for this project began slowly in
2011, involved a focused fourteen-month period in 2012-2013, and has con-
tinued in short stints since then. The book also draws on additional field-
work conducted in 2017-2018, during which I looked at how people were
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engaging with energy through data and devices. Fieldwork entailed con-
versing with and interviewing many people involved in the steering group,
attending steering group meetings and events, participating in critical
fringe events by activist groups, participating in the everyday work of the
environmental strategy team at the city council who managed the steer-
ing group behind the scenes (during four months of daily ethnographic
research), attending public policy meetings, shadowing the work of an en-
vironmental manager at a housing association, and exploring the meetings,
documents, and daily work of the Manchester-based partners of two proj-
ects funded by the European Union (EU) exploring how to use digital tech-
nologies to tackle climate change.

Methodologically, the city of Manchester has provided a relationally and
spatially appropriate field site through which to analyze broader social, ethi-
cal, and epistemological questions that are currently being posed about the
relationship between politics and the environment established by climate
change.® Richard Sharland, who was head of the environmental strategy
team at the city council during the time I was doing research, once said to
me that the wonderful thing about working at the level of the city is that it
gives you the opportunity both to reach up to the global and to reach right
down to the people on the ground. This has a similar methodological reso-
nance for me, for doing an ethnography of a project of social transformation
in the city provides a way of talking ethnographically about both the global
institutions that are so central to climate change politics and also the local
practices of those who are devising answers to those problems and are sub-
ject to proposed solutions. Researching climate change in the city is not just
amatter of studying the ideas of a coherent group of people located in a geo-
graphically bounded space but is rather a means of generating a perspective
or vantage point from which to describe ideas, concepts, and people who
are held together in a shared project across different kinds of social spaces.

The field site for this research was the city of Manchester, UK, then, but
itwasa field site that also opened up to places beyond the designated bound-
aries of the city. Some of the other places that this research led to were geo-
graphical —meetings in London, Lancaster, Brussels, and Link6ping; and
stories of experiences people had had in Northern Ireland, South Amer-
ica, the United States, Antarctica, Australia, and China. But perhaps even
more significant were the nongeographically defined spaces that the re-
search also led to: the space of documents produced by governmental and
intergovernmental organizations; the space of websites, discussion forums,
and email exchanges where questions of technique and examples of good
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practice were being shared; the space of technological networks: of the en-
ergy monitors, solar panels, and statistical models through which the job
of attempting to reduce carbon emissions was enacted. And, finally, Man-
chester was itself not just a geographical context for this research, but as we
see in the opening vignette, it, like the climate it was trying to engage, was
also a concept, an idea, and a thing that was being reworked in relation to
the project of carbon emissions reduction. Part of the challenge of reducing
carbon emissions at a city scale was reimagining just what kind of social,
environmental, and technical entity the city itself was. As the opening vi-
gnette hints, forging a local and situated response to models of rising tem-
peratures, increasing sea levels, and climbing measures of carbon dioxide
particles in the atmosphere required people not just to act but to interro-
gate and re-create the very forms and categories of social organization, like
“the city” and “the citizen,” that would be necessary to bring about the de-
sired change. Tracing climate change in this city was, to paraphrase Donna
Haraway, a matter of getting away from the “god tricks of self-certainty and
deathless communion” and paying attention to “counter-intuitive geome-
tries and emergent translations” (2003, 25). Part of that work of translation
revolved around the question of just what kind of collective entity would
be appropriate to tackling a problem like climate change, and whether the
city of Manchester might fulfill that role.

Scientists and Skeptics

With the city providing the scale of analysis, and climate change provid-
ing the focus of people’s activities, one might imagine that the struggle fac-
ing city administrators would be one of convincing a skeptical citizenry
of the realities of climate change. But rarely in my research was the nature
of climate politics articulated in this way. The only time I heard anyone
speak of climate deniers or climate skepticism was during a conversation
with a housing-association employee when he mentioned that the director
of the housing association did not believe in climate change. Elsewhere,
whether the people being engaged by those trying to do something about
climate change were building managers or council employees, homeown-
ers or renters of council properties, the question of whether climate change
was real or human-made never came up in my ethnographic work.®

This was somewhat surprising to me given the very different render-
ing of the politics of climate that has until recently dominated the popu-
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lar and intellectual imagination. During the time of my research, discus-
sions about the politics of climate change in media and policy in the United
Kingdom and United States largely focused on a very public struggle be-
tween climate science and climate change skepticism. In this public poli-
tics of climate change, the central institution that has stood for the sci-
ence of climate change has been the 1pcc, accompanied by a network of
laboratories, scientists, and research centers who have contributed to an
ever more robust description of the projected transformations in global cli-
mate (Weart 2003). In the opposing camp, climate skeptics have been rep-
resented by governments such as the current Trump administration in the
United States, the fossil fuel industries and their lobbying powers, the right-
wing media, and a poorly informed, relatively unengaged general public
that has been seen both as uninterested in climate change and as structur-
ally incapable of doing much to respond to it (Hulme 2010; McCright and
Dunlap 2011; Tranter and Booth 2015). Those who have explored the epis-
temological dimensions of this battle between scientists and skeptics have
tended to highlight the way in which the position that each group inhabits
is sustained by an argument around the validity or robustness of the facts
being produced and the terms of their interpretation (Latour 2010; Oreskes
and Conway 2010).

Probably the most famous example of this battle over the facts of cli-
mate change, at least in the United Kingdom, was what came to be called
the Climategate controversy of 2009, when emails between scientists at
the Tyndall Centre for Climate Change Research at the University of East
Anglia—which raised questions about the meaning and validity of mod-
eled results—were leaked to the press, fueling claims that climate science
was weak and that human-made climate change was a conspiracy aimed
at undermining capitalist social relations.” Other, more recent incidents
suggest that the same debates continue to drive public discussions about
the politics of climate change. In September 2017, for example, a paper was
published in Nature Geoscience that argued that there was a greater likeli-
hood than previously thought that global warming could be kept within
the 1.5-degree warming ambition set by the ipcc in 2016 (Millar et al. 2017).
Using new methods of modeling, the authors suggested that there is a 66%
chance that this will be possible, if certain strict conditions are adhered
to—a finding that was meant to galvanize efforts to head off global cli-
mate change by demonstrating that while politically challenging, it was
not “geophysically impossible” (Millar et al. 2017, 741). However, headlines
in the Telegraph newspaper responded by announcing “Climate Change
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Not as Threatening to Planet as Previously Thought, New Research Sug-
gests.” Although this was broadly in line with the press release that ac-
companied the report, some climate scientists I spoke to were horrified at
this headline. They were concerned that the message that would be taken
from the study was that everyone could relax about climate change, rather
than the message being that there is still a slim chance that a climate disas-
ter could be averted if everyone does everything they can to reduce carbon
emissions as quickly as possible. The fears of the scientists were confirmed
when the study was cited by a politician well known for his skepticism to-
ward climate science (and incidentally the former head of the Manchester
City Council), Graham Stringer, in an editorial in the tabloid paper the
Daily Mail. The headline read: “Now That’s an Inconvenient Truth” fol-
lowed by the subhead “Report shows the world isn’t as warm as the green
doom-mongers warned. So will energy bills come down? Fat chance, says
MP Graham Stringer.”

A second incident occurred a few weeks earlier when another politician
who is known for his skepticism toward climate science, Lord Nigel Law-
son, was interviewed on the BBC Today program on Radio 4.' In the inter-
view Lawson claimed that global temperatures had not risen over the past
decade, a claim that went unchallenged in the interview. If the first incident
was a debate over how to interpret the facts of climate science, this second
incident revolved around the responsibility of the BBC to provide impartial
reporting on climate science. The BBC has, until recently, faced repeated
criticism from climate scientists, who have argued that attempts to repre-
sent “both sides of the argument” have given undue weight to findings that
are not corroborated by most of the climate science community. Again, in
this case, the BBC appealed against initial complaints about the interview
with Lord Lawson, arguing that “Lawson’s stance was ‘reflected by the cur-
rent US administration’ and that offering space to ‘dissenting voices” was
an important aspect of impartiality.”!! However, after the original com-
plaints escalated, the BBC admitted that the facts being reported were er-
roneous and Lawson should have been challenged by the interviewer.'” As
these examples demonstrate, even the most avowedly neutral media’s rep-
resentation of climate change has to tread carefully in this ongoing debate
between scientists and skeptics. The battle here is about whose facts count
and how those facts should be interpreted. But this is a rather different poli-
tics of climate change from that which I describe as being fought out in the
city. Here, instead of facts, what were at stake were methods of bureaucratic
organization, techniques of construction, engineeringlogics, and local so-
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cial and political histories, which were being ruptured and reconfigured by
the appearance of climate models. By taking as a vantage point not national
debate but the situated practices of city administrators, this book offers an
alternative description of the politics of climate change. While the details
of the political relations I describe are specific to Manchester, the analysis
I present offers a means of tracing a reconfiguration of the political in the
technological and bureaucratic life of climate change. In doing so it aims to
open up the possibility of analyzing how climate comes to be animated or
silenced in other bureaucratic and institutional domains where the struggle
is also no longer over the basic facts of climate science but over what to do
about them.

Climate Change as Ontological Politics

When the problem with climate change is an oppositional politics between
believers and nonbelievers, then the answer to the struggle is to convince
the nonbelievers that climate change is real. There is hope here that once
the communicative message has been conveyed properly and skepticism
has been done away with, consensus will lead to effective policies that will
reduce carbon emissions. However, this ignores the day-to-day struggle
experienced by people like those with whom I did research, who are gener-
ally in agreement about the facts of climate change. During the time of my
research this struggle rarely made the headlines, but it constitutes, I argue,
a much more profound barrier to reducing carbon emissions than climate
skepticism or denialism in its strong form. The struggle here is not with a
cultural or political adversary who disagrees over whether climate change
is happening, or who identifies its causes as natural rather than human,
but with the problem of how to deal—bureaucratically, institutionally, and
socially—with material processes, evidenced by climate science, that threaten
to disrupt what we might call a modern way of being in the world. It is this
terrain of politics that this book explores.

WhenIbegan this research in 2011, average concentrations of carbon di-
oxide in the atmosphere stood at 390 parts per million. When I was writing
the draft of this manuscript in 2019, they surpassed, for the first time, a mea-
sure of 414 parts per million, with an annual average of over 410 parts per
million.” When we consider that for the thousand years preceding the In-
dustrial Revolution, carbon dioxide concentrations stayed relatively stable
at 250 parts per million, the current rate of acceleration of carbon dioxide
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concentrations in the atmosphere is alarming. Projections of the effects of
this change are also worsening, with the scientific consensus shifting in
recent months to a prediction that we are now on course for an average of
3 degrees of global warming by the end of the century (Raftery et al. 2017).
This portends sea-level rises of two meters or more, powerful hurricanes,
the slowing or cessation of jet streams, droughts, fires, crop failures, wars,
and mass migration."

For those climate scientists, concerned citizens, activists, and political
actors of different kinds whom I met in and around Manchester, who were
all trying to do something about climate change, the appearance of these
ever more dire facts and figures about a changing atmosphere seemed un-
relenting. These data were indicative not just of the level of change that was
necessary to mitigate them. Rather, their ongoing appearance continually
re-posed the question of why it is that the conventional means of attend-
ing to and responding to these facts about the world appear to prove inad-
equate when they are mobilized as a response to historical and ongoing
climate change (Marshall 2015). Why, people asked, is no one listening to
the numbers and acting accordingly? And how could things be different?

One response to this question was to attribute responsibility for a failure
to act on climate change to particular groups or individuals. Accusations
are frequently made by climate critics that the richest individuals, the big-
gest companies, the structure of our financial systems, and certain nation-
states are the agents that are failing in their duty to respond to the problem
of rising greenhouse gas emissions (Swyngedouw 2010a; Szerszynski 2010).
In Manchester a critical political engagement with the structural causes of
climate change manifested in activities such as the Shell Out! campaign
to prevent Royal Dutch Shell from sponsoring an exhibition at the Man-
chester Museum of Science and Industry, a campaign to get Manchester’s
pension fund to divest from fossil fuels, and the Energy Democracy Greater
Manchester campaign, which aimed to encourage Greater Manchester to
establish its own citizen-owned green energy company. Tackling climate
change through this kind of critical structural approach was complicated,
however, by the realization that even those who were trying to do some-
thing about climate change (and who were often part of the privileged
groups identified)—climate scientists, activists, public intellectuals—
often experienced themselves as unable to make the difference that seemed
necessary within their own lives. This inability to change things either in-
dividually or structurally was in turn read in the unrelenting rise in con-
centrations of greenhouse gases in the atmosphere, which suggested thatin
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spite of all the initiatives, activities, and changes that had been put in place,
no one, including those who were already attempting to make the necessary
changes, was able to do enough. Many I spoke to during my research ar-
ticulated how they experienced a confrontation with climate change both
viscerally and emotionally. Several people told me how, as a result of think-
ing about and working on climate change, they had been through periodic
episodes of depression, how they lived within a generalized sense of doom
and felt “extreme despondency,” how they had found themselves toying
with millenarianism, and how they often experienced feelings of despair.
At the same time, an awareness of climate change was also causing people
to ask difficult questions of themselves and their peers about their prac-
tices and their working lives. For those thinking about climate change in
relation to how to make the city responsible for its carbon emissions, this
meant asking crucial questions about the relationship between, on the one
hand, the forms of accountability that have conventionally driven, justified,
and evidenced the effectiveness of governmental action and, on the other,
the role of climate science as an alternative arbiter of political effectiveness.
Climate change was changing something about the experience and possi-
bility of doing politics. But what exactly was it about climate change that
was producing this experience of rupture? And how was the particularity of
climate change as a phenomenon affecting how it was being responded to?

Bringing Nature into Politics

One way of understanding this articulation of a change or a challenge is
to see it as the outcome of an attempt to reintroduce nature into politics.
As T explore in later chapters, for most of the twentieth century, modern
governmental practice in urban settings has been framed not by ecological
considerations but by what we might call biopolitical concerns (Foucault
1997; Joyce 2003; Rose 1990). This is not to say that the environment (for
example, in the form of natural resources) has not been crucial to the con-
stitution of the modern city. As William Cronon (1991) makes clear in Na-
ture’s Metropolis, and Howard Platt (2005) similarly argues in Shock Cities,
urban settlements have always depended on natural resources—be that
rivers, forests, agricultural crops, or the weather—to exist. Manchester’s
origin story is often told as a story of weather, a city whose industrial suc-
cess as a global center for the cotton industry came from its damp climate,
which prevented cotton threads from fraying when being woven. However,
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in spite of the possibility of telling the history of a city as a tale of political
ecology, the actual practice of managing the city as an object of governance
has tended, until recently, to operate through attention to urban popula-
tions, measures of economic activity, health, and planned urban infrastruc-
tures, rather than a direct engagement with the natural resources that lie
within or outside city borders or the environmental relations that make
certain forms oflife and economy possible within the city."s

One of the critiques that has thus often been made of modern forms of
governing and accounting is that they work by excluding, as externalities,
relations between people and “the environment.” Marxist analyses, such as
Teresa Brennan’s (2000) highly insightful work on the problems inherent
to the modern economy, demonstrate, for example, how modern forms of
social organization that have conceptually bracketed nature out have led
to an exhaustion, both metaphorically and literally, of nature.’ Brennan
argues that economic value under capitalism is not created only through
labor power but also depends on the unacknowledged exhaustion of both
human bodies and natural resources. Similarly, in The Question concern-
ing Technology (1977), Martin Heidegger famously points to a peculiarly
modern and what he terms “technological” way of relating to nature that
frames an inert nature as a “standing reserve,” conceptually awaiting hu-
man exploitation. With nature externalized as something that human be-
ings can exploit, the metropolis, even when conceived of as political ecol-
ogy, becomes a performance of human domination over nature, a space
that is separated off, both geographically and conceptually, from the rug-
ged or rural locations where nature, as a standing reserve for human use,
patiently resides.

In recent years there have been significant moves in urban planning
around the world to reframe the place and value of nature in cities and to
explicitly bring nature back into urban politics. Utopian, master-planned
ecocity projects such as Masdar City in the United Arab Emirates, Tianjin
in China, and Songdo in South Korea figure as the spectacular avant-garde
for a global conversation about how to bring questions of sustainability into
the design of cities. An attention to nature promises a way to balance hu-
man needs and ecological processes and to resolve problems ranging from
air pollution, to water quality, to carbon reduction, to preparedness for fu-
ture climatic changes. This newfound attention to nature and sustainability
has in turn fueled new directions in urban planning and design. Future cit-
ies, it now seems, are green and sustainable cities (Bulkeley et al. 2013; Lovell
2004; Miller 2005; Rademacher 2017; While, Jonas, and Gibbs 2004).
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One way of attending to the appearance of climate change as a “matter
of concern” impinging on the work of those who plan and manage cities
would be to see climate change as another manifestation of this attention
to nature in urban settings. Certainly, in Manchester, climate change ap-
peared as a generalized justification for sustainability initiatives such as
the encouragement of green roofs on public buildings, the planting of wild-
flowers along main roads in and out of the city, the placing of beehives on
top of municipal buildings, the planting of trees to improve urban drainage,
and the creation of linear parks as wildlife corridors along old railway lines.
Atthe same time, these biodiversity projects and green infrastructure proj-
ects did not seem to suffer from the same kind oflogical incommensurabil-
ity and epistemic collapse that climate change produced when addressed
as a problem of governance.

Although climate change is undeniably part of broader discussions
about how to create more sustainable and livable cities, we risk missing
something of its particular characteristics if we simply see it as one part of
abroader sustainability discourse. Addressing climate change as a problem
in its own right, as I do in this book, allows us to approach it as something
that may or may not be a matter of nature. As such, this book addresses cli-
mate change not as an instance of bringing nature into urban biopolitics
but as a particular kind of rupture in biopolitical and, more recently, neo-
liberal organization. Taking this approach requires that we do not classify
climate change too quickly as nature but rather allow its characteristics and
dynamics to emerge ethnographically. It requires a starting point that does
not assume that climate change is necessarily about sustainability, ecology,
and green politics but instead allows the question of what climate change
is,and when it is aligned with these other preoccupations, to be discovered
as an outcome of the research.

Sustainability is often argued to be an extension of modern bureau-
cratic and capitalist practice into new domains—a bureaucratization or
capitalization of nature. In contrast, I introduce an alternative telling of
the cultural life of climate change, attending to the way climate change
repeatedly resisted its successful incorporation into the bureaucratic and
capitalist practices of Manchester’s administrators. Climate change risked
fundamentally unsettling methods of contemporary governance that ad-
ministrators were familiar with—methods that built on imaginaries of the
human population, markets, and economies (Mitchell 2002). Centered on
the challenge of how to incorporate the description of a changing climate
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thathad emerged from climate models into existing governmental practice,
this was a problem of what I call “thinking like a climate.”

Building on a consensus that has emerged among climate scientists
about the anthropogenic causes of climate change, Manchester’s efforts at
tackling climate change have been conversant with other efforts that have
been made regionally, nationally, and internationally to genuinely incor-
porate the findings of science and their ecological implications into pol-
icy making and public engagement. My description of how this unfolded
in Manchester demonstrates that bringing climate into politics can be a
fraught and difficult process. As I show in the coming chapters, climate
change demanded nothing less than a reconsideration of the very prac-
tices through which knowledge was understood to be produced in science,
bureaucracy, activism, and business. Thinking like a climate was thus not
solely a matter of inculcating environmental thinking by engaging people
in institutional practices oriented to environmental governance, as de-
scribed by Arun Agrawal (2005) in his description of the production of
“environmentality” as a form of thought. Although climate change, like
environmentality, is a framing of socionatural relations that is produced
by science, economics, and bureaucratic practice, climate change as it ap-
peared in my ethnographic work exceeded the conventions of description
and social organization that underpin this form of economic and social
governance. By persistently bringing to the fore the entanglement of social
worlds and natural systems, climate change undermined any easy stabiliza-
tion of a world of nature “out there” that might be managed or contained.
Rather, what was produced in the act of trying to map and account for the
complexities of climate were provisional findings about extensive relations
that continually worked to destabilize conventional methods of account-
ingand that crossed settled institutional boundaries in awkward and often

controversial ways."”

Anthropocene Anthropology

Key to my interpretation of this struggle is an ongoing debate in anthropol-
ogy and other social sciences about the now widely circulating concept of
the Anthropocene. In anthropology the idea of the Anthropocene has en-
abled scholars to begin to work in field sites and on empirical objects that
were somewhat disavowed by the oppositions between nature and culture
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that Iam arguing that climate change disrupts. Bruno Latour’s recent book
Facing Gaia (2017) outlines the way in which the Anthropocene, or what
he calls Gaia, requires a conceptual move toward a new philosophical un-
derstanding of relations. Latour argues that the human/natural entangle-
ments of the Anthropocene mark a new moment when we can no longer
work analytically with an opposition between nature and politics. Latour
has been hugely influenced by the work of philosopher Michel Serres, so it
is perhaps not surprising that Latour’s argument evokes the vivid descrip-
tion that Serres (1995) provides of Francisco Goya’s painting Fighting with
Cudgels in the opening to The Natural Contract. The frontispiece to the
book shows the painting, which depicts two men up to their knees in quick-
sand, set against a background of swirling clouds and dark rocks, facing
one another in a duel. As they fight, Serres imagines their gradual descent
into the mud: “The more heated the struggle, the more violent their move-
ments become and the faster they sink in. The belligerents don’t notice the
abyss they're rushing into; from outside however, we see it clearly” (1995, 1).
Serres’s description of the figures of the fighters, engaged in a battle in
the human domain but oblivious to their place in a bigger and likely more
significant battle with nature, remains one of the most compelling depic-
tions of the philosophical implications of global environmental change and
its capacity to unsettle a division between the realm of human politics and
the realm of nature. Yet Latour pushes Serres’s insights one step further.
Serres argues for an incorporation of nature into the affairs of human poli-
tics and lawmaking—the creation of a natural contract. Recent legal agree-
ments to give natural habitats legal rights, such as the awarding of the sta-
tus of human personhood to the Whanganui River in New Zealand in May
2017, would seem in line with this philosophical position. However, Latour
attempts to push beyond a rights-based understanding of nature. Building
on James Lovelock’s (1979) concept of Gaia, Latour articulates instead a
new kind of settlement where there is no “human” and “nature” but only
Gaia, a new kind of geo-being of which humans are themselves a part.
Similar arguments have also been developed by anthropologists, who
are increasingly engaging with the concept of the Anthropocene. In this
Anthropocenic version of anthropology, attention has moved away from
human interpretations and embodied engagements with environmental
processes, to shift ecological anthropology into an analysis of ontological,
multispecies entanglements that exist between people and plants, animals,
rivers, forests, and mountains. Thus, Anna Tsing’s (2015) anthropology of
the Anthropocene describes the mycorrhizal networks of the matsutake
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mushroom, which, in her alluring description, spread through the root sys-
tems of plantations but also extend their tendrils into the organization of
migrant labor, the buyers and sellers who people global commodity mar-
kets, and the olfactory sensibilities of Japanese greengrocers. Eben Kirk-
sey’s (2015) description of what he calls “emergent ecologies” similarly uses
the concept of the “ontological amphibian” to generate an anthropology of
the environment capable of bringing to ethnography the appearance oflife-
forms that flourish in postindustrial, blasted landscapes.

In these descriptions there is no longer nature on the one hand and cul-
ture on the other; there are only hybrid nature/cultures whose relations
can be traced as an unfolding of forms of being that have reached their end
point in feral species, contaminated bodies, and biologically hybrid organ-
isms." The idea that nature is a social construct has moved from an episte-
mological to an ontological claim. Not only is nature a culturally specific
idea or a philosophical predisposition; it is also a thing that has been made
with humans as part of a process of mutual generation."” This approach
thus undermines any pretheoretical separability of something called na-
ture from something called culture where one might be seen to be impact-
ing on the other.

These anthropological analyses of the Anthropocene challenge conven-
tional forms of anthropological theory by collapsing the gap between social
description and scientific description, folding scientific articulations of en-
vironmental relations into the study of hybrid forms. They do so in order
to recover the importance of relations that would previously have been ig-
nored in purely “social” analyses, expanding ethnography’s capacity to find
“theory” in the field by incorporating the biophysical relations inherent to
feral species into their descriptions of emerging worlds.

The idea of the Anthropocene has thus helped to pull scientific under-
standings of ecological and geological relations into ethnography. The An-
thropocene was first proposed as a scientific term by geologists Paul Crut-
zen and Eugene Stoermer in 2000 to describe changes in the earth’s stratal
record that appeared to be occurring as a result of recent human activities.
While geological epochs are usually understood to emerge over very long
periods of time, the detection of markers of recent human activity in a wide
range geophysical processes has prompted questions about whether there
is a need for a new geological epoch—the Anthropocene—to be named.
Whether this Anthropocene should be traced back to the appearance of
modern humanity, to the emergence of industrial capitalism, or to the be-
ginnings of what has come to be termed the “great acceleration,” around the
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middle of the twentieth century, has been one focus of these discussions.
The Anthropocene Working Group of the Subcommittee on Quaternary
Stratigraphy, recommended in 2017 that the term Anthropocene should be
agreed as a new geological epoch by the International Commission on Stra-
tigraphy (Zalasiewicz et al. 2017).

Anthropocene-focused anthropologists have found in this scientific
concept a means of opening up methods of research so as to pay greater
attention to sociomaterial relations in social description. This has led to
powerful and compelling accounts of relations that go well beyond social
constructionism to show how worlds are made out of entanglements of
human and nonhuman entities. In attending, as anthropologists, to the ma-
terial properties of nonhuman forms, there is a risk, however, that scientific
descriptions will be taken at face value as the ultimate description of mate-
rial properties. Tsing (2015), for example, incorporates science-derived de-
scriptions of matsutake mushrooms in her account of hybrid relations, but
hersis not a social analysis of science, and thus she does not interrogate the
scientific practice, technologies, and techniques that themselves constitute
and make visible this knowledge about the mushroom. Similarly, Jane Ben-
nett’s (2010) influential work on how politics becomes carried through the
properties of materials draws attention to material relations in themselves
without attending to the techniques or maneuvers (human or nonhuman)
through which those properties come to be known and communicated. As
Anthropocene anthropology brings material relations more squarely into
analysis, questions of epistemology are sidelined in favor of questions of
ontology.

Since the Anthropocene has been taken up in anthropology and social
theory, there have been inevitable critiques of the term, ranging from criti-
cism of the colonial overtones of a certain hubris that puts humans at the
center of earth processes to a call for more sophisticated analyses of pre-
cisely which humans should be held responsible for anthropogenic trans-
formations in oceans, atmospheres, and geologies.”® Critiques like this
provide an important reminder of the need to pay close attention to im-
plicit political and philosophical understandings that risk being mistaken
for seemingly objective descriptions of relations in the world. This is par-
ticularly important when looking at climate change. This is because, un-
like mushrooms or amphibians, climate has the uncanny quality of being
perceptible only through techniques of modeling, visualization, the cal-
culation of probabilities, and the creation of scenarios oriented toward a
modeled past and a future that does not yet exist. The hybrid ontological/
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epistemological qualities of climate thus raise a crucial challenge when it
comes to building on Anthropocene ethnography to think about climate
change as a phenomenon that confronts everyday practices of governing.

I treat climate change, then, not as nature or culture but, in line with
Bateson and Kohn, as a pattern that is produced out of the interaction
among sign-producing entities. Climate change, like the forests that Kohn
describes, is the sum effect of interactions among iconic, indexical, and
symbolic modes of representation that extend beyond, but also include,
the human. In his seminal work Gaia, James Lovelock (1979) suggested,
polemically at the time, that the geophysical and chemical composition
of the earth was kept in equilibrium by the presence of life—that is, by
entities that have a capacity for (a Peircian form of) communication and
change. Anthropogenic climate change can be read, then, as an unusually
rapid rupturing of that equilibrium, a reorganization of the interactions of
“ideas” that Kohn describes in a forest setting, which in climate change is
detectable in the traces of carbon dioxide molecules (and those of other
greenhouse gases) in the atmosphere. This approach also allows us not just
to speak of climate change as that which precedes its detection in climate
models but also to extend our description of climate change into practices,
minds, and activities that ultimately aim to change the climate from within
by acting on and in an ecosystem of sign relations.

This approach resonates strongly with the program for ecological ur-
banism laid out by Mohsen Mostafavi and Gareth Doherty (Mostafavi
2010; Mostafavi and Doherty 2016). Also citing Bateson, alongside Félix
Guattari, Chantal Mouffe, and Henri Lefebvre, Mostafavi (2010) makes
a plea not just for a more ecological form of urban design but for a funda-
mental transformation in design thinking that can imagine “an urbanism
that is other than the status quo.” Mostafavi writes, “We might consider
the ecological paradigm not only on ourselves and on our social actions in
relation to the environment, but also on the very methods of thinking that
we apply to the development of the disciplines that provide the frameworks
for shaping those environments” (s). Mostafavi’s approach, like that I am
advocating in this book, is one that attends to how climate change and the
ecological relations of which it is an effect have the capacity to challenge
existing ways of thinking, to create new kinds of discipline, and, in his case,
to transform the practice of urban design.

To return to Bateson’s comments on data, attending to data traces is
crucial for an anthropological study of climate change that approaches it
in this way because these traces are the only way of engaging with a central
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aspect of the form of thought—the ecology of ideas—that constitutes a
changing climate. One of the advantages of treating climate change as a
form of thought, moreover, is that it does not require that the data about
climate change be separated off into an ontologically separate realm (the
representation) from the climate itself (the real). Rather, these traces can be
understood to be a communicative form in their own right with an indexi-
cal link to the traces from which they were derived. The question for the
anthropologist becomes not what are the “webs of significance” that peo-
ple are spinning that result in something called the climate, but, instead,
what happens when climate change as a form of thought collides with other
forms of thought (in my case urban governance in Manchester)? It is a mat-
ter of asking, with Bateson, how do ideas interact?

Thinking like a climate is proposed, then, as a description of this inter-
action between climate change and other forms of thought. It is a means
of working beyond an opposition between materiality and representation,
and introducing a terminology that destabilizes the usual modes of iden-
tifying where the work of patterning, differentiation, interpretation, and
intervention occurs. Itis put forward as an extension of the Anthropocene
ethnographies I have already mentioned, with the aim of pushing ethno-
graphic studies of human-environmental relations to attend more explicitly
to the interplay of materials, technologies, inscriptions, and the imagina-
tion.”! Much of the debate about the cultural and political implications of
climate change has taken place in an epistemological, social register, with
important questions being asked about whose truths count, whose lives
matter, and whose perspective gains power. And yet the inexorable march
of rising carbon emissions continues. Coining the phrase thinking like a cli-
mate is an attempt to explore questions of epistemology and belief, while
keepingin view climate itself as a form of reality that demands a reframing,
both empirically and analytically, of what knowledge is and how it comes
to be.

Anthropology and the Climate

Rather than making a universalizing claim about humans or nature in the
Anthropocene, it should be clear by now that my specific interest is what
thinking like a climate is doing to modern ways of knowing and being in the
world. Given that anthropology might be argued to be part of the same
post-Enlightenment modernity as those with whom I have been doing my
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research, my empirical focus necessarily bleeds into the question of how we
as anthropologists might learn from those who have been trying to think
like a climate, of whether we might have to do anthropology differently in
the face of climate change. There has not yet been a sustained conversa-
tion about the relationship between anthropological ways of knowing and
the implications of climate change. But my experience of trying to do an
ethnography of climate change, and the relative paucity of studies within
anthropology on climate change as I have characterized it here, suggests
that there is something inherent to anthropology as it currently operates
that produces a similar challenge in confronting climate change to that ex-
perienced by the bureaucrats and activists I worked with.

To gain some sense of the kinds of challenges anthropology might face
in addressing climate change through its extant practices and methods of
knowledge construction, we can learn from those in other related disci-
plines who have also begun to ask similar questions of their own disci-
plinary practice. In relation to the discipline of history, for example, Di-
pesh Chakrabarty (2009) argues that climate change poses a profound
challenge to the way in which history has constructed itself as a discipline
concerned with the story of human history, set against a backdrop of en-
vironmental transformation that has conventionally been deemed out-
side historical time. While historians have provided powerful accounts
of transformations in the social domain—globalization, colonialism, and
postcolonialism—climate change, Chakrabarty argues, posits another
kind of human that seems to sit outside history: the human as species. For
Chakrabarty, “climate change poses for us a question of a human collectivity, an
us, pointing to a figure of the universal that escapes our capacity to experience
the world” (222, emphasis added). If historical accounts are constructed by
attending to human experience, how, Chakrabarty asks, can the history
of the human as species—which is by definition nonphenomenological,
conceptual, incapable of being experienced—be brought into historical
analysis?

The novelist Amitav Ghosh poses a similar set of questions regarding
the challenges of thinking like a climate within the field of literary fic-
tion in his recent book The Great Derangement (2016). Ghosh argues that
the global scale, abstractions, and catastrophic qualities of global climate
change challenge the literary conventions of the modern novel that privi-
lege the telling of sweeping social stories through an attention to the every-
day and the mundane. How will literature, Ghosh asks, have to change to
incorporate climate change into novels in a way that does not recategorize
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them as niche—whether gothic, science fiction, or a recent subgenre that
points to exactly what Ghosh worries about, the category of climate fic-
tion, or “cli-fi.”

In Thinking Like a Climate I aim to provide an anthropological comple-
ment to these historical and literary explorations by reflecting on the chal-
lenges that emerge when one tries to do ethnography in/of climate change.
In one respect the perspective of anthropology, the study of human beings,
would seem to be absolutely crucial for understanding the implications of
the findings of climate science for humanity. But as my ethnographic work
with climate scientists and those who are working to respond to the science
shows, the humanity invoked in relation to climate science often looks very
different from the concept of the human with which most anthropologists
work. The methods of climate science that we find described in this book
depend on at least two dominant versions of the human. The firstis the hu-
man as species—the same concept that Chakrabarty worries about for his-
tory. This is a designation of humans as a global social collective, a version
of humanity as an aggregate of human units, that quickly moves us toward
Malthusian arguments about the dangers of excess population. It also has
the effect of continually reopening the gap between the human as univer-
sal concept and the varieties of human experience that I touched on above.

The second is a version of the human that posits human beings as uni-
versally suffering from psychological tendencies that need to be tapped into
to change behaviors or treat flaws that make us incapable of comprehend-
ingand responding to the problem of climate change adequately. This ver-
sion of the human opens up a space for psychological solutions, which often
provide abridge between the science and the economics of climate change,
producing alluring arguments about human attitudes, values, and beliefs.
These use the same language as anthropologists use but are strangely at
odds with the concept of the human as it has been deployed and decon-
structed within anthropology.

It is troubling to me that a more anthropological understanding of hu-
man being—one that would attend to actual social relations, to collective
processes of meaning making, to history, social imaginaries, and the ritual
and relational dynamics of power—is missing from this bifurcated depic-
tion of climate change that emerges out of climate science. But if climate
science is to be taken seriously as a problem with which anthropologists
can engage, then it also creates a challenge for anthropology as to how we
might do better in responding to the science in ways that can connect our
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evidence of human experience, in all its variety and complexity, with the
form of being that climate science makes evident. Anthropology as the
ethnography of social groups risks becoming irrelevant in relation to dis-
cussions about climate change if it remains the study of situated local so-
cial practice without also attending to the way in which social worlds are
entangled with global ecological processes. If climate scientists are being
challenged by the need to attend to the social implications of their science,
should we as anthropologists not be equally challenged by the question of
how to incorporate evidence of the extended material effects of human ac-
tivities into our analyses of the making of human social worlds?

Forging an anthropology of climate change requires not only that an-
thropologists turn their attention to its manifestation in changes in weather
or rising sea levels through ethnographies of affected communities. It also
requires that we reconsider our own understandings of the way in which
human social worlds come into being and how these understandings are be-
ing challenged by the dynamics revealed by the science of climate change.
I explore this last point in the second half of the book when I introduce a
third version of the human that seems to be coming to the fore in the way in
which people are responding to the challenges of climate change in urban
settings—a version of human being that repositions social experience not
as based on normatively sustained cultural ideas but as constituted out of
practices of forging what might be seen as an “adequate” response. Rather
like the version of human interaction put forward in Bateson’s ecology of
mind, Thinking Like a Climate here surfaces a version of social experience
that privileges affective, engaged responses to objects, data, models, and
signs. In Manchester this mode of human being was materialized through
relations with things as diverse as bees, eco—show homes, weather cham-
bers, Raspberry Pi computers, thermographic images, and data hacks. Such
objects and practices were forms that were provoked by climate change and
its challenge to modern ways of knowing. They were both local and global
in their constitution, both in place but also constituted by relations that
invoked faraway places and possible future times.

This responsive version of human being that we find emerging out of the
everyday practices of thinking like a climate offers, I suggest, a potentially
productive direction for a future anthropology of climate change. Anthro-
pologists, with their training in attending to relations that cut across con-
ventional ways of knowing, are well equipped to take on board the impli-
cations of a perplexed, uncertain, responsive lived humanity that seems to
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be coming to the fore as people work to think like a climate.”* Ethnography
already has the methods that give primacy to listening, to seeing things dif-
terently. However, if we are to really take on board and learn from this re-
sponsive humanity that emerges in the face of climate change, we will have
to take ethnography beyond established forms of reflexivity that still rest
on a form of cultural relativism that privileges a focus on narrative, norms,
and beliefs. For what we learn from those who are attempting to find modes
of living and acting appropriate to living in a changing climate is a need
to see human sociality as something that emerges with, and is shaped by,
natural processes, technical devices, and material objects. Crucially, these
proxy objects have a central part to play in creating analogies between the
relational forms suggested by climate models and the productive possibili-
ties of located action in the world.

This means that rather than seeing the anthropological encounter as
existing between ourselves and other people inhabiting a space of culture,
the encounter here is between people, on the one hand (that is, both an-
thropologists and those they spend time with as they are doing research),
and materializations of climate in objects and data, on the other. For this
reason this has ended up being a book that is as much about the possibili-
ties of an anthropology that is capable of responding to climate change as
itis about how “other people” out there are responding. What I advocate by
the end of the book is the cultivation of an anthropology of the Anthropo-
cene that must involve listening with others to understand how people and
things are made out of relations with technological environments, as well
aslistening to them. Here I argue that we need to cultivate new practices as
anthropologists, extending ethnography so as to be able to more adequately
work with the materials our research participants are working with—in
this case graphical representations, data, models, equations, memories,
and experiences, as well as experimental collaborative methods. It is not
enough to write “about” climate models, climate scientists, or climate ac-
tivists, as if we were outside them. Creating an anthropology of climate
change instead demands that we too try to learn to think like a climate in
our work. Only if we do this will we, like others I have been working with,
learn to be affected by climate change, and with it learn how to see the world
anew. For learning to be affected demands a reconsideration of who we are
as anthropologists and what we might want to be. What climate change
teaches us is that anthropologists, as much as everyone else, are in climate
change ontologically. The question is how to come to be in climate change
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epistemologically—that is, how as anthropologists we might learn to think
like a climate by recognizing climate change as an idea that has material as
much as theoretical dimensions. For anthropology, this material inflection
means that reflexivity in the face of climate change will require not only a
revision of our ideas in light of the ideas of others but a reconsideration of
the human and nonhuman relations through which anthropologyhas been
conducted in the past, and through which it will have to be redesigned in the
future.

Summary of the Book

To delve into the nature and effects of thinking like a climate for both those
involved in urban governance and those involved in anthropology, the
book proceeds in two parts. Part I unravels and explores what happened
when a group of people in Manchester were compelled by the findings of
climate science to think like a climate, and elaborates on how the forms
and patterns of climate were evidenced, presented, and circulated, center-
ing on the practices, technologies, and material agencies through which
global climatic processes were made measurable, detectable, and scalable.
These chapters focus on the techniques and methods through which local
climate futures came to be imagined, the difficulties encountered in local-
izing modeled climatic change, and the implications of these challenges for
the development of an appropriate response to climate change.

Before each chapter I provide a series of stories through which I map out
the origins, form, and institutional positioning of climate change in the city.
These stories have been compiled out of many conversations Thad and offer
aseries of narratives about the form climate change has come to take in the
city of Manchester. For those readers who are interested in understanding
some of the detail about how climate change was approached in the city,
perhaps to compare it to similar attempts to tackle climate change in other
kinds of places, these dialogues offer a way of moving quickly through the
text. For those who are more concerned with the theoretical points that
the book aims to elaborate, these dialogues can be skipped over or read
separately from the chapters, which delve in more depth into how climate
change came to manifest in and around Manchester as a form of thought.
Here I focus in turn on various qualities of climate change: its globality,
its capacity to be apportioned into units of responsibility, its invocation of
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extensive material connectivity, and its peculiar futurity. For each of these
dimensions of climate thinking, I show how numbers, graphs, and calcula-
tions of climate change were made and altered by their confrontation with
other modes of producing and enacting social imaginaries of the city.

What the first half of the book illustrates is that the impetus to think like
aclimate had the effect of posing fundamental questions about the capacity
of existing techniques of modern government to tackle entanglements of
environmental and social relations. This was made particularly evident in
the way climate change seemed to disrupt linear, evidence-based forms of
planning for the future. The fundamental relationship between knowledge
and action on which practices of governance in Manchester were shown to
rely is revealed to be deeply challenged by climatological thinking. Part II
departs from this analysis of the challenges of climate thinking for already
existing forms of governmental practice to explore how alternative modes
of relating to climate have been forged. In particular, the second half of the
book focuses on sites where the relationship between knowing and acting
hasbeen reworked in the form of experiments, trials, responsiveness, diag-
nostics, and mimesis. Instantiated in objects and techniques that worked to
engage matter in a variety of different ways, these alternative ways of think-
ing with the climate are explored not just as pragmatic technical responses
to climate science but as figurative devices that I suggest might help us to
reimagine the social in climatological terms.

This brings us to the conclusion of the book, where I return to the ques-
tion of how anthropology might equip itself with tools to more adequately
address the sociocultural implications of climate change by reflecting on
the relationship between ethnographic description and the objects and
techniques that are offering people an alternative means of engaging with
a changing climate. Thinking Like a Climate ends with a discussion of the
implications for an anthropology of climate change that stem from the at-
tention to entanglements of meaning and matter described in part IT of the
book. As Kirsten Hastrup has argued, “to talk across disciplinary boundar-
ies anthropologists need to cultivate a more comprehensive interest in the
interpenetration of local and global climate issues and of different regis-
ters of knowledge” (Hastrup 2013, 2). The form of humanity, personhood,
and relationality highlighted by the objects and techniques introduced in
part I point to alternative ways of attending ethnographically to climate
change that go beyond filling in the gaps of global abstractions with local
detail. The conclusion highlights instead a new direction for an anthropol-
ogy of extended and ecosystemic relations, producing the grounds for an
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engaged anthropology that is not just advocacy, nor even public anthro-
pology, but a materially responsive anthropology that, as it learns to be
affected, cultivates new grounds for anthropological inquiry in a climate-
changing world.
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CLIMATE CHANGE IN MANCHESTER

An Origin Story

It was nearly thirty years ago, in 1994, that climate change first took cen-
ter stage in the city of Manchester. This first appearance of climate change
took the form of a conference called the Global Forum on Cities. The forum
took place just two years after climate change had been raised to global
prominence by the 1992 Rio Summit and was meant to be a follow-up to
the “global forum” of NGos that had been run as a fringe event at the Rio
conference. There was great hope that the conference would bring Man-
chester to the heart of global climate policy making and climate change to
the heart of city politics. The Manchester Global Forum on Cities was sup-
posed to highlight the role of cities in global climate change and to explore
how they could get involved in helping keep the climate stable.

Although this marked an origin point for climate talk in the city, it did
not create the legacy that was hoped for. Many key groups like Green-
peace, Friends of the Earth, and the World Bank didn’t turn up, and various
people wrote after the event lamenting this failed opportunity for Man-
chesterto lead the way in climate change policy. One person who attended
the event wrote an account shortly after that described what went wrong:

There was much internal bickering. Warren Lindner, an eco-bureaucrat
from Geneva who was supposed to be the main organizer[,] resigned
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(or was dismissed) some months before the conference. At the end,
only some 800 delegates attended. . .. [I]t was dominated by official-
dom. At least 40 percent of the participants were local authorities (in-
cluding the Mayor of Bombay, a woman), the rest industry and trade
unions, except for about 20 percent consisting of genuine representa-
tives of NGOs. ... An exasperated ecologist from Mazingira Institute in
Nairobi shouted at one meeting, “Who are the stakeholders, and who
decides who are the stakeholders?” This is indeed the question. (Alier

1994, 1)

Despite memories of failure, however, some of the key figures who
were to take up the mantle of climate politics in the city in later years were
present at the global forum. In building nascent networks and positioning
climate change as a problem that the city needed to be considering, the
global forum can still be said to have marked an important moment in the
coming of climate change to the city, though it would not be until late in
the first decade of the twenty-first century that it would officially rear its
head again.

During the 1990s climate change policy was muted, although climate
change was still being invoked and addressed in the city in activist circles.
In 1999 the Mancunian Way, a motorway that cuts across the city center,
was blocked by Reclaim the Streets, a protest movement that brought to-
gether anticapitalist, antiglobalization, and environmental concerns to call
for the reclamation of roads as public spaces. Also in the late 1990s, activ-
ists were mobilized by proposals made by Manchester Airport to build a
second runway. This not only was going to increase the carbon emissions
from air travel but also would lead to cutting down local woods in the Bol-
lin Valley. One activist, known as “Swampy” —who had become famous
for occupying tunnels that protestors built as part of a road protest near
Swindon in the south of England —was there in the tunnels that protestors
dug under Manchester’s runway, too. Some of the environmental activists
whom | met during this research had been involved in the antiroad and
anti-airport-expansion protests. So climate change concerns hadn’t gone
away. But at the same time roads and air travel were part of Manches-
ter City Council’s plans for economic expansion, so concern about climate
change was suppressed by a gung ho urban boosterism focused on the
postindustrial economic development of the city.

It took until the middle of the first decade of the twenty-first century

for climate change to be explicitly rearticulated in official circles as a prob-
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lem that the city should be concerned about and should be doing some-
thing to tackle. The person who gave me the clearest explanation for how
this came about was Neil Swannick, who was the head of Manchester
Waste Authority from the late 1990s. He had been instrumental in intro-
ducing recycling in the city in the late 1990s and because of this work had
sat first on a council-run Waste Disposal Authority. A year later, in 2001, he
joined another committee called the Physical Environment Scrutiny Com-
mittee, later to become the Environmental Scrutiny Committee. In 2004
Neil was given the role of executive member for planning and environment
in the council and started to explore in earnest what could be done to think
about the city in terms of its environmental qualities.

I had been told by one city councillor that around 2000 Manchester
was polarized into what he thought was a rather false opposition: “One
[position] was that we should pedestrianize the whole of the city center,
and the other was that the number of cars we have in the city is a measure
of its economic success.” He told me that “the person who took the latter
view had also become rather famous for opposing or rather supporting
the expansion of Manchester Airport, and saying very unpleasant things
about the environment lobby . . . and so environment had become some-
thing where officers were scared to raise their head above the parapet.”
Talking about climate change was not easy, and when it was talked about
it, it was always already seen as political and potentially disruptive to the
ambitions of urban growth. Interestingly, at this time climate change was
still being talked about as part of “the environment” generally and not as
climate in its own right.

Luckily, though, Neil found himself in a position to push for the envi-
ronment to be taken more seriously in the local authority. This was pos-
sible partly because he had support from the leader of the council, Richard
Leese, who many said was a crucial player in helping climate change to
appear in council work. Later this would be strengthened when Richard
would find himself sharing a platform with Friends of the Earth in support-
ing a congestion charging scheme for the city. Supported by Richard, then,
Neil worked with an academic from the university and a woman working
at the Co-Operative Group to draw up what came to be known as Man-
chester’s Green City program. At first climate change was not explicitly
present in these documents, as we can see from the list of strategies that
were drawn up: an energy strategy, a biodiversity strategy, a tree strategy,
a canals and waterways strategy — but not a climate strategy.
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According to Neil, he was under pressure from NGOs and lobbying orga-
nizations to do a climate change strategy from the beginning. However, he
is a politician, and he was worried that doing a climate change strategy too
early “was likely to run ahead of people too far.” But climate change was
to get a strategy eventually. A couple of years into Neil’s tenure as execu-
tive member for planning and environment, he led the drafting of a pre-
strategy document initially called “Principles for Climate Change Strategy”
(Manchester City Council 2008), which positioned Manchester as one of
three cities in the United Kingdom that were explicitly addressing climate
change in local authority work. He had explicit support from the leader of
the council, Richard Leese, who publicly supported the idea that Manches-
ter should try to take climate change seriously. But, Neil stressed, it was not
easy putting this document together. Trying to write a strategy for climate
change is really difficult, as we will see in some of the later chapters. Neil
said the document “went through lots and lots of drafts—it was in the
twenties by the time it came out because there were certain issues that
were really, really hard.”

So here we get to the nub of the issue as to why it took so long for the
city to think again about climate change as a core consideration of urban
politics. The hardest thing was the issue of how to build robust evidence
about climate change that could have direct relevance to the city.

Neil told me, “I needed to be absolutely able to say, ‘We’re not com-
pletely bonkers here, we can back this up with scientific evidence,” and so
he started to work with scientists —both in the city council and at the uni-
versity —who could provide that evidence. Early versions of this evidence
were cited in the “Principles” document (Manchester City Council 2008) as
the objective, scientific set of reasons why climate change was something
the city should be thinking about, as we can see articulated in the docu-
ment: “In its Climate Change Bill the government has proposed a target of
a 60% reduction in CO, emissions by 2050, and a potential interim target
of between 28-32% reduction by 2020. Even if the world is successful in
reducing CO, emissions by 60% the Tyndall Centre in Manchester has cal-
culated that there is still a high probability that the average global temper-
ature will exceed 2°C by the end of the century. All indications suggest that
the reduction targets in the Climate Change Bill may need to be increased
even further” (Manchester City Council 2008, 2—-3).

Further down the page the document continues, “Manchester’s annual
CO, emissions are over 3.3 million tonnes (47% commercial, 30% domes-
tic and 23% transport, DEFRA, 2004). Whilst our domestic emissions per
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household, at 2.6 tonnes, are similar to the UK average, they are generally
higher than other cities” (Manchester City Council 2008, 3).
Summing up the challenge, the document asks:

So what would we have to do as a city to reduce our emissions by a mil-
lion tonnes a year? To achieve a reduction of this magnitude we would
have to erect over 100 large wind turbines or all Manchester businesses
would have to cut their energy use by half. The task is daunting, if only
we consider a one sector or one intervention solution. ... However this
reduction can be achieved by committing to a variety of carbon reduc
tion options that will avert annual carbon emissions. In order to create
“bite-sized” targets, the reductions options are broken down into three
areas; commercial, transport and domestic. (Manchester City Council
2008, 4)

From early on, then, scientific predictions of temperature rises, and
science-based targets for appropriate levels of carbon emissions reduc-
tions, were central to the work of bringing climate change into politics and
reframing economic development in governing the city. It was numbers
that did the work of bringing climate change back to the city in the late
2000s. This then —the numbers of science —is where we will also start our
story of what it means to begin to try to think like a climate.
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41% and the Problem

of Proportion

In 2008 the UK Climate Change Act committed to reducing UK car-
bon emissions by 80% by 2050 from a 1990 baseline.

In 2009 the city of Manchester committed to reducing its carbon
emissions by 41% from a 2005 baseline.

In 2010 Greater Manchester committed to reducing its carbon emis-
sions, also by 80% by 2050 compared to a 1990 baseline.

In 2011 Manchester became a signatory of the Covenant of Mayors,
an EU network of 7,500 city mayors that requires all signatories to
commit to a 20% reduction in carbon dioxide emissions by 2020 and
a 40% reduction in carbon dioxide emissions by 2030, also relative to
a1990 baseline.

Following the 2015 Paris Climate Conference (the twenty-first Con-
ference of the Parties, or cop21), the EU committed to “a binding tar-
get of at least 40% domestic reduction in greenhouse gas emissions
by 2030 compared to 1990.”

In March 2019 Greater Manchester pledged to become net zero car-
bon by 2038.



Proposed percentage reductions in greenhouse gases are the key means
by which contemporary governments pursue climate change mitigation.
This is the form through which the international agreements that have
been made and ratified at the 1pcc climate summits are turned into inter-
national and national policy. Percentage reductions in climate emissions
provide the structure within which corporations, regions, and cities can
frame and discuss their own responsibility for reducing carbon emissions
vis-a-vis the responsibilities of other institutions, places, and industries. It
was the central method by which Manchester, too, came to know itself as
an entity that could contribute to the project of addressing climate change.

So ubiquitous are ambitions toward percentage reductions in carbon
emissions that rarely do we stop to think about the conceptual work that is
being done, or what light might be shed on our understanding of climate
change itself, when people cast aresponse to global climate change in terms
of proportional numbers. Anthropologists of climate change, whose atten-
tion to the everyday practices of environmental relating offers the potential
to shed light on these practices, have tended instead to situate themselves
as the providers of rich alternative narratives and stories about climate
change that powerfully counter, but rarely engage with, the operations of
statistical evaluation. The ethnographic corpus on climate change focuses
largely on the experiential qualities of life in changing environments in
different parts of the world, on those all-too-human life narratives that are
erased by numbers, or on the reasons why communication of the scien-
tific “facts” seems to fail to register with local populations (Callison 2014).2
With a few notable exceptions (Hulme 2017; Lippert 2015), much less atten-
tion has been paid to the social work that the numbers of climate science
do, and the means by which they generate political effects.

Attending to these numbers is crucial, however, if we are to address eth-
nographically the ways people are being affected by climate change and the
challenges that climate change poses. For climate change is not just a ma-
terial process “out there” but is given life by numbering practices that are
themselves shaped and formed by the traces of temperature, humidity, car-
bon dioxide concentrations, wind speed, precipitation, the acidity of sea-
water, and the properties of fuels, soil, crops, and livestock, which come to-
gether to forge and solidify the patterns of a changing climate (see Walford
2013, 2015). Climate numbers are admixtures of environmental traces and
social practices. However, as those who have studied the details of climate
science have shown, environmental traces are not simply incorporated into

already existing social practices in any kind of straightforward way, nor do

41% AND THE PROBLEM OF PROPORTION - 41



they determine such social practices along predictable material lines (Ed-
wards 1999; Pickering 200s; Walford 2015). Rather, such traces appear in
practice as moments of signification, interpretation, prompts to interroga-
tion, and invitations to engage in self-reflexivity and analysis.

In this first chapter, I explore the place of numbering work in bringing
climate into view as an issue that can be tackled at the scale of the city. I
suggest that a focus on numbering work helps us to move beyond the idea
that the traces of environmental processes that are constitutive of climate
science are either the objective conditions out of which science emerges or
social constructions that fly free from their material relations. Numbers
are powerful precisely because they promise both affinity to the material
processes they describe and a capacity to be interpreted and interrogated
by human subjects. Once we begin to pay attention to the way in which cli-
mate is produced out of the aggregation of material traces translated into
numbers, it also becomes clear that understanding climate change requires
that we not only attend to the interface between materiality and lived ex-
perience but also understand how climate change manifests as a significa-
tory phenomenon that channels and shapes the representational practices
through which material relations become stabilized as a thing we can call
“climate change.” Numbers “translate,” we might say, the signifying capaci-
ties of materials into a system of signification understandable by humans
(Kohn 2013).

In this chapter, then, we begin our exploration of what thinking like a
climate entails by delving into the numerical operations at play when cli-
mate science becomes a trigger for governmental action within a city. Here
I explore how the particular patterns of numbers, the form of graphical
curves, and the aggregated properties of climate models come to operate
as a means of imagining the world that informs ways of participating in it.
As anthropologists and sociologists of science, technology, and economy
and those trying to tackle climate change well know, numbers do power-
ful work. Numbers order, rank, distribute, and describe worlds in ways that
highlight some relationships and denigrate others (Ferme 1998; Merry and
Conley 2011). Numbers are representations, but they are also culturally
loaded and political (Verran 2001). Numbers can be simultaneously indexi-
cal, ordinal, rhetorical, and performative, thus collapsing simple opposi-
tions between the world that numbers represent and the agentive qualities
of representations themselves (Guyer 2014). As performative abstractions,
numbers have the capacity to collapse qualitative distinctions between,
for example, nature and culture in ways that open up new possibilities for
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narrating the relations out of which our world is composed (Verran 2010,
2012b). Building on those who have demonstrated the variety of ways in
which numbers are used, both historically and cross-culturally, to move
through the world and engage it anew, a focus on number is a way of explor-
ing the material agency of climate change in a mode that moves us beyond
an opposition between natural material process and ideological cultural
responses. Numbers provide us with our first step toward opening up the
possibility for ethnographic attention to both the promise and the difficul-
ties of thinking like a climate.

Quantifying Climate Change

Perched on a high stool in the café on the ground floor of one of Man-
chester’s premier office developments and the temporary home of Man-
chester City Council, I am talking to Richard Sharland, the head of the
environmental strategy team. It is our first meeting, and Richard seems to
be assessing my understanding of the landscape of climate politics in the
city. He has been in his position for two years, having joined the council
as an outsider who had previously worked for an environmental charity.
He had been headhunted for his capacity to navigate the tricky world of
bureaucratic climate politics and to operate as something of an outsider to
the council and its bureaucratic preoccupations. Richard’s hand rests on a
white-and-green report—Manchester: A Certain Future. Pulling it toward
us, he says to me that this report holds them to two objectives. Then he puts
me on the spot: “Do you know what they are?” T have already seen so many
initiatives and activities related to climate change in the city that I am ini-
tially taken aback, but he quickly responds with a critical, “You should do,
with the research you're doing!” The first, he clarifies, is 41%—we need to
reduce our carbon emissions by 41%. Immediately I am back with him. I
am acutely aware of this number that keeps cropping up in every discussion
and meeting I attend, drawing ideas and activities into itself as the thing
that everyone keeps saying they are aiming for. I realize that I have just
failed to properly play my partin the rhetorical ploy he had set up, however,
for the point Richard wanted to make was that while everyone remembers
the first objective—to reduce carbon emissions by 41%—they always for-
get the second: cultural change.

Later chapters will address the second objective of cultural change, but
for now I want to stick with that first, ubiquitous, supposedly memorable
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objective of reducing carbon emissions by 41%. This chapter takes this
carbon-reduction target for the city of Manchester as an iconic figure—
using figure in both a numerical and a morphological sense—through
which to delve into the heart of climate thinking. To explore the place of
percentages in climate change governance, the chapter proceeds in two
parts. In the first part, I put the specific number of 41 itself to one side and
focus instead on the percentage. Here I unravel why it has come to make
sense to govern climate change in terms of percentage reductions in car-
bon emissions, and how this approach relates to the way in which climate
change hasbeen established as a problem by climate science. I tell this story
through an attention to the way in which science is made to speak as the
grounds for governing and to the channels of thought and intervention that
scientific methods of analyzing and framing the climate produce.

In the second section, I move from the percentage to the number itself
in order to ground the relationship between science and government in
the particularities of time and place. Here I describe how 41 was arrived
at as the appropriate percentage of carbon emissions reductions for a city
like Manchester. As we delve into the relations and negotiations through
which this charismatic number came to be secured, we begin to see how
climate thinking and the awkwardness it produces emerge in the interstices
of global climatological processes and established practices of governmen-
tality. What others have come to refer to as Gaia—that agentive, planetary,
nonjudgmental form of earth being—is here redescribed not as an agent
but as a figure or form whose dimensions, dynamics, proclivities, and ca-
pacity for signification are crucial to climate thinking and the management
of climate change effects.

What’s in a Percentage?

I am several months into my fieldwork with the local authority when the cli-
mate scientist Kevin Anderson comes to talk to the council’s elected repre-
sentatives. There had been rumors for some time among the environment
team members at the city council that Kevin, then the director of the Man-
chester Tyndall Centre for Climate Change Research, was to address the
city’s councillors. As a well-respected and well-known climate scientist at the
University of Manchester, Kevin loomed large in the work of making climate
change relevant to the city. He was described to me by a climate scientist
working in another part of the United Kingdom as “the scariest man in Brit-
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ain” owing to his stark projections about the dire social and environmental
implications of rising carbon emissions. Anderson and other members of the
Tyndall Centre were in regular contact with local government officers who
were working on issues related to climate change, advising on the science of
climate change and translating its implications for government policy.

Given Kevin’s international profile, those working in the environment
team of the local authority saw it as something of a coup that he would
bring his descriptions of climate change to a council meeting. Those who
had seen him talk before spoke enthusiastically of the way in which his
presentations unreservedly described how the climate worked, explained
projected climate futures, and outlined their possible social and political
effects. The rumors that he was to speak were true, it emerged, and a few
weeks later, not long after Christmas, councillors received a letter sum-
moning them to the town hall to hear Kevin speak.

Kevin Anderson does not disappoint. Around a hundred councillors,
thirty members of the public, and some council officers are gathered in the
grand neo-Gothic public chamber of the town hall. There is a buzz in the
room, perhaps because of the out-of-the-ordinary nature of the meeting,
perhaps because of a feeling that people will hear something that might
change things. The lights are dimmed, and the talk starts. During his thirty
minutes, Kevin performs a powerful and giddying journey through num-
bers and across scale, outlining the science of carbon dioxide emissions and
their implications for global temperature change. Graphs are displayed,
similar to those shown by Al Gore in An Inconvenient Truth, depicting pro-
jections of creeping global emissions and rising global temperatures. But
the real story that he tries to tell is what this all means for Manchester. A
council officer had told me before the event that Kevin has aline in his talk
where he somewhat ironically shifts the global problem of climate change
onto those sitting in the room to point out that we—academics, scientists,
councillors—are the causes of climate change. Kevin Anderson, it turns
out, is true to form, with this shifting of scale and perspective central to the
message that he conveys at this event.

Kevin starts by outlining the changes in global temperatures that are
likely to occur within the next hundred years if nothing is done to curb
emissions. The projections of likely global temperatures under different
scenarios are described as the outcome of the aggregation of measurements
across different times and places (Edwards 1999). Here climate appears as
the effect of an aggregate of measurements that are modeled in such a way
as to create a description of a statistical global norm (Hulme 2017). This
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norm is summarized in global climate models as an average global tempera-
ture, which according to NAsA’s April 2017 Global Climate Report stands
at14.6 degrees Celsius, 0.9 degrees above the twentieth-century average of
13.7 degrees.® The statistical operations that create this number, however,
mean that climate is only ever conceivable as a global average. This posits
climate, ontologically, as a kind of hyperobject (Morton 2013).

The projected global temperature changes that derive from these mea-
surements are described on a numerical scale that measures deviation from
a norm in absolute terms (the climate will be 4 degrees warmer in a hun-
dred years). The predictions that Anderson highlights in his talk lie some-
where between 4 and 6 degrees of warming, which might not sound like
much but would have devastating, if not life-destroying, consequences for
the planet as a whole, leading first to water and food conflicts and then to a
total breakdown of social, economic, and political order.

With this global catastrophe outlined up front, Kevin then describes
how the United Kingdom currently has a commitment, outlined in its
“Low Carbon Transition Plan,” to aim to keep temperature increases be-
low 2 degrees Celsius by reducing carbon emissions according to the per-
centage commitments with which this chapter opened (Department for
Energy and Climate Change 2009). What Anderson deftly does, in a subtle
shift from climate to carbon (performed seamlessly in his talk), is to move
from climate as a singular hyperobject to atmospheric carbon as a whole
that can be divided up into parts.

This move from climate to carbon works to establish the question of
what constitutes a proportionate response to climate change. As Ander-
son explains in his talk, the aim to keep temperature increases within a
2-degree threshold is not absolute but is based on probabilities. Referring
to the taxonomy of the 1pcc, he argues not that carbon-reduction mea-
sures should aim not for absolute assurance that temperature increases are
kept below 2 degrees Celsius but instead that measures should at least be
designed with a view to producing a “less than 10% chance” of exceeding 2
degrees. He then turns to what the United Kingdom is actually doing to re-
duce its carbon emissions; with horror the audience finds out that the cur-
rent targets for reducing carbon emissions are hugely inadequate in these
terms. The current UK emissions-reduction target—an 80% reduction by
2050—is an “emissions pathway” that has a 63% chance that the 2-degree
target will be surpassed. That s, the targets themselves are heading for fail-
ure in the terms that Kevin sets out.
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To explain this situation further, and to explain what must be done and
when, Kevin then turns to the concept of carbon budgets. Here the atmo-
sphere is described as a container that can only hold so much carbon diox-
ide before particular levels of changes in climate begin to occur. Climate
scientists have over time come to understand the relationship between the
level of carbon dioxide in the atmosphere, measured in parts per million,
and the effects on a changing climate. Measurements taken from monitor-
ing stations around the world have demonstrated that carbon dioxide con-
centrations in the atmosphere have gone from 310 parts per million in the
mid-twentieth century to 400 parts per million in 2015 and 410 parts per
million in 2019 (Weart 2003). These measurements of carbon dioxide con-
centrations operate, then, as a powerful proxy for global climatic change.

On the basis of these models, to have a 90% chance of keeping rises in
global average temperatures within 2 degrees Celsius, there is only a lim-
ited amount of carbon dioxide that can be released into the atmosphere.
Once it is there, it does not dissipate or disappear, and so, in order to en-
gage with the implications of climate change, we need to think about car-
bon emissions in terms of a global whole, made up of the accumulated and
accumulating activities of all human beings. Once this whole number is
established, we can begin to divide up responsibilities for carbon emis-
sions reductions, and once we do that, it becomes clear that Manchester’s
41% is not enough. Instead, the city really needs to be aiming for targets of
60%-70% reductions by 2020 and 90% by 2050.

Here then, in the move from global climate to global carbon, we see a
shift from a relational to a substantive understanding of climate. This shift
opens the way for another shift, from absolute descriptions of climate and
the implications of changes in climate to an understanding of climate that
introduces proportionality as a condition of response. This has the power-
ful effect of transforming global climate change from a system of complex
intra-activity that ontologically resists scaling to an object amenable to be-
ing divided up and apportioned out.

Jane Guyer (2014) has pointed out, in a recent article on the social op-
erations achieved through the use of percentages, that a key feature of per-
centages is that they perform a relationship between the part and the whole
of which it is a part. This whole/part relation is familiar to anthropologists
of modern knowledge practices, for as many have pointed out, this is cen-
tral to the way in which post-Enlightenment knowledge works to compose
and describe the world. To highlight the cultural specificity of this way
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of seeing the world, Marilyn Strathern (1991), for example, contrasts this
whole/part, or what she calls a merographic understanding of relations,
to a more fractal concept of relationality that she discovers in Melanesian
forms of personhood. Bruno Latour (1993) makes a similar comparative
point, suggesting that the Western philosophical tradition has conven-
tionally worked with a Kantian understanding of materiality that high-
lights the way in which physical and social entities are composed out of
their constituent parts. Latour’s anthropology of the moderns is an exercise
in exposing this orientation by bringing other relational concepts—such
as that of Tardian monads or Eduardo Viveiros de Castro’s notion of
multinaturalism—to bear on modes of ordering in order to enable a posi-
tion from which to reflect back on the specificity of the idea that the world is
composed out of the assembly of parts that add up to wholes (Latour 2002;
Viveiros de Castro 1998).

Considering percentages as a numerical form, Guyer also points out that
percentages work with a philosophical idea of competition, whereby “the
denominator (of 100) equates to a category ‘name’ that presumes stabil-
ity” (2014, 156). In the case of climate governance, using carbon as a proxy
for climate change establishes total carbon emissions as the denominator,
which can then be compared across time to determine the relationship be-
tween the present day, the past, and the future. When people argue that “we
should reduce carbon emissions by 41%,” the denominator being deployed
is one that refers to an amount of carbon emissions at a particular point in
time (usually 1990) that stands in for a particular state of greenhouse gas
emissions in the world. This act of alignment of carbon and time is corrob-
orated by the website of the European Environment Agency, which states
that “the base yearis not a ‘year’ per se, but corresponds to an emission level
from which emission reductions will take place.”™

Carbon reductions, then, are relative to a calculated level of aggregate
emissions that existed at a particular imagined point in time in the past.
The effect of measuring emissions against a baseline is that it creates the
possibility for a relationship to exist between a whole (100%) and its re-
duced form (x%) without it mattering at what scale this operation is being en-
acted. This has the powerful effect of making global climate change ame-
nable to management at a variety of different levels—from the global to the
national, local, institutional, and even individual levels.

Unlike global climate, which is described in relational and probabilistic
terms, global carbon emissions are understood in concrete and substantive
terms. Carbon emissions are referred to by measurements of the weight or
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volume of carbon. In one workshop I attended, for example, a photograph
was circulated that showed what one tonne of carbon looked like, repre-
sented as a box on a soccer field. At other times the volume of tonnes of
carbon dioxide was described as so many double-decker buses. This mate-
rial and substantive understanding of carbon is important, for it allows the
question of how to respond to climate change to be translated as a prob-
lem of how to tackle an amount by bringing it down to a conceivable unit
or quantity.

Framed in this way, tackling climate change becomes a matter of appor-
tioning not only matter but also, simultaneously, responsibility. To return
to Guyer’s description of percentages, carbon-reduction targets are not just
“abenchmark for identifying how far we fall short, and how much excess is
being demanded, with the insinuation that we should work at redressing it”
(2014,156-157). Rather, percentages also operationalize the very possibility
of a proportionate response to a problem that is represented on a singular
scale, but whose appearance in numbers also creates the realization that
tackling these numbers is a problem of distribution.

The idea of a global climate budget that can be divided among nations,
across classes, and among industries brings together objects and institu-
tions of radically different orders around the question of the proportional-
ity of their response. In the case of climate change, however, the propor-
tionality of actions is not established in the first instance through moral
reasoning, which is then measured post-hoc through auditing. Rather, in
the description of a global, national, regional, or local carbon budget, we
find a calculation of proportionality that starts with a global measure of car-
bon emissions and then proceeds to distribute this measure across space
and time.

Often, when people use the language of proportionality, they refer to
the means by which things seem reasonable and not excessive. A propor-
tional response in military conflict is a response that does not use excessive
force in relation to the threat as it is perceived. Similarly, in social relations
we might argue that there is often an inherent sense of proportionality at
play that structures what is right and wrong, what should and should not
be achievable. Moments of disproportion are interesting anthropologically
for they shed light on the expectations of how relations should exist and
point to the terms of their transgression. Alberto Corsin Jiménez (2008)
deploys the idea of disproportion to describe the disjuncture experienced
by scholars in Spain who perceive management decisions as out of scale to
their everyday personal sense of what is most important in their own work.
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Disproportion for Corsin Jiménez is a phenomenon that produces a sense
of incommensurabilities that exist across a gulf or divide between things
at different scales.

In the case of climate science, the terms on which proportional action is
established are difficult to argue against. The specter resulting from a fail-
ure to act proportionately is nothing less than the destruction of society.
In his talk Anderson told the gathered councillors, “The world after 4°C is
beyond adaptation, it’s unstable and the warmer it gets the more likely it is
to trigger other things which make it more unstable. We need to avoid this
at all costs—if death is the alternative then it’s not too expensive and we
must do all we can at all costs.”™

Carbon reductions operated, then, as the extension of a familiar way of
addressing social problems. By establishing a whole and dividing up that
whole into parts, carbon budgets generated the possibility of creating a pro-
portional response to the problem at hand—except that, as we will see, the
kind of demands that climate percentages made of people were dispropor-
tionate when set alongside other aspects of people’s work and lives. Coming
out of the meeting, many commented on how scary Kevin’s message was.
Richard Leese, the head of the council, who had organized the meeting,
explained that he had been seeking the “shock factor” to try to galvanize
some action. In a conversation, an officer who worked closely with Richard
explained to me that when it came to climate change, Richard Leese just
“got it” and that he was very astute in finding ways of making other people
“get it.” Another councillor was quoted as saying, as he left the room, that
it had been “an enlightening if depressing event.”

Those who said they found the talk depressing were those who were
most aware of the deeply challenging nature of the message that Kevin’s
talk conveyed. Some of the people at the talk were council officers who
had been involved either centrally or peripherally in the work of creating
a percentage commitment to reducing carbon emissions in the city and
were highly aware of the many problems resulting from the demand to
create a proportional response to climate change in the city. One coun-
cillor commented to me, “The council can reduce its carbon footprint to
zero. It would not be an issue, we could get there, but it means we’d out-
source it all to somebody else, meaning we haven’t got any control on it.”
As for reducing the carbon footprint of the city as a whole rather than just
the carbon footprint of the city council, this was an issue that raised pro-
found questions about who or what a local authority councillor should be
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responsible to. Being a councillor, unlike being an officer, was an elected
position. Councillors represented their ward constituents, and represent-
ing this citizenship therefore meant fielding an array of different kinds of
interests—from policy commitments like those established by percentage
targets, to dealing with lobbying by businesses, to attending to residents’
concerns, such as whether alibrary is going to charge people to use its space
or whether waste is collected frequently enough. Moreover, if this was not
enough, in the talk Kevin had even gone so far as to suggest that the already
challenging and hard-earned target of 41% was itself insufficient.

This suggestion that the 41% target that the city was aiming for was in-
sufficient was probably the biggest challenge to come out of the meeting for
people who found it depressing. While the facticity of the science of climate
change was accepted by all the councillors and officers that I spoke to as
a necessary basis for acting, translating that understanding into a realistic
plan was highlighted as the result of a great deal of careful hard work and
negotiation. As my discussion with Richard Sharland demonstrated, this
had paid dividends, as the number itself had gained something of an iconic
status in Manchester’s carbon-reduction work.

If percentage reductions in carbon emissions established the question
of a proportional response, then, this was a description that entered into a
political landscape of practices that were already oriented toward address-
ing very different kinds of proportional social action. Establishing a partic-
ular number to index the proportionality of climate change—in the case of
Manchester the number 41%—was, as we will see, not a zero-sum game of
apportioning responsibility but a way of confronting carbon calculations
as a form of signification that had the capacity to reframe the question of
what a proportional response for government officers, councillors, and the
city as awhole should actually be. If climate science helped to establish the
principle of a proportional response, more work would be needed to deter-
mine the way in which this response should be socially distributed within
the city. To whom was the percentage-reduction figure addressed? Who
was expected to respond to it? What were the technical and social means by
which this carbon-emissions-reduction target would be pursued? To begin
to answer these questions, we must look at the process by which the num-
ber 41% was determined.
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Finding 41

Work to arrive at the 41% number can be traced back to 2008, when a series
of reports were commissioned and written in the city that established cli-
mate change as an issue that the local authority should be thinking about.
The production of these reports coincided with the introduction of a series
of national government indicators that made visible local authority prog-
ress toward targets in areas ranging from child protection to levels of unem-
ployment benefits being claimed. From alist of 198 indicators local councils
had been obliged to choose 35 against which their performance would be
measured by the national government. Of the 198 there were three indica-
tors related to climate change. National Indicator 185 measured reductions
in carbon dioxide emissions by local authority operations, National Indica-
tor 186 measured “per capita CO, emissions in the local authority area,” and
National Indicator 188 related to measures put in place to adapt to climate
change.” Two-thirds of local authorities in the United Kingdom signed up
for National Indicator 186, making it the fifth most popular out of the total
list of 198 indicators.?

Manchester City Council was one of the local authorities that signed up
for National Indicator 186. There had been some attempts to think about
the city’s carbon emissions before 2007, with a report produced in 2003
by Quantum Strategy and Technology and Partners (2005) on a potential
green-energy revolution in the city and also a digital model that visualized
a green future for the city that was developed by the engineering consul-
tancy firm Arup in 2006, but the sense among the city’s officers and coun-
cillors with whom I spent time was that very little really happened on the
problem of reducing carbon emissions until 2007, when councillor Neil
Swannick managed to get the council to commit £1 million toward the aim
of carbon emissions reductions.’ In early 2008 Neil then penned a docu-
ment outlining a set of “principles” that the city council needed to stick to
in thinking about its role in reducing carbon emissions (Manchester City
Council 2008). While the document looks very similar to many subsequent
accounts of carbon emissions reductions in the city, citing the same kind of
percentage reductions described earlier in this chapter, Neil explained to
me in an interview that his intention in writing this document was explic-
itly political and aimed at “opening up a debate” where there had been no
space for debate before, with him “pushing as hard as [he] could to get the
most ambitious plans into play.”
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One of the central challenges that Neil articulated to me in our con-
versations was the problem of relating carbon emissions reductions to the
idea that the central aim of the local authority was to support the economic
growth of the city. In putting together the Principles of Tackling Climate
Change in Manchester report, Neil and colleagues had begun to explore
whether there were ways in which the principle of economic growth and
the requirements for carbon reductions could be “decoupled” from one an-
otherin order to create a space within which things could begin to be done
to reduce carbon emissions. The scientific projections of the Tyndall Cen-
tre were key—if not in decoupling growth from carbon reductions, then at
least in decoupling carbon reductions from environmentalism.

When talking about how to bring climate change into politics, many
described how they feared being dismissed or disregarded as extremist.
Neil talked about how tying Manchester’s climate strategy to the figures
of science derived from a need “to be absolutely able to say, ‘We’re not com-
pletely bonkers.”” Another officer working in environmental strategy, who
had a background working for environmental charities, described how he
worked to tread a fine line between supporting the council work and push-
ing a new agenda, “pushing the authority but doing it in such a way that
people wouldn'’t say, ‘This guy has to go, he is a nutcase.”” This use of ex-
treme terms to describe those with concerns about environmental change
resonates with Rebecca Willis’s work with UK members of Parliament and
their concern that they would be seen by constituents and colleagues as
an “outsider,” an “obsessive,” or a “zealot” (2018, 4). In Manchester, tying
politics to scientific evidence, and in particular scientific evidence that had
been produced in the city for the city, provided a powerful way of justifying
activities and avoiding accusations of ideological zealotry.

Partly as a result of Neil’s work, the local authority allocated a budget of
£1 million to work toward reducing carbon emissions. Initially, when the
money was allocated, the local authority officers had found it hard to know
what to do with it. They knew that they needed to use it toward the reduction
of carbon emissions, but moving from that understanding to actually using
it to reduce carbon emissions in any tangible way turned out to be very dif-
ficult. People working in the local authority knew that the money would be
taken away if they could not demonstrate that they were using it effectively,
and so, eventually, conversations and meetings began to be organized.

It was clear from these meetings that the scale of change that would be
necessary to meet the science-based targets that informed the principles
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document would not be achievable by the local authority alone. If the city
emerged from scientific calculations as the relevant unit to be held respon-
sible for its contributions to climate change, then it was the city that needed
to be charged with the work of making that happen, not just the local au-
thority. With this realization that the “whole city” would have to be the unit
to act in the face of climate change, the council officers created a series of
workshops and listening events to inform a climate change plan; they also
created an independent Environmental Advisory Panel that aimed to bring
people in the council together with people from outside to grapple with the
conundrum of how to actually go about reducing carbon emissions in the
city, and where this work should start.

As aresult of conversations among members of this panel, it was agreed
that any plan or strategy they might create had to be based on the develop-
ment of a concrete, scientific basis for approaching carbon emissions re-
ductions in the city, which had been started with the principles document.
In a prior attempt to create an evidential basis for carbon reduction, the
committee had commissioned a London-based consultancy called Beyond
Green to produce a report; but this had been roundly criticized by envi-
ronmental groups and activists as being too focused on the local author-
ity alone. One of the activists I spoke to characterized it as “a fifty-page
piece of crap,” owing to its complete failure to address the profound chal-
lenges that climate change posed. The consultant’s report, entitled Man-
chester Climate Change Call to Action (Manchester City Council 2009b),
provoked aresponse from climate activists in the form of their “Call to Real
Action” (Manchester Climate Forum, 2009) that articulated, among other
things, the importance of creating an action plan on climate change that
would not be limited to what the city council could do but would be a plan
for “the whole city.” It also emphasized the necessity of involving citizens
and other groups in the creation of this action plan, an issue I explore in
more detail in chapter 7.

If the science of climate change created a numerical impetus for a re-
sponse proportionate to the anticipated destruction of human civilization
in the face of a failure to act, the work to bring those findings into the realm
of politics involved other ideas about what a proportional response should
look like. Here proportionality was less a scalar answer whereby “the city”
would simply provide a specific contribution to global emissions reduc-
tions. Rather, forging a political response revolved around the question of
how to balance the complex needs of the city as a whole, wherein the inter-
ests of a range of different groups that constituted the city—in particular
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citizens, activists, and business—could all be addressed alongside and in
relation to climate science.

To do this, the Environmental Advisory Panel turned once again to the
Tyndall Centre for Climate Change Research in order to begin a conversa-
tion about the actual percentage of carbon reduction the city should adopt.
Coming up with the number of 41%, it turns out, was not a direct response
to the numbers of climate science but a careful balancing act that aimed to
understand and address social, economic, and environmental influences
and effects. It involved conversations between Tyndall analysts and offi-
cers from the local council, supported by a host of other indicators, num-
bers, and reports that worked to strengthen particular arguments as they
rubbed up against one another. Here thinking like a climate entailed put-
ting climatological data alongside other kinds of predictions about what
the future might hold.

In 2009 academics at the Tyndall Centre for Climate Change Research
began the work of generating a “realistic” figure that the council could work
with to reduce the city’s carbon emissions. The aim was to establish a num-
ber that was both real in the sense of having legitimacy as a proportional
response to measurements of global carbon emissions and real in terms of
its practical efficacy. Many of those who were working in Manchester saw
this link to locally produced scientific evidence as very distinctive. Rich-
ard Sharland told me, “This approach was unique for a city in the UK and,
from our subsequent experiences exchanging ideas with other cities in Eu-
rope and beyond, very unusual globally too. This decision resulted in there
being subtly significant differences in the relationships between climate
change stakeholders in Manchester than those that developed in other cit-
ies. And I think this played an early part in the evolution of your ‘thinking
as a climate,” not least because the council made a decision to try not to
think as a local authority, to think differently about this particular issue.”

To work out how to create realistic targets for the whole city, Tyndall
researchers started out by using established methodologies that aim to
balance the need to reduce carbon emissions with the economic costs of
implementing different kinds of measures. The same methodology had
been used by the UK Committee on Climate Change to advise the UK
government in creating the 2008 Climate Change Act, which legally binds
the United Kingdom to 80% reductions in carbon emissions by 2050. The
methodology was based on a model called MARKAL (market allocation)
that was developed by the International Energy Agency to evaluate the vi-
ability of “low-carbon transformations” in the energy system. Starting with
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FIGURE 1.1 Marginal abatement cost curve for the domestic sector. Source: Committee on

Climate Change (2008).

an evaluation of how carbon emissions are distributed across different sites
of energy consumption, this model provided a way of evaluating the most
economically efficient way of dealing with carbon reductions. The model
produced a “marginal abatement cost curve” (Committee on Climate
Change 2008) that plotted the cost of different measures, visualized in abar
graph (figure 1.1). The bar graph illustrates which measures fell “below the
line” (and were therefore deemed cost-effective) and which fell “above the
line.” (Committee on Climate Change 2008). For those above the line,
the only way to make these measures cost-effective is either to decrease the
cost of the measures themselves or increase the cost of carbon. This distri-
bution of measures along a line graphically highlighted areas where inter-
vention was possible and areas where it would be much more challenging.
Those using this model in Manchester’s case were aware of its draw-
backs. One of the people who had worked on calculating scenarios for
Manchester pointed out to me that that the model assumes that if the costis
right, change will happen, but experience had told her that this was simply
not true. She was well aware of the fallacy of homo economicus, pointing to
the example of domestic insulation schemes, where even though insulation
was seen as relatively viable, and even though there were grants to support
its installation, meaning it was essentially free and should therefore have
fallen below the line, people still did not sign up to put it in their homes.
Ultimately, then, it was clear to the Tyndall Centre academics putting
together this number that neither scientific arguments nor economic ar-
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guments alone would be enough to solve the riddle of what level of carbon
reductions should be aimed for, nor the problem of how they should be
distributed across different sectors. Rather, what was needed was a way of
bringing together the questions of what was climatologically reasonable,
what was technologically reasonable, what was politically reasonable, and
what was socially reasonable. This was a proportional response to climate
change where proportionality was evidenced by a number but where that
number was the outcome of careful and protracted negotiations.

The Tyndall Centre analysts recognized that their role was to provide
numbers that were scientifically credible but also legible to those who
would need to translate them into local government policy. The challenge
they faced was how to localize analyses that had already been conducted
at a national level, and therefore they worked with local authority data,
which they aligned with data from the Department for Energy and Climate
Change (DEcC) to come up with projections as to how much Manchester
would need to reduce carbon emissions under five sectoral headings: ser-
vices, electricity, residential, industry, and transportation.

In order to give the city’s climate change steering committee some
choice over how much they wanted to aim to reduce emissions, different
scenarios were produced. The first option was a reduction of 31% from a
2005 baseline, a number that was derived from the UK government’s low-
carbon transition plan based on the commitments of the 2008 Climate
Change Act. According to officers who were familiar with similar carbon-
reduction activities in other cities in the United Kingdom, this was the typ-
ical target that cities were working toward. The Tyndall Centre analysts,
however, were clear that this model was based only on cost modeling and
actually had no basis in climate science. The second number they came up
with, 41%, was a number that they as climate scientists felt was consistent
with carbon-reduction targets that would scale up to have an effect on the
hyperobject of global climate. On this basis they recommended that this
figure be taken up.

The 41% figure had been produced, then, by an analysis of different sec-
tors of the economy held in tension with climate models. While officers in
the council were enthusiastic about the robustness of the link between the
41% number and the science, they were less happy with the way in which
the 41% was being divided up into sectoral areas of intervention. Officers
asked whether the Tyndall scientists could provide an alternative break-
down of how the 41% target could be achieved in terms that were more
comprehensible to them as local authority officers. This required a revi-
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sion of the sectoral breakdown from the list above to a new division into

» «

“transport,” “buildings,” and “energy.” Within “buildings” this was further
disaggregated into “domestic, commercial, and public,” resulting in charts
that divided the city up into a series of “wedges” and that ultimately became
the core of the climate-change-reduction work in Manchester.

While this discussion might seem a rather convoluted description of
analytical practices, what it reveals is the details of a process by which the
problem of climate change, indexed by accumulating carbon emissions,
rising temperatures, and their translation into the idea of carbon budgets,
was being crafted into forms of proportionality that were adequate to the
problem of governing a city.

What emerged from this work of aligning a climatological version of
a proportionate response with council-led demarcations of their own re-
sponsibilities was a select number of areas of intervention on which po-
litical and practical work could operate—namely, buildings, energy, and
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transport. While treated eventually as “natural” sites of intervention that
appeared to follow seamlessly from scientific analyses of rising carbon
emissions, these sites, crucially, emerged out of the bringing together of
climatological concerns with already existing social and political concerns.
Recognizing this does not diminish the facticity of climate science, but it
does show how the traces of global climatic changes assembled in climate
models have the capacity to exert pressure on existing practices.

Here then we have our first case of what was entailed in the attempt to
think like a climate. Rather than a simple opposition between the natural
world of the climate, on the one hand, and the social world of policy mak-
ers, on the other, we have instead an emergent space of relating where the
actual and possible interplay between different kinds of signs—data that
indexed climate, statistics that projected the likelihood of take-up of par-
ticular technologies—and symbolic categories like buildings, energy, and
transport emerged. Thinking like a climate was not simply a matter of tak-
ing the form and proclivities of the climate and using it as a blueprint or
model for thinking about social relations, but was more akin to what Mari-
sol dela Cadena describes as a practice of “controlled equivocation,” where
the incommensurabilities in thought and understanding are managed, con-
trolled, and worked on in the practice of social interaction.

In Earth Beings (2015), de la Cadena introduces the idea of controlled
equivocation—a term she takes from Eduardo Viveiros de Castro (2004)—
in order to address the problem of how to engage, describe, and convey
in words forms of being and experience that exceed epistemological ex-
planation. Specifically, the book concerns the problem of how to describe
the experiential quality of Andean modes of relating to landscape. De la
Cadena is concerned with the challenge that a fundamentally different
ontology of being, truth, and fact poses to anthropology. How, she asks,
can we bring into ethnographic description a form of environmental re-
lating where words like ayllu, which evokes a communitarian relationship
with landscape, or Ausangate, which refers to the earth being at the heart of
the book, are not symbols that represent concepts about the world but are
themselves world-making phenomena. What should one do, she wonders,
when one’s analytical tools to “know everything” (history, fact, truth) are
not enough to know what you are being asked to know (15)? Rather than
creating a dualistic answer to this question—that there are Andean cul-
tures, on the one hand, and Western epistemologies, on the other—de la
Cadena argues that what we need to attend to is a world that is “more than
one and less than many” (xxvii), one where a word can be both a meaning
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and a thing, and where even when worlds are “not necessarily commensu-
rable,” this does “not mean we [can] not communicate” (xxv). “Controlled
equivocation” points to how communication and interaction can take place
even ininstances of radical difference where one form of thought seems un-
thinkable in light of another. De la Cadena thus writes, “The unthinkable
is not the result of absences in the evolution of knowledge; rather, it results
from the presences that shape knowledge, making some ideas thinkable
while at the same time canceling the possibility of notions that defy the he-
gemonic habits of thought that are prevalent in a historical moment” (76).
De La Cadena’s conclusions are instructive, then, for approaching the
challenge of trying to describe what happens when climate impinges on
politics. For while climate change might appear to create an “epistemic dis-
turbance” (Verran 2012a) in political practice and the social imagination,
pitting the form of climate, on the one hand, against political relations, on
the other, what we have seen in the case of the work that went into making
the number 41% is the subtle and careful equivocations required to make the
unthinkable thinkable in practice. Thinking like a climate should be seen
as a process, then, that we, with de la Cadena, might characterize as en-
tailing a controlled equivocation between climate as a form, climate as an
index in models, and climate as a symbol of a particular kind of politics.
The three sites of climate change governance that emerged from this
process of controlled equivocation were therefore neither “natural” sites
of intervention nor “just” social constructions but were rather entities that
were being resignified in relation to the figure of global climate change.
Buildings, transportation, and energy as carbon-producing objects were si-
multaneously produced through careful engagement with aspects of global
climate change and by a whittling of this figure that worked to retain its rep-
resentational fidelity to the traces of environmental science while reshap-
ing it to make it capable of figuring the concerns of government. When this
was done successfully, the remarkable achievement of this proportional
analysis was to reveal these areas of intervention as objects that appeared
to be naturally called forth by the figure of global climate change and thus
themselves carried this call forward into spaces of government practice.
While these three sites—buildings, transport, and energy—may have
ultimately appeared as naturalized responses to climate change, we have
also seen that they emerged out of practices of alignment that explicitly
worked to reinscribe already existing areas of local government concern
within a climatic imaginary. This both made them available as logical sites
for government intervention and also introduced two key problems. The
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first was that climate thinking entailed a mode of attention that required
that familiar objects and sites of governing be redescribed in terms of their
carbon-producing effects. That these objects and sites of governance were
familiar was due to the way in which they were already established as sites
of government concern through practices that were nonclimatological in
their preoccupations. Reframing these objects as concerns of climate con-
trol was thus a matter of reconciling the figure of global climate change
with other kinds of powerful figures, not least the city itself as an object of
government intervention. How the climate and the city as figures of gov-
erning are grappled with through struggles over one of these areas of inter-
vention—buildings—is the focus of the next chapter.

The second problem with this work of alignment is that the seeming
naturalness of these areas of intervention was rendered fragile by the alter-
natives that thinking like a climate also made available. This fragility came
not from errors in material analyses but from the practices of apportion-
ing that “cut” relations in socially and politically amenable ways (Strathern
1996). Given this, the possibility remained that the totality of global carbon
emissions could in fact be apportioned completely differently. As we will
see in chapter 3, there is nothing inevitable about analyses of carbon emis-
sions leading to the identification of sites of intervention that align well
with already existing practices of government intervention (although nei-
ther is it entirely arbitrary). Indeed, carbon accounting has the potential to
open the terrain of governing up to an unwieldy proliferation of objects,
sites, and scales that pose potentially profound challenges to practices of
governing that were formed in the nineteenth century and have continued
since.

When we appreciate climate change not just as a material process—
weather, floods, storms—affecting situated social relations in place but
rather treat it as a form of thought that entails signifying processes that are
carried into social practices through numbering, apportioning, classifying,
and describing, the possibilities for analyzing the effects of climate change
on human social worlds become transformed. Climate change becomes
social not just because the activities of global humanity are the causes of
such change, nor because those changes are likely to impact on people’s
lives, but also because the very way in which people experience a capacity
to participate in the world is also transformed by the impetus to reconceive
that world in terms of the relations that climate change entails. What our
focus on numbers makes clear is that climate change demands the refigu-
ration of the world not only materially but also epistemically. Even when
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there are no Anthropocene-induced storms or floods, droughts or famines,
happening, climate change is already affecting the way in which (some)
people and (some) worlds are being made in relation to one another. In the
city this was rarely in relation to weather but was rather through proxy ob-
jects that were being changed by climate thinking and that shed light, from
an oblique position, on the world-changing propositions of global climate
change. It is to the appearance of one such proxy object—buildings—that
the next chapter turns.
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HOW THE CLIMATE TAKES SHAPE

How does climate change come to be an objective referent, a singular thing
that can be pointed to, worked at, manipulated, transformed, feared, cele-
brated, or personified? Understanding how people think and talk about
the climate and climate change as a figure or form emerged from the many
conversations | had with people about how and when it is possible to talk
about the climate, and cuts to the heart of what lam trying to grapple with
in terms of describing and characterizing its phenomenological presence.
Let me tell an anecdote that might explain why this is a problem.

One afternoon in a bar on the university campus, I had a long conversa-
tion with Margc, a climate activist, about the resources available for think-
ing and talking about climate change. He asked me whether anthropology
might have any pointers for how better to articulate and describe what
climate is and how it is socially experienced. We started to reflect on how
many people seemed to be looking around for new ways of talking and
thinking about climate change and articulating what it was in a new or
different language. Some, for example, were wondering whether other cul-
tural understandings of the environment might be useful. A retired local
authority employee who was now very engaged in activist projects in the
city had mentioned to me the Buen Vivir movement in Bolivia as a poten-
tial way of thinking about the environment in more relational, less econo-
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mistic terms — perhaps the climate needed to be thought of as an ecosys-
tem or an agent, not an object or a barrier to growth. In the council one
of the senior officers had told me of a writer who had experience of work-
ing in the Amazon with people who thought differently from Westerners
about environmental relations and wondered what we might learn from
them. This senior officer talked often of the power of stories and of affect,
and of the potential of material objects to carry meaning and to move
people. What, he wondered, were the objects that could carry climate’s
meaning? Once he said to me that he was thinking of sending a postcard
to histeam of the sun setting over the sea with a caption saying something
like “the Arctic in the year 2020.” He wondered if this juxtaposition of im-
age and text might engender in people a capacity to feel and engage with
climate change. As Marc and | discussed these alternative understandings
of the climate, our conversation moved on to the eschatology of climate
change —and whether it was maybe just a contemporary, modern West-
ern myth of the end of times, equivalent to any other end-of-times myth
that has been discussed in anthropology before.

The anthropological corpus is replete with end-time stories. | told Marc
about an undergraduate course | had taken in the 1999 that looked at tech-
nological dystopianism and the y2k bug through the lens of an anthropo-
logical analysis of millenarianism. And so we wondered, in our conversa-
tion, whether one of the ways we could talk about the climate was as a
kind of eschatological myth—the contemporary manifestation of an all-
too-human capacity to imagine and fear the future as the end time. But
as we talked, our discussion kept drawing back to the climate’s material
intransigence, its numerical capacity to unsettle narrative and myth, its
awkward or inconvenient reappearance, that meant it didn’t feel appro-
priate to describe it as simply a manifestation of a cultural perspective or
a worldview. Like other anthropologists who have been concerned with
how to raise the status of indigenous practice from cultural representation
to ontology, we too found ourselves grappling with the question of how
to hold in view the climate’s ontological reality while also attending to its
imaginary dimensions—to capture the ontological specificity of climate
change as a thing we could think and relate to.

At the same time, we talked about how climate change’s facticity, its
materiality, was nonetheless crafted. Science studies has done much to
show us that scientific knowledge is constructed, made, and shaped, rather
as a potter crafts a pot. As we saw in chapter 1, climate change is made into
a thing through what we might call a figurative process, a process of giving
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a body to measured traces that scientists find themselves obliged to ad-
dress (Stengers 2010, 51—52). At the same time, climate is different from a
potter’s pot and from a scientific fact. It cannot be touched and held like a
pot or an assay. It cannot be picked up and smashed on the floor or tested
in isolated conditions. Nonetheless, to speak of climate change is an act of
recognition that it does have pattern, a coherence, a body; indeed, it is a
body that is so powerful that it has the capacity to transform or even por-
tend the end of human civilization. So what, we wondered, is the nature
of this body that climate has?

Having thought more about this since my conversation with Marg, it
seems to me that the process of giving climate change a body is twofold.
The first is descriptive —the visualizations that track and trace the rela-
tional qualities that make it what it is. But the second, and this is crucial, is
constitutive. That is, as the models are crafted, the findings of science com-
municated, the databases backed up, and the conferences flown to, those
who work to describe climate change are also in it, creating an imaginary
that adds up to climate change in ways that can never be directly tracked
from micro to macro. It is the doubleness of the body of the climate that
the concept of the figure helps to conjure.

As Donna Haraway has explored in much of her work, a figuration is
neither the thing nor the representation of that thing but a process of
bodying into being whereby some-“thing” can appear (see Haraway 1991,
2003). Andrew Barry also captures this well when he writes how in Isabelle
Stengers’s book Cosmopolitics “the physical scientist is conceived of as a
‘manipulator’ or constructivist who neither represents nor ‘shapes’ mate-
rial reality ... but transforms reality in order to render energy into a calcu-
lable and comparable form” (2015, 119). It is in this sense that | find it helpful
to talk of climate not as an environmental process or a cultural imaginary
but as a figure, a body, a form that is made between the climate, the mod-
els that represent it, and the political responses that it provokes —a figure
that is both in us and outside us; a figure in which the question of indi-
vidual agency collapses into systemic relations. Thinking like a climate is
a collapse of the gap between the mediations of climate models and the
materialities they serve to describe. It is a demand to engage the world
in terms of relational signs rather than ontological realities and symbolic
representations, and to look at how different kinds of signs and represen-
tations interact, emerge, and enfold one another.

One key benefit in this way of understanding the climate is that it allows
us to trace climate change out from scientific models into other settings,
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objects, entities, practices. It allows us to attend empirically to the appear-
ances of climate change in places where we might not have expected to
find it—in documents and strategies, office blocks and homes—and to
note the absence of climate change in places where we might otherwise
have thought it would be —from the innocuous heat of a summer’s day
to the image of a green and sustainable vision for future urban living. In
doing so, it allows us to trace climate change in new ways into the realm
of the social, observing how, through numbering practices and modeling
techniques, climate becomes part of culture in ways that open up our un-
derstanding of the nature of the cultural challenge of confronting climate
change and the future it portends.
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TWO

The Carbon Life of Buildings

As if mounted on a drone, we glide smoothly through the city. The pix-
elated buildings resolve as we approach. Below we can see the transportin-
terchange in St Peter’s Square, vehicles crisscrossing smoothly, automated
lights keeping people moving. On the corner of Oxford Street and Great
Bridgewater Street, the multistory parking garage is bedecked with trailing
plants. Between the traffic flows are islands full of lush trees. We turn onto
Portland Street and move toward the Number One Portland Street build-
ing, where one wall of the skyscraper has been clad with an algae farm. Sun
glints off the windows on the other side of the building, which tilt and re-
fract the sunlight. Gliding up, we can see the city covered in roof gardens.

When I first began my ethnography on climate change in Manchester,
an engineer working for Arup showed me this digital model that imagined
a potential green future for the city (Harvey 2009; Knox 2013). The model
deployed many familiar tropes used in descriptions of global ecocities: ex-
panses of green space, clear water, blue skies, and images of people happily
enjoying nature-infused urban public spaces (see May 2008; Rademacher
2017; Sze 2015).! With these kinds of images informing my sense of what a



study of climate change in the city might look like, I was therefore, perhaps
naively, taken aback by the way in which work to tackle climate change in
Manchester appeared to have very little to do with “nature” thus conceived.

For reasons that I mentioned in the introduction and began to outline
in the previous chapter, an imaginary of climate change linked to the kinds
of images usually associated with green cities or ecocities was marginal
to the work that was being done to tackle the problem in government of-
fices in Manchester. It surfaced only occasionally as an explicit matter of
concern among those who were working to do something about climate
change. Within the city council, for example, the officers who constituted
the “green team” had responsibility for business engagement, resource-use
planning, buildings and energy, schools, and health; meanwhile, a whole
team of people manned a helpline funded by the Energy Saving Trust to
provide people with advice on how to reduce their fuel bills. While the
bureaucrats working in the green team had environmental credentials, of-
ten having completed degrees in environmental science or geography, or
having previously worked for environmental charities, only one person in
the city had a role that was directly related to nature, a job that came un-
der the heading of biodiversity officer. His work involved activities such
as maintaining parks, planting wildflower corridors along arterial routes
into the city, commissioning wood art and birdhouses, and planting trees.
This work, while seen as important to the city as a place to live, was often
described as peripheral to activities to tackle climate change that focused
more on servicing the metrics described in the previous chapter. As I was
reminded on more than one occasion, “it is not all fluffy bunnies and save
the world.”

That nature, and even climate change conceived as an environmental
issue, seemed to fall into the background of administrative practice was
something that people working in this area were aware of. When I was in-
vited to give a presentation about my own research to the environment
team at the local council, whose primary responsibility was ensuring
the reduction of carbon emissions both within the council and beyond,
I framed my presentation in terms of an anthropological study of climate
change described as a concern with changing global environmental condi-
tions. In the presentation I talked about Western environmental imaginar-
ies, focusing on way in which the environmental movement mobilized the
1968 earthrise image of the whole earth taken on the Apollo 8 space mission
as an alternative figure that indexed the fragility of the earth as humanity’s
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only home. Iwas surprised when a number of the officers who had watched
the presentation came up to me afterward and commented on how great
it was “to actually be able to talk about why we are doing this.” One of the
people at the meeting commented that they “hardly ever have the chance
to talk about climate change,” a point that was hit home by the presenta-
tion that followed mine, which explained the organizational changes that
were happening in the local authority as a result of budget cuts. Bringing
everyone abruptly back down to earth and the internal politics of the city
council, the head of the team explained to the officers assembled how a re-
duction in funding was likely to impact on people’s work, threatening even
the prospect of their continued employment within the city council.

Although few explicit discussions about climate change as a global en-
vironmental problem were taking place in the day-to-day work of the en-
vironmental strategy team, climate change was present, albeit in a rather
different form. In place of discussions about climate change as I had origi-
nally conceived them, what occupied people instead was buildings, which
received a huge amount of attention. This was not the sustainable version
of ecobuilding and green planning pursued by those involved in green ur-
ban planning or environmental architects like those described by Anne
Rademacher (2017) in her work on sustainable architecture in Mumbai, or
the earthship models of future living pursued by Californians and Scots
keen to live a low-carbon lifestyle (Harkness 2009), nor were these build-
ings like the spaceship model of smart sustainable cities such as that pur-
sued in Masdar City and described so evocatively by Gékge Giinel (2019).
Instead, the buildings that occupied conversations were the already ex-
isting houses, municipal buildings, and offices that constituted the urban
landscape on which climate change was now being overlaid. In relation to
buildings, climate change appeared less as a utopian vision of how a city
could be than as a figure that cast a shadow over the way buildings were
currently approached as objects of governmental concern.

AsIbegan to follow the social networks that constituted climate change
mitigation in the city, I was directed to interviews with various people in
charge of buildings. Early on someone suggested I go and speak to the head
of Greater Manchester’s newly established Low Carbon Hub, from whom
I'learned that Greater Manchester had just been given the status of Low
Carbon Economic Area for the Built Environment by the UK central gov-
ernment. An associated smart-meter pilot program had just been funded
that aimed to reduce carbon emissions in office buildings, and the only or-
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ganization to officially endorse the city’s climate change plan, Manchester.
A Certain Future (Manchester City Council 2009a), was Northwards Hous-
ing, a housing association that was working closely with the city council to
reduce emissions in their buildings. Even the digital model that Arup had
built, which depicted the green-city future described above, was, it turned
out, a marketing complement to another, possibly more politically impor-
tant model that was being developed to map and monitor the carbon emis-
sions of all of Manchester’s public buildings, as mentioned in the preface
to this book.

The key reason given for this focus on buildings was that when analyses
of carbon emissions were done on a sectoral basis, buildings provided the
biggest win. As we saw in chapter 1, the reasons why buildings had appeared
asasector within which carbon emissions reductions could be pursued was
somewhat more complex than this; nonetheless, in spite of these complexi-
ties, buildings had been successfully established as a seeminglylogical site,
a “no brainer,” for climate intervention.?

Moving from the requirement to focus on buildings to the practical
work of actually making buildings amenable to carbon emissions reduc-
tions was, however, far from straightforward. For while buildings were al-
ready a matter of local government concern, both in terms of local authority
management of public buildings such aslibraries and schools and in terms
of a continued level of public engagement in issues surrounding housing
provision in the city, this way of engaging buildings did not seamlessly
merge with the newfound concern with buildings that climate change
brought to the table.

Delving into the challenges of governing the carbon life of buildings,
this chapter looks at the already existing epistemological practices that
have framed the governance of the city and the governance of buildings,
in order to explore how this was being disrupted by climate change. While
many regulatory, organizational, and technical issues emerged in rela-
tion to the challenge of reducing carbon emissions through an attention
to buildings, my focus here is specifically on the way in which the reposi-
tioning of a city’s buildings as sites of carbon emissions entailed a recon-
sideration of the relationship between the city as an object of knowledge
and intervention, the practices of governing that such knowledge worked
to enable, and the place of climate change as a redescription of relations of
responsibility.
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Mapping Buildings

One Tuesday morning I went to visit Jeremy, who worked for one of the
energy-saving initiatives within the offices of the city council. Jeremy was
one of the first people to explain to me the issues that Manchester had faced
asitattempted to focus on buildings as a way of reducing carbon emissions
within the city. We sat in a glass room surrounded by a call center peopled
with staff who were fielding telephone calls from Manchester residents
about energy efficiency and fuel poverty; meanwhile, Jeremy began to ex-
plain to me the background to the situation in which he had found himself
and the challenges he faced in his work.

During the 1997-2010 Labour government, he explained, local authori-
ties were put under a statutory obligation to measure and report carbon
emissions so that cities could be held to account for their success or failure
in reducing their ecological footprint (a target known as National Indica-
tor 186). As part of a range of activities oriented toward reducing carbon
emissions, the city authorities had worked with a not-for-profit organiza-
tion called the Energy Saving Trust to provide Manchester’s residents with
both grants for loft and cavity wall insulation and advice on how to save en-
ergy and reduce bills and carbon emissions, as well as support for a range
of other initiatives in the city that were oriented to reducing the carbon
emissions of the city’s buildings.? By 2011 Manchester had developed some-
thing of a reputation for innovative interventions in retrofitting buildings
in the city. In late 2011 the Association of Greater Manchester Authorities
was awarded £2.7 million by the central government to fund experimental
programs oriented toward transforming the built environment of the city
so as to make it more environmentally friendly. These included projects to
install solid wall insulation in social housing properties, provide interest-
free loans to homeowners for energy-efficiency improvements, increase the
energy efficiency of empty properties to bring them back into use, and a
program called Green Deal Go Early that would experiment with the pos-
sibility of generating 80% improvements in the energy efliciency of four-
teen homes in the city.

With energy saving shifting from a marginal to a more strategic con-
cern, officers like Jeremy had become tasked with producing figures that
demonstrated the aggregate carbon dioxide emissions as a way of indexing
the city’s contribution to a broader process of national carbon auditing.
For officers in the city council, reducing the carbon emissions of the city’s
buildings had revolved around two questions. The first was how to map the
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carbon emissions of the city’s buildings, and the second was how to encour-
age the reduction of energy use in these buildings through a twin process
of retrofitting and behavior change.

Jeremy stressed that a key challenge that he and his colleagues were fac-
ing was how to produce new knowledge about Manchester’s buildings that
would help them intervene in the problem of carbon reduction. As we be-
gan to discuss the issues involved in attempts at carbon reduction within
domestic buildings, Jeremy pulled out a spreadsheet to demonstrate where
the gaps in their knowledge about buildings lay. Some information was al-
ready available—they had relatively good data, for example, on the tenancy
ofhomes in the city. However, a move toward engaging buildings as sites of
carbon emissions had made Jeremy aware of the lack of information on the
structure and material makeup of the buildings people were living in. Jer-
emy raised his eyebrows as he commented to me, “You would be amazed,
or maybe you wouldn’t, that we don’t even know what Manchester’s hous-
ing stockis!” When I pushed him to explain what he meant, he brought out
a piece of paper with a set of tables on it to illustrate the information he felt
they needed to know about the city’s houses to be able to both understand
the carbon emissions of the city and begin to intervene.

The page was a report produced by the Energy Saving Trust for the lo-
cal authority area of Manchester and included the following eight tables:
property type, tenure, property age, glazing type, main heating systems,
main heating fuel, external wall type, and loft insulation. The tables had
been filled in for all of the properties in Manchester. Each table broke these
themes down into subcategories and tallied up the total number and per-
centage of buildings falling into each subcategory. In each table there was
arow for “unknown.” While for tenure type only 27.6% of properties came
under the “unknown” category, this went up to 67.6% for glazing type,
49.2% for external wall type, and 55.4% for insulation (figure 2.1).

Knowing the city’s buildings in terms of their carbon-emitting proper-
ties was, for Jeremy and his colleagues, seen as a crucial step toward being
able to manage and govern climate change in the city. One meeting about
how to tackle the carbon emissions of the city’s buildings began with the
chair announcing that we need to be “SMART,” or even “SMARTER,” about
how we approach carbon emissions reductions. The management acronym
SMART referred to here is used to set key performance indicators, the letters
standing for “specific, measurable, achievable, relevant, and timely,” with
the -ER in SMARTER standing for “evaluate and reevaluate.” Joe, the council
officer who was leading this meeting, stressed two of these terms, pointing
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HOMES ENERGY EFFICIENCY DATABASE (HEED)
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FIGURE 2.1 Detail from the Home Energy Efficiency Database (HEED) 2010 Area Summary

Report for Manchester, produced for Manchester City Council by the Energy Saving Trust.

out that success in dealing with the emissions from buildings would come
from interventions that were measurable and achievable.

This observation, however, led to a range of questions and issues. One
participant in the meeting, a man in his fifties who evidently had expertise
in housing but did not work for the local authority, pointed out that the only
target currently in the strategy document was to save 35,000 tonnes of CO,
ayear by 2020 through a major program of retrofitting domestic buildings
with energy efficiency and home generation measures. He then asked the
officers a series of pointed questions about the numbers: How was this fig-
ure arrived at? (No one could quite remember, but they were pretty sure it
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came from the 41%.) What did thirty-five thousand tonnes a year actually
mean? (Carbon dioxide emissions are cumulative, so was the aim to reduce
carbon dioxide emissions by thirty-five thousand tonnes and to sustain this
over each year until 2020, or was the aim to create an additional thirty-five
thousand tonnes of reductions each year? People shuflled in their seats and
looked at one another—they couldn’t remember but would find out.) And
was the aim to just use technical measures to reduce energy use, or would
this also include behavior change as well? (Again there was no answer.)
Even though these questions remained unanswered, the external partici-
pant did some quick back-of-the-envelope calculations and suggested to
the officers that if they were to achieve their targets, it looked as though
they were going to have to commit to retrofitting around eleven thousand
properties a year.

The officers present were evidently pleased by this number. One offi-
cer said he thought this was going to be a very helpful measure but then
pointed out that they do not actually have any current figures for how much
of the housing in the city has already been retrofitted. This was a “piece of
work” they were aware they were going to have to do in order to know how
they were doing and whether they were meeting their targets.

As the discussion ensued, the importance of generating data on housing
and retrofits became increasingly evident. When the conversation moved
on to thinking about how to bring about behavioral and cultural change,
akey concern that officers raised was whether and how this could be mea-
sured and evidenced. While one person thought that advice on energy ef-
ficiency should be seen as “the glue that pulls all this together,” others wor-
ried that it would be vague and hard to evaluate. One officer said that there
were precedents for measuring the effectiveness of advice, to which the
external participant responded, “What do you mean, like so many pieces
of advice equals so many tonnes of energy saved?” “Something like that,”
the officer responded.

The conversation ended with a discussion about how to bring together
these different forms of measurement. One problem was that there was no
common monitoring system for all these different activities, just lots of
bits of data in lots of different places. Everyone seemed to agree that some
kind of common monitoring system was needed, though they were aware
of the risks of simply compiling all the data in one place, as one would just
end up with “a massive spreadsheet.” This prompted the wry reflection that
the strategy might need to come with an “origami-style” supplement to deal
with these complexities! In the end it was agreed that another “piece of
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work needed to be done across Greater Manchester about how to manage
data,” as it is “very important we are reporting the right metrics.”

Managing through Numbers

The need for data to manage issues associated with city governance is
hardly new. Indeed, it might be argued that the collation of data about city
buildings has been a key part of practices of governing since at least the
birth of the modern industrial city (Joyce 2013). Manchester, with its rapid
nineteenth-century urbanization and the social and health problems that
accompanied this urbanization, played an important part in the formation
ofideas about how to manage, and thus constitute, industrial cities through
numbers. During the second decade of the nineteenth century, the urban
poor in European and UK cities were struck down by an epidemic of ty-
phus and cholera, and during the early 1830s there was considerable fear of
a cholera epidemic striking the city of Manchester (Pickstone 1984). One
response to the incidence of contagious disease among the poor was to con-
duct door-to-door surveys to identify the ill and transport diseased bodies
out of the cramped and clustered terraced housing in which the industrial
workerslived, taking the sick to sanatoriums in the suburbs that would pro-
vide sufficient air to resist the miasmic transfer of poverty-induced disease.

One effect of these door-to-door visits was to produce an early link be-
tween contagious disease and the conditions in which the urban poor were
living. Parts of the city where the industrial working classes lived came to
be seen as sites where both moral and physical degeneracy festered. The
door-to-door surveys that were prompted by the need to identify the con-
tagion at the heart of working-class communities allowed for an early map-
ping of the city that brought together moral, physiological, and material
concerns. James Phillips Kay’s Moral and Physical Condition of the Working
Classes Employed in the Cotton Manufacture of Manchester, published in 1832
and based on the door-to-door surveys conducted during the first cholera
epidemic of 1831, is a fascinating early example of the possibilities opened
up by rational, numerical approaches to managing urban life.

In Kay’s book the description of the plight of the poor clearly conjures a
link between the built environment and their moral standing:

Domestic economy is neglected, domestic economy unknown. A meal
of the coarsest food is prepared with heedless haste and devoured with
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equal precipitation. Home has no other relation to him that that of shel-
ter—few pleasures are there—it chiefly presents to him a scene of physi-
cal exhaustion, from which he is glad to escape. Himself impotent of
all the distinguishing aims of his species he sinks into sensual sloth, or
revels in more degrading licentiousness. His house is ill furnished, un-
cleanly, often ill ventilated, perhaps damp, his food, from want of fore-
thought and domestic economy is meagre and innutritious; he is debili-
tated and hyperchondrical, and falls the victim of dissipation. (1832, 11)

Kay’s book proceeds to tabulate huge amounts of information about the
built environment of the city, including the number of streets paved, num-
ber of streets ill ventilated, number of houses reported as requiring white-
washing, number of households damp, and number of households wanting
privies (19).

The industrializing city and the problems it posed thus seemed to draw
out a need for the enumeration and tabulation of houses as places for living.
Industrialization produced not only the factory with its new divisions of
time, and new definitions of labor and work, but also these tabulated num-
bers about buildings and their occupants as tools of urban governance.*
Reflecting on Kay’s work and that of others like him, John Pickstone, a his-
torian of science and medicine, points out the central role that Manchester
in particular played in the emergence of modern urban statistics, suggest-
ing that “Manchester about 1830 might properly be regarded as the seedbed
of [social statistics]” (1984, 408). Building on the work of early practices of
urban mapping like that conducted by Kay, the Manchester Statistical So-
ciety, one of the first statistical societies in the world, was established in 1833
by a group of philanthropic businessmen, bankers, and doctors who saw
it as their duty to “assist in promoting the progress of social improvement
in the manufacturing population by which they are surrounded” (Selleck
1989, 4). Notably, this coincided almost exactly with the Great Reform Act
of 1832, which dissolved old political boroughs and laid the ground for the
1835 Municipal Corporations Act, which led to the creation of the Man-
chester Corporation—the precursor to today’s city council. The birth of
Manchester as a city and the birth of social statistics were happening at the
same time.

The Manchester Statistical Society was established by men who were
heavily influenced by the principles of unitarianism, a doctrine that had
become oriented explicitly to the problem of the urban poor through the
work of the Bostonian Joseph Tuckerman, who had helped establish the
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idea that the plight of the urban poor in big cities was not the result of moral
degeneracy but could be traced to the effects of mass immigration and dealt
with through Christian charity. His Unitarian response to the problem of
the urban poor married a moral and religious injunction of social improve-
ment with the importance of a rational and scientific approach to social
problems. This marked nothing less than the birth of the modern social
sciences.

While the industrial city with its squalid neighborhoods and substan-
dard buildings arguably created the conditions for social statistics, urban
historian Matthew Gandy (2006) has also argued that social surveys had
a crucial role to play in the emerging understanding and formatting of the
city and urban populations. Crucially, these surveys were essential in iden-
tifying buildings as sites of social control and the enactment of biopower
through building management (Jones and Pickstone 2008; Rose 1996). The
surveys had the effect of identifying the inhabitants as a collective statisti-
cal population, building up population numbers from surveys of geograph-
ical locations so that the urban environment and its inhabitants became
coterminous with one another. Pickstone points out, for example, that in
Manchester statistical investigations about the dwellings of poor popula-
tions became a means of sensing parts of the city that were unseeable, oper-
ating as what he calls “an afferent nervous system through which the body
[of the city] could feel pain” (1984, 411). Using a photographic metaphor, he
describes the act of mapping the conditions in which cholera could flourish
as “the exposure under which the secret shapes of urban societies became
visible” (411). The creation of the urban environment as a site of gover-
nance emerged out of attempts to control and improve the social well-being
of the city. This opened up the possibility that general social improvement
could be achieved by acting on the neighborhoods and dwellings within
which the urban population was located in a way that surfaced qualities
and categories that sociologists now treat as unremarkable—poverty, class,
and progress.

The attempts by contemporary council officers to understand the chal-
lenges of dealing with climate change in the city through practices that
aimed to count, measure, and map buildings built, then, on a long history
of governing urban populations through the enumeration of the built envi-
ronment. However, to return to the meeting about buildings, Elisa, one of
the officers, reminded the participants that all this calculation about build-
ings was well and good but that whatever the council did, “it [was] only a
small amount in relation to the market.” This was a reminder that a central
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challenge facing council officers who were trying to think about how to
govern buildings was that most of the city’s buildings now lay well beyond
direct local authority control and that the history of governing buildings
just told had already been transformed by the presence of the market in
determining both the built environment of the city and the very idea of
what a city was.

During the twentieth century, the role that local authorities in the
United Kingdom played in the management of housing underwent several
waves of transformation. Housing policy in the United Kingdom emerged
in the nineteenth century in response to the processes of industrialization
and the urbanization of the UK population described above. Early housing
policy was concerned with the material structure of dwellings, particularly
in relation to their assumed tendency to encourage the spread of disease.
The first housing policies focused on the environmental health risks that
were posed by large numbers of slum dwellers living in cramped and un-
sanitary conditions in large industrial cities. Building on the same survey
methods that generated proto—social statistics, the earliest housing policies
aimed to consolidate public health policies by centering around the estab-
lishment of forms of regulation that would prevent overcrowding and en-
sure that houses were served with clean water and basic sewerage in order
to help prevent the spread of diseases like cholera and tuberculosis (Mal-
pass and Murie 1994; Murie 2009).

During the early twentieth century, attention shifted in the United
Kingdom toward the question of who should take responsibility for hous-
ing provision, and for the first time the state appeared as an agent that was
expected to provide housing to those groups who could not find afford-
able accommodation in private rented properties. In 1918, in response to a
slump in house building that had occurred both before and during World
War I, the state’s role in housing provision was consolidated. During the
interwar period, issues with housing continued to be oriented to ques-
tions of provision, with local authorities taking responsibility both for rent
control and for the construction of around fifty thousand houses per year.
Councils thus provided housing for both the middle classes and those who
were moved as a result of slum clearances. Political debates about domestic
houses revolved around the role that the state should play in ensuring that
houses were both affordable and of sufficient quality. World War IT ensured
a continued relevance for such preoccupations. The destruction of many
properties in the course of the war, coupled with limited house building
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during this period and a growing population, meant that housing provision
became an important political issue for postwar governments. Immedi-
ately after World War II, the 19451951 Labour government was responsible
for the construction of some 250,000 houses a year, further consolidating
the notion that homes and neighborhoods were a matter of public concern.
During this time citizens could expect that the government would ensure
that decent housing was available for the majority of the body politic (Mal-
pass and Murie 1994,).

Following this postwar boom in public housing, however, housing pol-
icy in the United Kingdom shifted away from a concern with the quality
and extent of the housing stock to center on the relationship between pub-
lic housing provision and private home ownership. From the 1960s on-
ward, government intervention into housing issues became increasingly
centered on the question of how to increase home ownership, most fa-
mously manifested in the introduction during the 1980s of the Right to
Buy scheme, which effectively led to the privatization of 60% of the council
housing stock through a subsidized sell-off of public housing to the tenants
of council-owned homes (Boughton 2018; Murie 2009). By the mid-2000s,
over 70% of homes in the United Kingdom were owned by those living in
them, with the remnants of public housing and private-sector rentals pri-
marily serving the poorest of households (Murie 2009; Ravetz 2001).

By the early 2010s, the job of local authorities was split between a re-
sponsibility to support and promote house building so as to stimulate
economic growth and the need to deal with the dire state of some houses
usually inhabited by the poorest. In Manchester this twin problem was ar-
ticulated in a 2012 “core strategy” document where the fortunes of the city
were narrated as a story of both industrial decline and postindustrial regen-
eration (Manchester City Council 2012). The strategy document recounts
the story of Manchester as a city whose population fell dramatically dur-
inga period of postindustrial decline in the 1970s and 1980s and whose for-
tunes were revived in the 2000s with big investments in new industries and
“iconic” buildings in the city center. The report also hinted that in spite of
this investment, the city still suffers from social problems such as depriva-
tion, poor health, and crime. If houses in early industrial Manchester were
seen as problematic because of the way in which they produced the condi-
tions for social and physical diseases that would fester and flourish, produc-
ing degeneracy and destitution, the place of housing in the contemporary
strategy was more focused on the way in which housing has become an im-
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portant means to the end of economic growth, in terms of both stimulating
the building ofhigh-end properties and preventing health issues associated
with poor housing and fuel poverty.

Stimulating growth and reducing poverty thus appeared as the contours
of legitimate activity to which local government work could be oriented
and the frame within which the city itself was now conceived. Manches-
ter was not just a geographical area constituted by buildings with material
properties and inhabited by people affected by those material properties
but was more prominently measured by Gva (gross value added—a mea-
sure of the value of goods and services produced within a defined area),
which calculated the city as an object of economic growth. Houses ap-
peared as legitimate matters of concern for local government officials only
insofar as they were barriers to the ambition of economic growth. This was
the crucial context within which discussions occurred about what respon-
sibilitylocal authority officers could take for reducing the carbon emissions
of the city’s houses and offices.

In response to Elisa’s observation that the responsibility for retrofitting
could not be the council’s and must be “left to the market,” another officer
reframed what they were doing as being “as much about catalyzing skills
and promoting climate change [action] as it is about actually reducing car-
bon through the work of retrofitting.” There were, it was then mentioned,
no local authority resources that could be used for retrofitting the eleven
thousand domestic houses necessary to meet the targets. Rather, one of the
officers pointed out, “We need to stimulate the market—we can do some
marketing!”

Given the twin requirement to both think like a climate, that is, to take
on board the naturalized proportional responsibility attributed to build-
ings, and also sustain the requirements of a market-inflected biopolitical
mode of governmentality, council officers recognized that their only option
was to work in partnership with other organizations such as housing asso-
ciations or charities like the Energy Saving Trust that were already charged
with the job of managing houses and their energy-related qualities. These
organizations were indirectly funded by grants stemming both from a stat-
utory obligation imposed on energy companies to channel a percentage of
their profits back into reducing the energy consumption of UK consumers
and from other central government and charitable grant funding schemes.*

Until 2012 all public schemes to improve the energy efficiency of do-
mestic houses had been funded by energy companies, as required by the
statutory obligation. In 2012 the central government proposed to split the

80 + CHAPTER TWO



scheme into a grant scheme for low-income households, on the one hand,
and a loan scheme for those who owned their homes, on the other. With
echoes of Franklin Delano Roosevelt’s 1930s program for pulling the United
States out of the Great Depression, the UK government’s Green Deal pro-
posed a solution to the risks posed by the country’s carbon-consuming
housing stock by repairing the nation’s old, drafty, and inefficient buildings
through a program of housing retrofits that would be funded by a complex
mechanism of personal loans and grants from energy companies. Unlike
the Green New Deal recently championed in the United States by Alexan-
dria Ocasio-Cortez, this was not an integrated plan for economic and envi-
ronmental regeneration but an attempt to implement a market-driven solu-
tion to the problem of how to transform the thermodynamic properties of
buildings across the country without a politically, financially, and socially
burdensome diktat to force all energy-inefficient houses to be radically retro-
fitted. With the Green Deal, then, the hope of its economist-engineers was
that by providing a loan for householders that could be paid back over
twenty-five years, houses across the country would be improved with loft
insulation, cavity wall insulation, double glazing, new boilers, external and
internal insulating cladding, and sophisticated ventilation systems. Among
those I spoke to who knew about houses, homeowners, and landlords, there
was great skepticism that the Green Deal would ever work.

The Green Deal was not the first initiative that aimed to transform
the energy efliciency of UK homes: earlier programs including the Car-
bon Emission Reduction Target and the Community Energy Saving Pro-
gramme had provided grants to homeowners and social landlords for loft
insulation, cavity wall insulation, and double glazing (Karvonen 2013) and
had mainly been used to improve the conditions of houses inhabited by
families living on low incomes. However, the Green Deal and its partner
project, the Energy Company Obligation, were the first to publicly aim for
a national transformation in the material fabric of the country’s housing
stock by providing a means for anyone anywhere to pursue a much wider
range of energy-efficiency measures, with a view to stimulating a market-
driven answer to the problem of escalating carbon emissions (Rosenow
and Eyre 2012).° In 2011 Manchester was chosen as one of the test sites for
a pilot of the Green Deal program. The pilot project aimed to gain a better
understanding of the barriers that the government might face in making
the Green Deal work.

If responsibility for housing management had already moved out of the
hands of the local authority, the Green Deal further moved issues associ-
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ated with housing quality out of the realm of governmental control and
into the hands of the market. Just as the Right to Buy scheme had moved
public housing stock into private ownership, so the Green Deal was meant
to shift responsibility for reducing the nation’s carbon emissions from a
public to a private concern. Houses were not thought of here as a “stock”
that could be “managed” through bureaucratic or top-down measures that
would be funded through taxation but were rather conceived as assets to
be capitalized on. Homeowners were market actors who were expected to
try to maximize the return on their housing assets by improving the qual-
ity of their homes and who over the long term would personally benefit
from the rewards.

If national climate change targets were to be addressed in part by trans-
ferring responsibility from the public state to the private market, climate
change and the demands it placed on governing buildings were nonethe-
less still problematic for local authority officers. While numerical targets,
Key Performance Indicators (kP1s), measures, and evaluations were the
bread and butter of local government, the numbers of climate change had
appeared in a crucially different way from the numbers of social statistics.
No council officers had gone out looking for calculations of carbon diox-
ide emissions to support or frame their work. Unlike methods that enu-
merated issues like disease prevalence in relation to particular dwellings,
which deployed numbers to define and tackle a perceived social problem,
the numbers in the case of carbon emissions were constitutive of a new
kind of social problem to which officers were now required to respond. An-
other way of putting this is that if social statistics were a form of numeri-
cal aggregation oriented toward the ends of governing social problems like
poverty, deprivation, and need, carbon calculations were numbers that, as
we saw in chapter 1, demanded a constant disaggregation of a global whole,
with the effect that they made newly relevant objects that, under conditions
of neoliberal governmentality, had been purposefully removed from local
government control. What local officers found themselves grappling with,
then, was a tension between the demands of the figure of the global climate,
which was disaggregated into objects that had formerly been the domain
of government (buildings and transport in particular), and a realization
that they no longer had the resources or political authority to intervene in
these objects. Here, in this tension, a neoliberal version of biopolitics was
confronted with another way of thinking—what Elizabeth Povinelli (2016)
has called a “geo-ontology” of climate change and what I'am calling “think-
ing like a climate.” Specifically, the demands of the idea of climate change
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to see things in terms of systemic thermodynamic wholes and disaggre-
gated contributory parts left council officers questioning what they were
supposed to do as agents of political intervention. With much of the actual
work of retrofitting or behavior change being done by other organizations,
what the council officers were left with was the task of measurement and
oversight described above, and the question of what they might be able to
do with council-owned buildings.

The Carbon Life of Public Buildings

Ifhousing was something that would have to be left to the market or partner
organizations, the council’s own buildings should have been more straight-
forward targets for carbon-reduction measures. These buildings, which in-
cluded municipal locations such as recreation centers, schools, and librar-
ies, fell under the responsibility of the estates department. Estates was part
of the “corporate core” of the local authority, a designation that pointed to
issues of internal institutional concern. One of the central considerations of
the corporate core was to reduce the ongoing costs of the buildings owned
by the city council. This included programs of renovation, which included
the renovation of the town hall; initiatives to assess the need for ongoing
use of council buildings (particularly as cuts were being made to local au-
thority budgets at this time); and considerations about how to reduce the
costs of maintaining these buildings.

The issue of the ongoing running costs of council buildings was often
narrated as a natural complement to the work of percentage reductions in
carbon emissions within the local authority. Under National Indicator 178,
the council was required to reduce its own carbon footprint, and this had
provided the regulatory justification for attention to buildings as carbon
dioxide emitters. However, when I talked to people working in estates, they
suggested that the impetus to think about buildings in terms of the carbon
emissions was actually the result of “just a few people here having a good
interest in [energy saving] so that became infectious.”

What was infectious, however, was not improvements to energy effi-
ciency on their own but ways of achieving those improvements through a
process of alignment between climatological concerns and already exist-
ing commitments. As an officer working in Capital Programmes explained,
“The key thing is to recognize that quite quickly we've moved to a place
where really it’s the money that counts, and if we can develop a business
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case where you can see that you can save money in the long term, then we’re
likely to get approval to spend a bit more. If it’s just to make it greener, it’s
unlikely.” This reflection hinted at the way in which “business cases” were
created and then had to work their way up through the bureaucratic struc-
tures of the council, requiring financial scrutiny as they sought budgetary
approval at different levels before being given the go-ahead by senior man-
agers. While the bureaucratic systems had been designed as checks and
balances to ensure the proper distribution of public funds, one of the senior
officers told me that they were also used as “delaying tactics” to slow things
down and “to prevent them from causing any difficulties.”

For people working in estates, their key focus was how to create busi-
ness cases for projects that would address the resource use of the council
as a whole, and in particular the energy costs of running council build-
ings. Climate change, scaled as a problem amenable to government inter-
vention through its description as a matter of carbon emissions reduction
in buildings, was described not as disruptive to their work but as a way of
extending and even strengthening a managerial approach to buildings as
estate costs. This was captured in reflections that many officers provided
about the way in which those working for the environment division within
the council “are very good at getting people to agree to things they already
agree with.” Others explained that bringing issues to do with carbon reduc-
tion into estates policy was a matter of “working by stealth.” The impor-
tant thing about carbon reductions was that they could easily be narrated
as extending ways of thinking about estates and their problems that were
already well established.

When people tried to push beyond this, to use carbon accounting as jus-
tification for more radical changes to buildings, this was often challenged
by colleagues working within the structure of council decision-making.
One officer who was a member of the senior management team at the coun-
cil explained this through the example of trying to use climate change as a
justification for replacing an old and ineflicient building with a new energy-
efficient one. He elaborated, “So you say that you are going to replace the
building with a new more energy-efficient one, and the people who live in
Levenshulme are up in arms—the community group come out saying that
they want the old building, that it has memories for them, [that] they went
there as children, that it is unique. The building has a real significance for
them—and much of this is generational.”” Not only were justifications for
whether new building projects should get the go ahead made on a financial
basis, they were also political, with implications not only for the budget of
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the local authority but also for the councillors, who represented the city’s
residents and worked to support other, often nonfinancial interests.

Back in the council, metrics about buildings and their energy use pri-
marily offered a way of creating internal justifications for cost savings that
were already underway. However, metrics alone were also recognized as
only partially responsible for the way in which decisions were made about
buildings and what they were for. One of the officers working for estates
went so far as to explain that the easy elision of carbon metrics with man-
agerial decisions about investments was dangerous because the numbers
themselves were actually far from straightforward. He explained:

I'suppose the thing that has really surprised me is, when you start look-
ing at the estate that we've got, I was of the view that actually retrofit in
buildings was going to be something you could do a pretty straightfor-
ward business case for. What’s clear is, that isn’t true. The building has
to be a certain type of building before it’s worth investing. So we did a
whole series of surveys that you probably know about, and only about
three, were worth investing some money in, but it was only worth invest-
ingas part of a refurbishment program, not as a straightforward retrofit.

What was seen to sustain the argument about carbon reductions, then,
was less the straightforward alignment of numbers about emissions reduc-
tions and actual cost savings than the capacity of environmental accoun-
tants to generate numbers in a way that supported people’s already exist-
ing expectations of what estates should be aiming for (cost reductions) and
the role that buildings played in this process (reducing their pressure on
accounts). Sometimes this resulted in surprising effects when buildings
whose primary function involved energetic relations became unlikely can-
didates for carbon-reduction measures. In one meeting a list of the coun-
cil’s twenty-five highest-emitting buildings was discussed, and the one at
the top was a local crematorium. A giddy nervousness permeated the dis-
cussion as people talked about the difficulty of reducing the carbon emis-
sions from burning bodies. One person from the team tentatively pointed
out that they do have heat-recovery facilities at the crematorium, prompt-
ing a hush as people dwelled momentarily on the energetic transfer from
dead bodies to those who sat in the crematorium attending to the passing of
a friend or family member, followed by a joke to the effect that “they don’t
advertise that!” In the same meeting, children’s residential care homes were
discussed as a potential source of carbon emissions reductions. Again there
was palpable discomfort as people struggled to find the right words to talk
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about carbon reductions as a route to cost-cutting in relation to children
in care homes. Here the implication was that children’s homes would shift
from simply a service to a resource in cost-cutting initiatives. In another
meeting, discussions were underway about creating a heat network that
would connect hospitals and universities so that the production and use
of heat could be balanced. One of the sites that was a potential producer
of heat was a blood bank, which has to cool the blood it collects, a process
that generates excess heat. A situation was envisioned, then, where people
working and studying at the university may find their environment heated
by the blood of donors. As council buildings became newly thought about
in terms of their energetic relations, discussions about carbon reduction
and energy management quickly risked moving from mundane discussions
about familiar energy sources into a consideration of energetic relations
that seeped into the domain of care, bodies, or death and created a sense of
transgression that it was hard to find words to describe. Again, the bound-
aries of the city—in this case the city council as a bureaucratic organiza-
tion with an estate that needed to be managed—were being unsettled by an
attention to the relations that climate change brought to the fore.

Even with more benign building projects, I was warned of the risks of as-
suming that carbon reduction was simple and that its pursuit was apolitical.
One of the officers warned me about what he called “snake oil salesmen”
comingin to sell “green” technical solutions to unwitting engineers. He re-
called a particularly extreme meeting with “a man in a brown suit and pink
pinstripes,” whose assessment of the transformative potential of energy-
saving technologies was so alluring it had drawn him in, enchanted by the
promise of the numbers that could be achieved. However, he had been jerked
out of his stupor by a friend who was also in the meeting who recognized the
fallacy of the claims being made and whispered to the officer in question,
“I'm going to get up and I'm going to walk out and it’s going to be quiet and
I'm not going to come back in because, if I don’t go now, I'm going to end
up puking!” This wake-up call highlighted for my interviewee the need for
people in estates not to be drawn in by the elision between different kinds
of numbers but to play on their strengths as “practical people, being the
techy people, being unemotional but clear,” in order to cut through stories
that claimed that carbon reductions could be achieved straightforwardly
through building renovations rendered as simple numerical calculations.
The hard, concrete numbers related to expenditures of energy, occupancy,
or the cost of maintaining a building risked being undermined by the more
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slippery, mutable, and unfathomable calculations of carbon emissions—
a problem we explore in more detail in the next chapter.

As with the discussion earlier about housing, to successfully argue for
carbon reduction within the council depended on fitting it in with already
existing ways of thinking about and considering the importance of build-
ings. If attending to domestic houses was justified by a recognition that lo-
cal authorities had a responsibility to stimulate economic growth on the
one hand and do their best to prevent the worst experiences of poverty on
the other, attending to public buildings was tied to questions of financial
management. Where carbon emissions reductions could bolster this—in
the form of a stimulus for a “low-carbon economy,” a trigger for private-
sector investment in zero-carbon housing, a funding stream to help limit
fuel poverty, or a way of making councils less cost-intensive—then think-
ing like a climate by attending to the proportional and thermodynamic
demands it imposed was to be embraced. Indeed, at their most positive,
officers hoped that attention to climate change might even provide new
ways in which they could intervene in things that they cared about but that
were legislatively or organizationally beyond their control, such as warm,
dry housing, or offices with fresh air and natural light that people actually
enjoyed working in.

Moreover, one officer commented in an interview that climate change
had helped to move a focus on buildings from something that was rather
“old-fashioned” into a much more central strategic position. By being
translated from a matter of environmental sustainability more broadly to a
matter of buildings as objects that were drawn out as climatologically im-
portant, climate change had ironically given buildings a new relevance as
objects through which a city could be governed. At the same time, thinking
like a climate in ways that demanded attention to the energetic and thermo-
dynamic properties of buildings generally remained a marginal concern
within the local authority; as one officer put it, “The problem [in the lo-
cal authority] is climate change is not in the bloodstream, it is just not in
the pNA.”

With their twin role in cutting carbon emissions and continuing a bio-
political and neoliberal approach to governing the city, buildings acted
then as a meeting point between what we might call a climatological form
of governance and a biopolitical one. This focus on buildings is something
we will return to in later chapters where I explore in more depth the par-
ticular way in which buildings did manage to become treated as objects of
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climate concern. Here we will discover some of the ways buildings were
engaged, outside the formal structures of council bureaucracy, to respond
more effectively to the ontological realities created by counting carbon
without doing away with the biopolitical commitments of governmental
action. For now, however, we will leave buildings to one side, in order to
turn our attention beyond proportionality and thermodynamics to a third
dimension of climate thinking that I want to address—the ecosystemic
relationality of climate that becomes surfaced through the practice of car-
bon accounting.
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FOOTPRINTS AND TRACES, OR LEARNING
TO THINK LIKE A CLIMATE

Once climate change comes to take on a body —a figurative form that has
the potential to impinge on social relations, one question that arises is how
to turn this figure into something that can be communicated or taught. As
a new being, what are the processes by which this body is socialized and
brought more squarely into thinking and into practice? There were several
programs of training in climate thinking underway during my research that
were working to socialize climate change. | attended a number of train-
ing sessions and interacted with various online resources run by differ-
ent organizations. These included an organization set up by broadcaster
and community activist Phil Korbel and former information technology (i)
consultant and Manchester: A Certain Future steering group member Dave
Coleman called the Manchester Carbon Literacy Project, a workshop run by
environmentalist George Marshall and his organization Climate Outreach,
and a number of workshops linked to accreditation schemes that aimed
to help businesses understand their impact on the environment. To give
you a flavor of how these workshops and resources invited people to learn
to think like a climate, let me describe for you my experience of a couple
of these events.

At the entrance desk to the offices of the recently defunct North West
Development Agency, | am met by a friendly, portly man who works for the
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new Low Carbon Hub. He strikes a lonely figure as he leads me through the
eerily empty office clad with bare bookshelves and scattered with stacked
chairs, empty desks, and sheets of discarded paper to the room where
the meeting will take place. | am here for an eco-accreditation workshop
being run by a carbon accountancy company, which is teaching small
businesses about how to reduce their carbon footprint. The workshop is
funded by the eu, so Katie, a young blond-haired woman in her twenties
who welcomes everyone into the room, is getting everyone to fill in at-
tendance sheets and paperwork that proves their eligibility for inclusion
in the program.

Soon everyone has arrived, and as people sit around the table filling
out their forms, they start to make small talk finding out who the others
are. There is a woman who runs a hotel in Altrincham, a man who is a tree
surgeon, a builder, someone who runs a beauty salon, someone from a
secondhand car dealership, and a woman who works for a roofing com-
pany. One man stands out from the others. Dressed in a tailored suit and
exuding an air of confidence, he is, it turns out, an ecoconsultant who, hav-
ing eco-retrofitted his and his boyfriend’s home, has turned his expertise
into a business and now advises others on how to do the same.

This workshop was one of a number of events and meetings | attended
that focused on how to get people who lived and worked in Manchester to
learn how to think about their lives in climatological terms through foot-
printing techniques. In addition to this particular eu accreditation project,
the council also ran their own “environmental business pledge” scheme;
there was an organization called Enworks run from the Manchester Cham-
ber of Commerce that had been set up to help small and medium-sized
businesses be more energy efficient; and there was also a flagship project
called the Manchester Carbon Literacy Project, which was established to
fulfill the audacious ambition, written into the 2009 Manchester: A Certain
Future plan, that all citizens and workers in Manchester would be offered
half a day of carbon-literacy training by 2020.

So what happened in these workshops?

In the eco-accreditation workshop we start with a PowerPoint presen-
tation about the accreditation scheme, and then we begin to talk. Katie’s
boss, Susan, who is leading the workshop, gets everyone to play the eleva-
tor game. Everyone has to imagine they are in an elevator, and they have
three minutes to tell how environmentally friendly their business is. The
woman who works in a car showroom and the man who runs the beauty

salon pair up next to me, and after some raised eyebrows and nervous
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laughter, they begin, the man from the beauty salon going first. “So, we
are constantly trying to get our staff to turn lights off. We have tried to get
energy-efficient equipment where we can, like ecofridges. Um, we have
changed our light bulbs into energy-saving light bulbs.” Later in the break
I talk to him again, and he tells me his wife is very worried about him par-
ticipating in this program as she doesn’t want people interfering in how
she runs the salon. She expects that they are going to tell her that she has
to use an industrial waste disposal company to take the industrial-grade
waste away, but she prefers to just burn it. He doesn’t think this is illegal,
but he expects it’s going to be a point of contention in the workshop, for
burning must be an environmental hazard.

The woman from the car showroom goes next. She explains that they
have recently changed location and that this was a big learning curve for
her. They switch lights off where they can, but it is an open-plan car show-
room, so they cannot close any doors to keep heat in. They need to main-
tain airflow around the space, and so she can’t really see how they could
reduce their heating bills. They also give fuel-reduction advice to their cus-
tomers about how to drive more efficiently and make sure they don’t fill
the cars with more gasoline than they need.

With these descriptions and others hanging in people’s minds, Susan
then shifts the meeting into a direct confrontation with what she calls
“climate change quandaries” and “myth busting.” Here the organizers of
the workshop try different ways to bring climate change into the room.
First, people are shown a photoshopped image of the center of Liverpool
after a projected sea-level rise so as to imagine how climate change might
manifest in material form. Then they are asked to imagine a tonne of car-
bon dioxide as a way of understanding what it means to have carbon di-
oxide being released into the atmosphere. Susan asks the room how many
double-decker buses do they think are equivalent in volume to 245 tonnes
of carbon dioxide. One person says a million. Another says 300,000. The
ecoconsultant estimates 1,300, and Katie then reveals that he is nearly
right—it is 1,200. Everyone seems very impressed that he was so close
about what was for others such an unfathomable thing.

Katie then asks everyone to do a short exercise where they are given
two Post-it notes and have to guess what aspects of their organization’s
activities contribute the greatest amount of carbon dioxide to their foot-
print. The two categories that people write down most frequently are
“travel” and “electricity,” and so these become the focus of the conversa-
tion about what people could do to reduce their carbon emissions.
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The discussion about electricity starts off with some advice that re-
iterates what people are already doing— using energy-saving light bulbs,
improving control over lighting, not lighting empty rooms, and “delamp-
ing” (taking out extra bulbs where not needed). But then some of the
quandaries begin to appear. Someone asks whether it is true that turning
a light on and off uses more electricity than leaving it on. The ecoconsul-
tant, whom everyone is now deferring to after his intervention about the
double-decker buses, says that the problem is not use of electricity but
the fact that turning the light on and off wears the bulb out more quickly.
He tells the room, with some authority, that “it has been calculated that
the threshold for the energy efficiency of turning the light off rather than
leaving it on is about three minutes.” Prompted by this claim, one of the
women at the table then asks, “What about getting rid of crT [cathode ray
tube] computer monitors? Is the environmental cost of manufacturing a
new screen plus the cost of recycling or dumping the old one more or less
than the extra energy used by continuing to use the crRT screen?” Everyone
nods as they look around at one another and then to Katie and Susan for an
answer. The woman from the hotel interjects, saying that they keep their
computer on all night because they were once told they should, but now
she can’t remember what the reason was. Susan is back on firmer ground
here and tells the hotel manager that this was because updates used to
happen at night, but it’s no longer necessary to do this, and you can now
save £35 a year by turning your computer off at night!

Learning about climate change can be confusing and disorienting, in-
flected with moral implications, and seemingly critical of people’s lives.
The people who run footprinting workshops deal with this complexity
through a deferral to the numbers of science and accounting, to the fac-
ticity of climate, and to a busting of the myths that swirl around climate
thinking.

In a second workshop | attended, which was run as part of the Man-
chester Carbon Literacy Project—a project to educate every adult and
child in Manchester into the science of climate change —the capacity of cli-
mate change to speak for itself was also emphasized. Here it was achieved
through the creation of a form of learning that disassociated climate facts
from the person speaking for the facts, through a method called “train
the trainer.” Not having an expert at the front of the room but instead a
peer teaching the sessions was seen as key to enabling facts about climate
to “stand for themselves” (Wagner 1986). Rather than inviting scientists
or expert trainers to come and speak about climate change to employ-
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ees and citizens, the Manchester Carbon Literacy Project worked with the
Tyndall Centre for Climate Change Research, as well as with other publicly
available and sanctioned evidence on climate change, to create a training
pack that nonexperts could use to train their peers to learn about climate
change and its implications. | attended one of the sessions that was put
on to train employees at the council who were going to provide the ses-
sions to their peers.

The session started with an icebreaker exercise of “green bingo.” Every-
one was given a bingo card with a grid of boxes inside of which were listed
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a range of green behaviors—“cycles to work,” “recycles,” “always turns

off computer screen,” “is vegetarian.” People then had to go around the
room asking others if they did one of the behaviors until all the boxes were
ticked off. The idea was to “get people thinking that way for the rest of the
day.” Participants were then introduced to two kinds of carbon footprint-
ing. The first calculated an individual person’s carbon footprint in terms of
tonnes of carbon dioxide emitted in their everyday activities. The project
used an online tool that asked people a series of questions about travel,
food eaten, and the type of houses that people lived in." The output was
a figure in tonnes of carbon dioxide equivalent (TCO,e). This number was,
however, seen as relatively hard to engage people with, as the objectlike
quality of carbon dioxide itself was slippery and difficult for people to
evaluate—how much is a lot or a little carbon dioxide? What does five
tonnes of carbon dioxide look like? In part because of the difficulty of imag-
ining a tonne of carbon dioxide and, moreover, then understanding its rela-
tionship to the concentrations of that gas in the atmosphere, another kind
of carbon footprint was introduced that compared each individual’s use of
resources with the planet’s capacity to replace those resources. Here the
activities of the individual were both set alongside planetary processes,
so as to demonstrate a lack of equilibrium between planetary accounting
and carbon accounting, and scaled up, so as to show how many “planets”
would be needed if everyone in the world had a similar carbon footprint,
thus putting individuals and nations on a sliding scale of differential car-
bon responsibility.

After responsibility was apportioned in this way, everyone was then
asked to choose an action they would do to reduce their carbon footprint.
These ranged from shaking a kettle to see if it had too much water in it
before boiling, to recycling more, to exploring the possibility of putting
solar panels on their roofs. One of the explicit aims of the carbon-literacy
training was to scale a global problem of carbon dioxide emissions down
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to the level of simple everyday behaviors to help people be able to relate
in new ways to material artifacts as objects of climatological significance.
In an online training module that accompanied the face-to-face training
session, this same form of engagement that enabled a significant relation-
ship to be established between the whole world and turning on or off a
kettle was enacted once again, with learners first of all given an introduc-
tion to the science of climate change and then provided with testimoni-
als from individuals living in Manchester —scientists, residents, and policy
makers —about what they had done to reduce their carbon footprint. Ac-
cording to the welcome page of the training website, the aim of the online
training was to give people “the knowledge to make low carbon choices
and to think about what you are going to do to make them happen.”
Carbon footprinting was a way, then, of encouraging people to reduce
their individual environmental impact, but, more important, it was seen
as the means of bringing about a cultural change, whereby people would
learn to think like a climate. Carbon footprinting worked in and out, ag-
gregating and disaggregating, with numbers and stories, so as to create
a sense that individual actions might be able to add up to global envi-
ronmental change. Through pledges people were being asked to rethink
themselves and their actions as part of a global environmental ecumene.
Carbon footprinting was thus not just an accounting tool but a tool that
aimed to change the world by reassembling people’s entanglement in it.
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THREE

Footprints, Objects, and the

Endlessness of Relations

How Bad Are Bananas? This is the question posed in the title to a 2010
book by Mike Berners-Lee that aimed to popularize and make transpar-
ent the climate-changing impacts of everyday objects and activities, rang-
ing from a period printed in a book to a full-blown war. In the book a diz-
zying array of objects are gathered together in what at first glance looks
like Borgesian Chinese encyclopedia.' The table of contents lists nearly
a hundred things—from a plastic carrier bag to a diaper, a person, the
eponymous banana, a pair of trousers, a house, a university, the world, and
a volcano—whose contributions to climate change are enumerated and
compared.

If tackling climate change through the reduction of carbon emissions
involves an apportioning of carbon dioxide emissions into ever smaller
units, How Bad Are Bananas? appears to address a logical end point in that
process by enumerating the carbon-emitting effects of an array of indi-
vidual objects. Here things that would rarely be brought together into the
same frame are interrogated in ways that unravel unexpected connections
between things and the material processes through which they are consti-



tuted. Taking the example of a toy, Berners-Lee writes, “If you think about
it, tracing back all the things that have to happen to make [that] toy leads to
aninfinite number of pathways, most of which are infinitesimally small. ...
The staff in the offices of the plastic factory used paper clips made of steel.
Within the footprint of that steel is a small allocation to take account of
the maintenance of a digger in the iron mine that the steel originally came
from...and so on for ever” (2010). As objects are approached through the
method of carbon footprinting, they seem to challenge modern methods of
accounting as a practice of framing, stabilizing, and holding to account. As
Berners-Lee puts it, “the situation we are in is like sailing round the world
with a map from the 1700s” (5-6). His response has been to try to begin to
make a better map.

Berners-Lee figures in our story of climate change in Manchester as a
technician whose alternative mapping of climatological relations was key
to attempts to bring about the second main aim of Manchester’s climate
change strategy— cultural change. As we have seen, answering the ques-
tion of how best to go about understanding Manchester’s past and future
contributions to global carbon emissions began by disaggregating total
global emissions into Manchester-scale contributions to climate change,
which, by virtue of being made visible, could then be reduced. But this
was not the only way of understanding carbon emissions. At the same time
as nations and cities were working with the concept of percentage reduc-
tions in global carbon emissions based on global carbon budgets, another
method of accounting for climate change was circulating that started not
with the global climate but with the individual, the object, and the city. If
the form of climate thinking we addressed in chapters 1 and 2 was a top-
down disaggregation, this confronted another bottom-up, aggregated way
of understanding carbon emissions and their effects.

While top-down, climate-model-informed understandings of propor-
tionate political action had enabled buildings to emerge as the biggest con-
tributor to the city’s carbon emissions, bottom-up methods of calculating
the carbon footprint of a commodity or a lifestyle had the effect of signify-
ing climate very differently. Indeed, in recognition of the different implica-
tions of these two methods, the top-down methodology was being openly
criticized for the way in which it artificially cut the extensive networked
chains of material relations that Manchester residents participated in in
their everyday lives. In recognition of these limits, the 2009 Manchester. A
Certain Future plan made an explicit commitment to try to move away from
this method of engaging the dynamics of the climate, toward a methodol-
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ogy of carbon accounting that would provide a much more “realistic” pic-
ture of Manchester residents’ responsibility with regard to global climate
change. Through a new technique of urban carbon accounting based on
the methodology developed by Berners-Lee, those who put together the
Manchester. A Certain Future document hoped that a conceptual, even cul-
tural change could be effected in the city. In the attempt to shift the meth-
odology, there was a parallel attempt to take even more seriously what it
meant to think like a climate.

The problem was, however, that while the Manchester. A Certain Future
steering committee was in agreement that an alternative method of carbon
accounting that took the city and people and not the climate as its starting
point was much more accurate as a representation of responsibility, this
method of consumption-based carbon footprinting that Berners-Lee used
to inform How Bad Are Bananas?, and about whose application he was ad-
vising the Greater Manchester authorities, was proving very difficult to ac-
tually implement. This was not just because of the practical difficulty of
tracing material relations across borders and into the minutiae of manufac-
turing, transportation, and consumption of goods. It was also because of
the way in which total-consumption carbon footprinting explicitly worked
to remap objects, redraw their boundaries, and re-pose questions about the
very place of those objects in public and private life. Consumption-based
carbon footprinting, it turned out, profoundly unsettled established ways
of knowing what things are and what should thus be done about them.

In this chapter I turn my attention to these struggles around carbon
footprinting in order to explore how “counting carbon” brings into view
a third dimension of thinking like a climate, when the findings of climate
science meet techniques of accounting. Here what emerges in the inter-
play between climate and governance is the challenge posed by the eco-
systemic, socionatural entanglements of climate and carbon. While much
attention has been paid to the practices of valuation that footprinting tech-
niques both enable and undermine, less attention has been paid to how
these accounting techniques are formed and framed by the findings of cli-
mate science itself. By addressing carbon footprinting not just as a practice
of accounting but as a technique that operates in the relational “contact
zone” as a controlled equivocation of climate change and accounting, we
find ourselves confronted not only by established anthropological critiques
of auditing but also by the question of what this new form of accounting in-
advertently does to the objects it attempt to map.> For bottom-up footprint-
ing techniques are remarkable not only for the way in which they make
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objects newly available as sites of economic valuation but also for the way in
which they dissolve the coherence of the very objects they address.

This chapter delves in particular into this experience of object-ive un-
raveling and its implications for the practice of trying to govern climate
change. Focusing on attempts to use carbon footprinting techniques to
respond to the problem of climate change, we find that as objects begin
to unravel, the categorical foundations on which governing practices rest
also start to wobble: places lose their coherence, lines of responsibility are
blurred, and benign objects become newly political. As climate science
meets accounting, what we find is not just a set of questions about the eth-
ics and politics of accounting but a return to foundational questions about
what constitutes “the real world” and how to proceed within it.

What Is a Carbon Footprint?

Ecological and carbon footprints are relatively recent techniques that at-
tempt to account for the extensive, ecosystemic material relations that are
normally excluded as externalities in the calculative evaluations taken to
inform economic exchange. William Rees is often attributed with the in-
vention of ecological footprinting as a methodology, which he developed
(interestingly given the focus of this book) to address the problem of urban
economics in the face of the challenge of a more sustainable form of ur-
ban planning.? Published in 1992, the same year as the Rio Earth Summit,
Rees’s seminar paper “Ecological Footprints and Appropriated Carrying
Capacity: What Urban Economics Leaves Out” offered a new direction
for economics that aimed to take into account relations that neoclassical
economics had excluded from its analysis. Quoting cybernetician Stafford
Beer, Rees argued, “We cannot regulate our interaction with any aspect of
reality that our model of reality does not include because we cannot by defi-
nition be conscious of it” (Beer 1981, quoted in Rees 1992, 123). Another way
of articulating the same sentiment is the more commonly heard phrase, “If
you can’t measure it, you can’t manage it.” Incorporating ecological rela-
tions into practices of accounting for the environment in the context of
urban economic development in this argument was not only desirable but
necessary to gain a whole picture of the reality that ecological accounting
aims to describe and intervene in.

Carbon footprinting emerged surprisingly recently as a subset of this
practice of ecological footprinting. The term carbon footprint itself only ap-

98 - CHAPTER THREE



peared around 2005 and by 2008 had gained traction as a way of measuring
individual carbon emissions, in particular with the appearance of personal
online carbon calculators (Barnett et al. 2013; Ercin and Hoekstra 2012;
Marres 2015; Turner 2014).

The recent appearance of the term carbon footprinting to describe meth-
ods of carbon accounting oriented toward individuals obscures, however,
the longer history of methods of counting carbon as a political technique
that informed the practices of the previous two chapters. This can be
traced back to the greenhouse gas protocol that was signed at the 1997 UN
Climate Change Conference held in Kyoto, Japan (Béhringer 2002; Gough
and Shackley 2001; Weart 2003). The Kyoto Protocol laid out a plan for
carbon emissions reductions that obliged developed countries to reduce
their national carbon emissions (at the time not yet described as carbon
footprints) by an average of 5.2% from 1990 levels by 2012, an important
precursor to the proportional demarcations explored in chapter 1 (Bach-
ram 2004). Developed countries were to reduce their carbon emissions in
two main ways. The first was through direct reductions in territorial emis-
sions, which was to lead to some of the activities I have already explored in
the previous two chapters. The second was the creation of market-based
mechanisms for emissions reductions, including greenhouse gas emissions
trading schemes like the EU Emissions Trading Scheme and the Clean De-
velopment Mechanism. Both territorial and market-based approaches de-
pended on the enumeration of carbon emissions through techniques of car-
bon accounting.

There have been many critical analyses of the market mechanisms for
reducing carbon dioxide emissions. These range from assessments that
highlight the failure of these schemes to achieve what they themselves set
out to achieve, namely, reductions in carbon emissions (Mackenzie 2009,
2007), to broader critiques that have explored what happens when carbon
dioxide is turned into a commodity (Callon 2009; Knox 2015; Lohmann
2009, 2010; Lohmann et al. 2006; Muniesa and Callon 2007). Several schol-
ars working in the tradition of science studies have argued that carbon trad-
ing deploys techniques of accounting in a way that renders ontologically
distinct practices and activities seemingly equivalent, stabilizing carbon
dioxide as an object that can be traded. Here what is emphasized is the op-
erations by which carbon dioxide is turned into a commodity, generating
the possibility of carbon trading, where, for example, fossil fuels burned
in one place can be rendered equivalent to forests grown in another (Boyd
2009; Newell, Boykoff, and Boyd 2012). Accounting for carbon to enable
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carbon trading seems, then, to operate with the same methods of abstrac-
tion and standardization that we might expect from the method of account-
ing more broadly (Maurer 200s; Poovey 1998; Power 1994; Strathern 2000).

These accounting techniques have come in for considerable political
criticism, highlighting the calculative sleight of hand that has enabled an
alignment between highly carbon-intensive activities in the Global North
and practices that can be rendered as examples of carbon conservation in
the Global South. Carbon accounting in the context of carbon trading has
been variously accused of extending capitalist relations of exploitation into
new domains and opening up economic valuation of things that are better
thought of as having intrinsic value, creating new frontiers of capital, geo-
political power, hierarchy, inequality, and subjectivity, as well as the fur-
ther exploitation of natural resources, now reconceived as natural capital.

Those who have written about the method of carbon footprinting as it
hasbeen deployed to demarcate a territory-based responsibility for carbon
emissions have tended to highlight similar issues to those raised in relation
to carbon trading. James Turner (2014), for example, argues that carbon
footprinting techniques have been important for establishing geographi-
cal contours of responsibility, and then energy, as a focus of attention, and
more recently, food and waste as objects of climate concern. Building on
a Foucauldian analysis of personal carbon footprinting put forward by
Matthew Paterson and Johannes Stripple (2010), Turner argues that the
creation of carbon footprints at an individual, city, national, or interna-
tional level should be seen as a technique for governing the “conduct of
carbon conduct” by demarcating particular objects, subjects, or places as
sites of carbon governance.

Carbon footprinting, as a technique that underpins both the operation
of carbon markets and the pursuit of territorial carbon emissions, then,
achieves its ambitions by promising an objective method for interven-
ing in climate change (Lvbrand and Stripple 2011). Whether this is cele-
brated or critiqued, the emphasis of existing studies has been on describing
the power of methods that are able to link carbon emissions to particular
places or objects, stabilizing these objects so as to enable either practices
of market exchange by turning carbon into a commodity or government
intervention that demarcates carbon dioxide emissions as an object of po-
litical attention. However, the picture that these studies paint of carbon
footprinting methods is of a practice that is far more stable and far neater
than, Iwill argue, it is in practice. If one reads these pieces carefully, there
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are hints in these analyses of the problems that face those who are trying
to create and use carbon footprints as a way of intervening in markets and
practices of governing. Paterson and Stripple, for example, describe some
of the quandaries faced in carbon footprinting: “First, should the embod-
ied energy in products purchased be included? Should the energy entailed
in producing a fridge be included, or somehow externalized? Second, how
should aircraft emissions be calculated? Should just the direct CO, emis-
sions be included, or should the calculator include a ‘multiplier’ to incorpo-
rate the other, indirect effects on climate arising from the altitude at which
aeroplanes operate?” (2010, 350). Ultimately, however, they argue that these
complexities tend to be downplayed, with “the vast majority of calculators
resolv[ing] them in the direction of the easier to calculate” (350). Similarly,
Turner highlights some of the unexpected implications of territorial meth-
ods of carbon footprinting, giving the example that “if the US converted its
fleet of automobiles to hybrid automobiles made in China, the US would
see a decrease in emissions from fuel consumption, while the emissions
associated with manufacturing the vehicles would be assigned to China”
(2014, 73). Yet this undoing of the nation-state as a site of responsibility is
skipped over as the author suggests alternative, more accurate and effective
methods of carbon footprinting that are able to overcome these categori-
cal difficulties.

The categorical and objective instability created by carbon footprint-
ingis treated in these pieces, then, as an aberration in relation to the proper
work of carbon accounting. A category error or descriptive instability is
treated as just a moment in a longer process of refinement and improve-
ment whereby accounting methods are expected ultimately to achieve their
aims of enumerating carbon emissions as stable comparable abstractions.
However, based on the experiences of those who were trying to use bottom-
up forms of carbon footprinting as a tool of governance in my fieldwork, I
want to suggest that these chinks in the armor of carbon footprinting point
to something more fundamentally disruptive about the application of ac-
counting methods to ecological problems. What, I wonder, might we learn
if we regarded these complexities not as the peripheral externalities of an
accounting method that need to be resolved through slight adjustments to
technique but rather as thought traces of ecological processes that funda-
mentally undercut the practices of accounting that are being deployed to
deal with them? What, in other words, if we were to explore carbon account-
ing as a demand to think in climatological rather than accounting terms?
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Energy Footprints

Paulis the main person at the city council who has been responsible for pro-
ducing a carbon footprint of the city of Manchester. His job is to both mon-
itor the carbon footprint of the city and report on the successes and failures
of Manchester and Greater Manchester in addressing carbon-emissions-
reduction targets. To understand the challenges that this work entailed, it is
necessary to understand a bit about the way in which the carbon footprint
for the city was being calculated.

Manchester’s carbon footprint was established in line with the methods
ofterritorial carbon accounting that emerged from the 1997 Kyoto Protocol.
Termed by Turner (2014) “Carbon Footprinting 1.0,” this method worked
by enumerating the carbon dioxide emissions generated through the
burning of fossil fuels in a particular area, under the headings of “scope 1”
and “scope 2” emissions.

Scope 1 emissions are those that are classified as coming directly from
the burning of fossil fuels. This includes large emitters of carbon dioxide
such as coal- and gas-fired power stations. It also includes local examples
of fossil fuels being burned, such as gas that is burned in houses to provide
hot water for central heating, and gasoline, which is used by the combus-
tion engines of cars, buses, and trucks. Scope 2 emissions are what some
call “indirect emissions™ they result from using electricity that is produced
through the burning of fossil fuels in any particular location. While scope
1 emissions point to the actual burning of fossil fuels in a particular geo-
graphical area, scope 2 emissions provide a way of attributing to specific
territorial domains fossil fuels that may have been burned outside that geo-
graphical area to produce electricity that is used within the boundaries of
the territory.*

In order to estimate the scope 1 and scope 2 emissions for the city, Paul
was working with a top-down approach to mapping carbon emissions.
Rather than looking at the actual amount of fuel burned by particular
households, businesses, or means of transportation, he used the data re-
leased annually by the DEcc on the total energy that was estimated to be
expended within local authority boundaries. These data were based on na-
tional energy expenditure and adjusted for economic and demographic ac-
tivity within the area covered by the city council. It was relatively straight-
forward to plot these data on graphs that then illustrated whether carbon
emissions were going up or down. In these graphs the use of natural gas,
oil, gasoline, and electricity operated as proxies for carbon emissions in the
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FIGURE 3.1 Direct carbon dioxide emissions from the Greater Manchester area, 1990—2050.
Redrawn by the author from a graph compiled by Manchester City Council from data

from DECC.

local area, so that measuring the former resulted in a description of the lat-
ter. In practice, however, Paul told me that from his perspective these data
were very problematic.

Paul explained this by showing me a graph that was created from DECC
data and that appeared to show how well Manchester was doing on its
carbon-reduction targets. The graph seemingly depicted a gradual reduc-
tion in carbon emissions with a particularly good year between 2008 and
2009. We agreed that the graph seemed to show that the city was doing well
in that year, but then Paul revealed the real reason for the fall in carbon
emissions—the national recession and a reduction in energy use owing to
the weather (figure 3.1).

The problem here was, Paul explained, that the relationship between
energy expended and carbon emitted was not linear. The mix of different
energy types going into the national grid fluctuates considerably and is par-
ticularly affected by the relative use of coal-fired power stations versus re-
newable energy sources. It was possible, on this measure of energy used, for
the city’s carbon emissions to go down without anyone in the city having
done anything at all. Paul was clear that he wanted to make sure that people
realized that apparent reductions were not necessarily due to anything any-
one was doing in the council. He was patently aware that the accounting
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measures we saw in the previous chapter, which tracked changes that were
being made in the city to buildings or transport, could easily be wiped out
by processes that had an effect on energy use but were beyond the control
of the council. Even when the national fuel mix was taken into account, the
relationship between the amount of energy people use and the program
of carbon reduction was unstable. A particularly cold winter will lead to
a spike in emissions as people use their heating more, while an economic
recession will lead to lower emissions as industrial productivity slows and
less energy is expended. Moreover, in a recession, when people are expe-
riencing financial pressures at home, they will often try to save money by
saving energy. A graph showing reductions in emissions might then not
be a signal of a move toward a “clean green future” but might more accu-
rately be read as a data trace of joblessness, illness, or deprivation. How,
he wondered, would he “sell” good-news stories about successes in reduc-
tions when this might easily flip over into a description of failures in city
governance?

The slippage between what the charts seemed to show (local reductions
in carbon emissions) and what they really showed (an index of economic
and material transformations that were well beyond the control of the city
council) posed a problem for Paul in terms of his ability to use carbon foot-
prints to tell what he called “persuasive stories.” He was aware that when
people looked at graphs that seemed to show that emissions were going
down, some would see this as evidence that they were succeeding in chang-
ing practices in the council. Paul was aware that indications of success were
important for gaining further political support for carbon-reduction activi-
ties and was concerned about how to tell the truth about the figures while
still allowing them to be used to promote local carbon-reduction activities.
If he were to explain that the numbers did not necessarily relate to local,
on-the-ground activities at all, he risked undermining a fragile enthusiasm
that had been generated for attempting to reduce carbon emissions in the
first place. Thishad been achieved in part by promising that there would be
a performative element to carbon emissions reductions. Richard Sharland
recounted to me on one occasion the struggle to even get climate change
to be taken seriously in the first place, telling me, “I told the ‘city fathers,
Do you want Manchester to be held up as one of those cities that failed to
respond? That failed to act? Do you want Manchester to be accused of not
having made its contribution? To have made the problem worse? No? Well,
this is the target we are going to have to aim for. This is ‘not about what is

possible but what is necessary.”
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Far from fixing and clarifying an indexical relationship between energy
and carbon, then, carbon accounting seemed to complicate the possibil-
ity of establishing a causal relationship between local energy expenditure
and the carbon dioxide emissions that the local authority could be held ac-
countable for. Paul explained this by mentioning a waste-to-energy proj-
ectin Bolton, alocal authority area bordering Manchester. Paul asked me,
rhetorically, “If Bolton produce some low-carbon energy and it then goes
into the grid, how much of that can be said to make a difference to Bolton’s
energy consumption? The problem is that Bolton, like everywhere else,
gets the rest of their energy from the grid and the energy that they have
put into it through burning their waste is just a tiny percentage of what re-
turns to them, so in calculating how this affects their carbon dioxide con-
sumption as an authority, the answer is probably not very much.” He then
pointed out, “You also have to realize that the emissions factors themselves
will change to take account of the energy that Bolton are now putting into
the grid, as emissions factors are calculated on the basis of the energy mix
atany time.”

Instead of the creation of a clear footprint for the city, what the carbon
footprinting of energy in place brought into view, then, was the instability
of the sign function where energy was supposed to stand in an indexical
relationship to carbon. While fossil fuel-based energy expended in one
place was supposed to stand for carbon emitted in that same place, electric-
ity complicated this picture by creating a distinction between the carbon
dioxide released as the result of a quantity of electricity consumed and the
constantly changing mix of fuel sources used to make the electricity that
changed the carbon value of that electricity in hidden ways. Establishing
a stable indexical relationship between electricity and carbon dioxide re-
quired papering over the difference between energy used in a particular
location and the fluctuating levels of carbon dioxide released in the burn-
ing of fossil fuels to create that electricity. Uncovering the misalignment in
turn drew people’s attention to precisely how boundaries were being drawn
around energy used in place. This had the effect of opening up questions
about not only the relationship between energy and carbon dioxide but also
the relationship between energy and place.

In the introduction I suggested that thinking like a climate is similar
to Eduardo Kohn’s claim that forests think. In How Forests Think, Kohn
(2013) draws us to the way in which landscape and forests emerge through
the sign-producing functions of different life-forms and their interrela-
tions. Thinking like a climate builds on this approach in order to attend
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to the signifying capacity of inanimate material relations in order to track
how these come to matter in human social worlds. Understanding climate
change as an “idea” in Gregory Bateson’s ([1972] 2000) terms, a “form” in
Kohn'’s terms, or a “sign” allows us to attend to how the relational properties
of climate affect its capacity for representation and its capacities for inter-
pretation. For what is crucial for understanding climate change is not that it
isasocial construction created out of all-too-human representational prac-
tices but that, as a signifying phenomenon, it emerges and is sustained in
relation to other modes of signification. The point here is not to identify a
stable object called “climate change” but to recognize that the emergent,
shape-shifting form that is climate change has a capacity to affect, and be
affected by, that with which it comes into contact. It is this rendering of
climate change that allows us to see, in the example above, how a tension
might emerge between indexical signs that trace the carbon intensity of
UK energy production at any one time and the situated measurements of
energy expended in place, without undoing the facticity of either. Engag-
ing with climate change requires holding both these things in view at the
same time.

Footprints of the City

The unit of responsibility to which scope 1 and scope 2 carbon footprint-
ing was oriented in Paul’s work was the city of Manchester. One issue that
came up repeatedly was whether the boundaries of responsibility for the
carbon emissions reductions of the city were properly demarcated. The
statistics for working out overall emissions-reductions targets for the city
were seen as relatively crude, in part for the reasons described above, and
so there was some discussion about whether there was a way of bolstering
them with bottom-up measurements of scope 1 and scope 2 carbon emis-
sions. This, however, raised some difficult questions about what actually
constituted “Manchester.”

Questions thus began to be asked about things like whether “Manches-
ter” should be responsible for the carbon emissions of people who traveled
from other places to work in the city or, vice versa, whether it should be
responsible for the emissions of those people who lived in the city but trav-
eled elsewhere to work. Was the city best defined as a geographical area that

contained a certain quantity of people at a certain moment in time, or was
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it better thought of as a political jurisdiction pertaining to businesses and
residents who were registered as living under that regime? Questions over
the appropriate classification of place and population in urban governance
are of course not restricted to climate change specifically or environmental
concerns more generally, but what was interesting in this case was where
the impetus for these discussions derived from, namely, the unapologetic
facticity of carbon emissions, particularly those created by the burning of
fossil fuels. These discussions reached their apotheosis in conversations
that appeared time and again about whether the city’s airport should ap-
pear in a carbon footprint for the city.

Manchester Airport lies within the boundaries of the local authority
area of Manchester and is arguably the biggest single contributor to green-
house gas emissions in the city (Kuriakose et al. 2018). However, the carbon
emissions produced by flights taking off from the airport were not included
in the direct-emissions footprint for the city. This was due to the way in
which the Eu and the DEcc calculated the figures from which local authori-
ties could work out their carbon footprint. Even at a national level, air travel
is not included in the footprints of territorial emissions.®

However, many people who were involved in discussions about carbon
reductions in the city saw this exclusion of the airport from the city’s car-
bon footprint as the elephant in the room in discussions of how to reduce
emissions. Most people working on tackling climate change in the city rec-
ognized the argument that the airport should be publicly acknowledged
in the metrics as a major contributor to the city’s carbon emissions.® The
self-evident materiality of airplanes burning fossil fuels in the lower strato-
sphere and releasing carbon dioxide into the air offered an unequivocal
site of climate change—a place where one of the causes of human-made
global warming met the climate head on. However, the airport was also
celebrated by the city as a major contributor to the city’s economic growth.
In addition, revenue from the airport, which is owned by the local authori-
ties of Greater Manchester, was paid each year asa “divvy” or windfall that
supplemented local council taxes as a source of local government funding.
The contradiction posed by the airport, which was simultaneously a finan-
cial asset and an environmental liability, had been dealt with by, to para-
phrase Marilyn Strathern (1996), “cutting the city.” In line with national
methods for calculating the carbon footprint of a territorial area, while the
airport buildingwas agreed to be part of the city, flights were not. A distinc-
tion had been put in place between airside and landside, whereby all of the

FOOTPRINTS, OBJECTS, AND RELATIONS - 107



emissions produced on the landside were the responsibility of Manchester,
while all the emissions produced airside were not. This division between
landside (the airport) and airside (flights) had led to a situation where Man-
chester Airport (the building and its operations) was now being celebrated
as a zero-carbon airport!

There is resonance here with the work of Jessica Barnes (2013) on the
concept of virtual water as it has been used in Egypt in practices of water
management. Barnes explores how the concept of virtual water was created
by international policy makers as a means of conceptualizing and dealing
with water scarcity. Rather than seeing water as simply a standing reserve
ready to be used for different kinds of needs, virtual water offered a reimag-
ination of the sum of all water as it flowed through objects and processes.
With virtual water thus conceived, water-intensive crops such as rice could
become proxies for water itself, enabling water scarcity to be addressed
not by saving water directly but by exchanging agricultural production of
water-intensive crops for imports from places where water scarcity was not
as acute. Virtual water allowed for water to become redistributed across
objects in much the same way as carbon accounting allows for the redistri-
bution of energy across different spheres. What Barnes shows in her work
is that the concept of virtual water brackets what water is. She argues that
this has the effect of excluding other material properties and functions of
water. For example, capacities of water valued by farmers, such as its abil-
ity to desalinate the soil through percolation, are missed and thus excluded
by the concept of virtual water. In Egypt this created a tension between
the technocratic conceptualization of water on the one hand and the more
extended and interactive material powers of water that were important to
farmers on the other. In Manchester, in relation to the airport, the calcula-
tive maneuver that conceptualized certain kinds of carbon dioxide emis-
sions as pertaining to particular locations and others as pertaining to other
kinds of entities similarly produced a tension between two equally factual
but mutually exclusive positions—one that the airport was zero carbon
and the other that airplanes taking offin the geographical area of Manches-
ter were pumping some of the largest quantities of carbon dioxide into the
atmosphere of any industry or business in the region. While Barnes is in-
terested in the sociological overflows of this practice of framing water as a
virtual quantity, my interest lies more in the question of how two mutually
exclusive but equally factual positions could coexist at the same time and in
the role that the formal qualities of climate change played in bringing these
two forms of framing together.
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This conundrum of how two versions of the same world could coexist
was raised at a workshop that I attended that was oriented to the question
of how to develop good carbon footprinting tools. Here the presenter de-
scribed a game he had used in the past called the “windfall game.” This
was an engagement tool where members of the public had been brought to-
gether in training groups and asked, “If you were given £1,000, what would
you spend it on?” People had been asked to choose from a hypothetical list
that included a new MacBook Pro, a travel card that would entitle them to
free public transport, a new “Boardman” road bike, and a trip to Barcelona.
Many of the participants had chosen a trip to Barcelona. They were then
asked which they thought had the biggest carbon footprint. No one, the
presenter pointed out, excluded flights from Barcelona just because those
flights did not fall within the territorial responsibility of Manchester. This
example was used to illustrate how counterintuitive current methods of
carbon footprinting are and how they deviated from more commonsense
understandings of the causes of environmental harm, understandings that
I'have been referring to as “climate thinking,” as opposed to administrative
or accounting thinking.

Back in conversation with Paul, he pointed out that the problem with the
airport was similar to a more general issue with direct-emissions footprint-
ing, which failed to take into account the carbon emissions of developing
countries. In the Kyoto Protocol, it had been agreed that because develop-
ing countries had not contributed as much to carbon emissions as devel-
oped nations had, and indeed developed nations had arguably gained their
wealth and power from the burning of fossil fuels, developing countries
should not be held responsible for reducing their carbon footprints. This
decision not only led some developed nations to refuse to sign on to the
protocol because it was seen as unfair but also failed to recognize that the
reason developed nations were burning fossil fuels was often to manufac-
ture commodities that were being consumed in industrialized countries.
As Paul put it, the problem with “direct-emissions data [is that it] just shifts
the problem into the space of the invisible—onto exported manufacturing
and places like China. This doesn’t help us actually tackle the problem in
hand—which is how to really reduce carbon emissions. What we need are
different kinds of carbon metrics—carbon metrics which index the total
carbon footprint of a city.”
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Total Carbon Footprinting

In March 2012 Mike Berners-Lee (the author of How Bad Are Bananas?)
and Richard Sharland attended a meeting of the UK government’s Energy
and Climate Change Committee as expert witnesses to present the method
of total carbon footprinting to a group of members of Parliament.® The
aim of the meeting was to consider evidence for the use of consumption-
based carbon footprinting as an alternative to established methods of car-
bon accounting. Mike Berners-Lee was one of eight invited witnesses who
spoke alongside representatives from the World Wildlife Fund, the Carbon
Trust, the Public Interest Research Centre, Aldersgate Group, West Sus-
sex County Council, Manchester City Council, and Lake District National
Park about the method and its implications. Richard Sharland was at the
meeting representing Manchester as one of the few local authorities in the
United Kingdom at the time, and certainly the biggest, that was consider-
ing the benefits of consumption-based footprinting.

The backdrop to the meeting was the question of whether it would be
possible to use consumption-based carbon footprinting to reframe gov-
ernment responsibility for the United Kingdom’s carbon emissions. In
the United Kingdom, deploying this method of carbon footprinting at
this time made a radical difference in how the country’s contribution to
climate change appeared. Rather than the United Kingdom having at
the time achieved a 14% reduction in its carbon emissions since 1990, a
consumption-based method of carbon footprinting would show that the
United Kingdom’s contribution to global carbon emissions had actually
increased by 20% over the same period.’

Total carbon footprinting appeared to increase the United Kingdom’s
responsibility for carbon emissions because it expands the definition of
territorial emissions to consider all of the carbon dioxide emitted in the
supply-chain activities that go into producing goods and services that are
consumed in a single country. A shift from the direct-emissions method of
reporting that was established in the Kyoto Protocol to total carbon foot-
printing has the effect of redistributing where carbon dioxide emissions can
be conceptually located. Moving away from thinking of carbon as a tan-
gible substance existing in particular kinds of fuels located in particular
times and places, total carbon footprinting instead reconfigures carbon as
a kind of echo or ghostly presence, imperceptibly contained in the biog-
raphies of all goods and services. Total carbon footprinting thus appears
to shift attention away from carbon dioxide as an identifiable thing tied
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directly to energy. Instead, it dissipates carbon dioxide, like virtual water
(Barnes 2013), into a component of everything, establishing a potential car-
bon equivalence not just between different kinds of fuel but between all
things and activities, reoriented in terms of their energetic properties.

In order to explore the implications of shifting from an emissions-
based carbon footprint to a total carbon footprint, the meeting involved
a back-and-forth between the members of Parliament on the committee
and the expert witnesses, who were interrogated about the calculative basis
of consumption-based carbon footprinting, its implications for consum-
ers and sectors, and the unforeseen side effects of such a system of car-
bon accounting, such as “sacrificing British jobs on the altar of green cre-
dentials.” Some of the committee members expressed skepticism toward
the proposed total footprinting method. They criticized the uncertainty
of the numbers that attributed carbon emissions to particular objects as if
they were stable and concrete quantities. Some questioned the ambition
of the footprinting method to change structures and behaviors, disparag-
ing the method by highlighting the seeming absurdities it would put in
place: “One may have a certain level of skepticism about whether anybody
is going to choose a slightly lower-carbon bag of crisps when they might
want prawn cocktail instead.” The chair interrogated one of the witnesses,
“So Tesco is going to say, ‘Okay, chaps, we’ll put up the prices by 5% in order
to buy from some country that is a bit more green’? Is that what is going to
happen? You are not in the real world, are you?” And at another point the
process of responding to such footprinting was described as a practice of
“self-flagellation.”

In response, the witnesses argued the case for the methodology, point-
ing out on the basis of their own experience that the method offered a
means of creating different kinds of stories about climate change and open-
ing up new foci for discussion rather than dictating what people should do.
They saw themselves as “very much in the real world,” using the example
of fair-trade initiatives and legislation on working conditions to show that
businesses and consumers were perfectly capable of incorporating the im-
plications of extended chains of relationships into purchasing decisions.

That the discussion was framed in terms of who was really in the “real
world” is telling for our discussion of the coming together of climate think-
ing and accounting methods. The suggestion that climate change might
be prompting a need to change or complicate already existing methods
of accounting for objects was not just an injunction to produce a better
description but was more profoundly a matter of reestablishing what the
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“real world” actually is. Carbon footprinting was not just an epistemologi-
cal problem, then, but a technique with ontological implications (Lippert
2015; Maurer 2005).

In Hyperobjects Timothy Morton (2013) addresses precisely this issue
whereby climate change, manifesting as what he terms a “hyperobject,”
destabilizes relations and categories. Morton argues that the nongraspable
dynamic relations and system effects of phenomena such as quantum me-
chanics, global warming, and evolution pose a fundamental challenge to
the way in which we should understand the nature of the world and the
possible ways of relating to that world. Morton argues that the kinds of eco-
systemic relations that are similar to those Berners-Lee points to in How
Bad Are Bananas? or that Paul described in his work of carbon accounting
at the council fundamentally challenge an ontological presupposition that
posits the human subject as existing on one side of a relation to an exter-
nal, objective world. Indeed, Morton goes so far as to say that in light of an
emerging understanding of objects as both coherent and excessive, here
and faraway, present and existing in the future, we can no longer proceed
as if there is a world to which we can orient ourselves at all. For Morton,
hyperobjects entail not only the end of the subject but also what he terms
“the end of the world.”

While Morton’s observations about the way in which climate change
destabilizes objects resonates with the instability of object relations that
I saw in the pursuit of carbon footprinting methods, I take issue with his
proposition that the logical end point of this destabilization is necessarily
a collapse of the relationship between self and world. Rather, I suggest that
the instability produced by the coming together of climate thinking and
accounting as two modes of signification is not the erasure of the world as
a singular object of Western philosophy but rather the demand to hold in

view more than one version of the “real world” simultaneously.

Real Worlds

Let us look, then, in a bit more detail at why it was that people proposing
this new method were accused of not living in the real world. What was
the real world that they were seen to be deviating from, and why was this
deviation problematic?

It is notable that the examples that were used to question the total car-
bon footprinting methodology in this select committee meeting were com-
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FIGURE 3.2 The greenhouse gas footprint of Greater Manchester residents broken down
by consumption category (in total, 41.2 million tonnes of carbon dioxide equivalent).

Source: Small World Consulting (2011).

modities like a bag of prawn cocktail crisps (chips), which was being turned
from an object of consumer choice into an object of ethical consideration,
or the products that Tesco might stock that would potentially be more ex-
pensive under the system being proposed. Similarly, when Berners-Lee was
commissioned by Greater Manchester to create a total carbon footprint
for the city, it resulted in a pie chart in which consumer objects newly ap-
peared as sites for the attention of carbon-reduction activities. No longer
were energy, transport, and buildings the categories that demanded gov-
ernment intervention. Now this had been expanded to include “food and

» « » « » «

drink from retail,” “electrical goods,” “other non-food shopping,” “car man-
ufacture and maintenance,” and the polluting side effects of commodities
in “water, waste and sewage” (figure 3.2). The real world into which carbon
footprinting intervened was not just any old world but specifically a world
of goods and commodities that had emerged as newly visible in the practice
of carbon accounting.

One effect of the attention that total carbon footprinting drew to com-

modities was that it opened up the question of the role that shops, and in
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particular supermarkets, might play in reducing carbon emissions. Berners-
Lee’s company had begun working with several supermarkets to explore
whether they could hone the methodology toward developing a labeling
scheme for products so as to enable customers to make choices about which
commodities to buy based on their carbon footprint. The idea was that this
would mirror similar labeling programs, such as the fair-trade scheme that
was started in the 1980s or the recent introduction of a traffic-light system
on products to illustrate whether consumer products contained harmful
levels of fats, sugars, or salt.

Ispoke on one occasion to David, the sustainability manager of a super-
market that was attempting to use product-based carbon footprinting in
this way. The conversation revolved around the various complications of
using total carbon footprinting as a method of accounting for ecosystemic
relationships. To illustrate the difficulty he was facing, David started to tell
me about the problems that had ensued when they had begun to try to un-
derstand the carbon footprint of their own-brand strawberries.

Recently they had been considering whether to place a label on their
foods that highlighted the air miles of imported goods. However, as soon
as they had begun to consider this in terms of carbon footprinting, they
had found themselves in difficulty. An attempt to map the carbon biog-
raphy of different strawberries had revealed that the strawberries they
sourced from Scotland were, surprisingly, responsible for a far larger car-
bon footprint than those they imported from Spain. In this case, the rea-
son for the difference came down to production methods. The footprint-
ing had shown that Scottish strawberries had been grown using peat, an
agricultural material that had a much greater carbon impact than the fuel
burned in the transportation of Spanish strawberries to the United King-
dom. This turned on its head a general conceit that air-freighted goods
are more carbon-intensive than nonimported goods because of the fuel
expended in transporting them and problematized the whole idea that an
air-miles labeling scheme could be an adequate means of educating and
signposting customers to help them make ecologically sound consump-
tion choices.

On another occasion, during a presentation at an event on sustainable
consumption, Berners-Lee reflected on a similar ambivalence experienced
by a supermarket he had spoken to regarding the carbon footprint of the as-
paragus they stocked. Air-freighted asparagus comes out very badly when
assessed in terms of its total carbon footprint. However, in spite of the cal-
culation that showed the large carbon footprint of air-freighted asparagus,
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the supermarket in question was clear that asparagus was something that
their customers expected. If the supermarket were to remain a competitive
market actor, they could not simply decide not to stock certain products.
Instead, a suggestion was made that they could put it in a nonprominent
position so as not to encourage customers to buy it.

This kind of maneuvering around the implications of total carbon foot-
printing may be interpreted as organizations simply trying to wriggle out
of their responsibility for carbon emissions reductions. However, I want to
remain with the assertion that treating objects in this way was a manner of
acting that was “not in the real world.” Given the examples that people fo-
cused on—crisps (chips), strawberries, asparagus—it seems that the par-
ticular reality being questioned here is that of the commodity.

As we know from the extensive literature in anthropology on gifts and
commodities, the commodity relationship is characterized by a moment
of exchange wherein relations between the buyer and the seller are cur-
tailed by the act of monetary payment. As Marcel Mauss ([1925] 2002)
famously illustrated, in gift relations a social entanglement between giver
and receiver remains, whereas the successful exchange of a commodity for
money is marked by a closure or cutting of ongoing obligations between
the buyer and the seller.

A commodity is not so much a particular category of thing but, as Igor
Kopytoff (1986) has shown us, is better thought of as a particular stage in
the biography of an object. Things are not inherently commodities. This
is consistent with Karl Marx’s ([1867] 1974) diagnosis of the commodity
fetish, which describes the uncanny quality by which the product of so-
cial labor comes to stand as a thing in itself capable of being exchanged.
In Marx’s Ur-example of the table made of wood by the labor of the table
tuner, the table becomes a commodity in the act of exchange: “It is only by
being exchanged that the products of labour acquire, as values, one uni-
form social status, distinct from their varied forms of existence as objects
of utility” ([1867] 1974).

The moment of exchange is thus crucial to our understanding of what
commodities are as a particular kind or class of object. In the moment of
exchange, what is produced is not only the commodity as a particular kind
of object but also a particular kind of delimited relation between the seller
of the commodity and the consumer of that object. Commodities hold in
place simultaneously the object as singular entity, the producer who offers
goods for sale in a market, and a choice-making subject who ideally decides
freely to enter into that exchange.
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As we saw in the case of both strawberries and asparagus, however, to-
tal carbon footprinting challenges this straightforward relationship of ex-
change. Unlike normal exchange practices, which rely on accounting meth-
ods thatreduce the sociallife of things to a relation of monetary equivalence,
returning the ledger to zero at the end of the exchange (Poovey 1998), carbon
footprinting makes this neat rebalancing impossible. When the customer is
credited with asparagus whose value is £2, they are debited the monetary
sum of £2. The account is settled, and no further ongoing relation is neces-
sary. However, carbon footprinting introduces new relations that threaten to
unbalance the ledger. The customer is sold asparagus, but it is now done in
the knowledge that the relations that went into making the asparagus are not
made invisible by the act of exchange.'” Carbon footprinting begins to dis-
solve the “uniform social status” of asparagus-as-commodity, showing how
asparagus from Peru is no longer the same thing as asparagus from Britain.

If we return to How Bad Are Bananas?, Berners-Lee clarifies this fur-
ther: “Flying from closer-by North Africa has considerably less impact than
flying from Peru. And at each end of the local asparagus season there are
periods in which a small amount of heating makes the crop viable” (2010,
84). Now then we have not only high-emitting Peruvian asparagus and low-
emitting local asparagus, but also gradations in between. Things become
even more complicated when the asparagus moves from the moment of
exchange to the moment of use. “None of the estimates here,” Berners-
Lee writes, “include the footprint of cooking the food, which is likely to
be around 100g CO,e if you simmer it for 8 minutes with the lid off” (84).
To finish the entry, he concludes, “A final comment: the recipe book I con-
sulted advised strongly against air freight on taste grounds, stressing the
importance of eating asparagus within 48 hours” (84).

Seen Twice

To return, then, to the select committee meeting, the claim made by the
chair that pursuing total carbon footprinting as a methodology was a mat-
ter of not living in the real world implies something crucial for our under-
standing of objects and their potential for reconfiguration in light of cli-
mate change. For while speculative realists like Timothy Morton locate
themselves squarely within a version of the real that inheres in unfolding
material relations, this version of reality sits in ongoing confrontation with
an alternative reality that holds certain objects securely in place as com-
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modities that depend on their capacity to hide the social relations of their
production. While this might look like a case of ontological multiplicity
(Mol 2003), where different assemblages of social and technical relations
constitute phenomena differently, what is interesting about the version of
climate thinking that total carbon footprinting brings to the fore is that it
faces participants with the challenge of how to hold in view two particular
versions of reality simultaneously—one that sees commodities as objects
of exchange and another that sees commodities in climatological terms
as energetic relations. What we end up with, then, is not the multiplica-
tion of objects—now a British asparagus, now a Peruvian asparagus—but
rather the coexistence of two versions of reality that should only appear
at different times or moments in an object’s biography (either-or) but that
instead are seemingly required to coexist. I would argue that this is not
so much a case of Annemarie Mol’s ontological multiplicity or John Law’s
“more than a one-world world” (Law 2015) as the creation of a new version
of the world where, as in the Andean interactions described by Marisol de
la Cadena, two seemingly incommensurable ways of being are required to
coexist—that is, a world that is “more than one and less than many” (2015,
xxvii). When I spoke to Berners-Lee about total carbon footprinting, he
described it as the “impossible but essential measure.”

Rather than objects moving in and out of different configurations and
thus making multiple worlds, what we have in total carbon footprinting
is a situation where thinking like a climate demands that the same things
are, to quote Annelise Riles (2001), “seen twice.” Riles uses this term to
describe the way in which people working for international development
organizations both live relations and redescribe those relations as being
an external network of which they are a part. The problem with total car-
bon footprinting, however, is that in this act of being “seen twice” two in-
commensurable versions of reality are required to be posited as existing at
the same time. On the one hand, we have the reality of exchange relations
that creates objects as available for exchange by not fully accounting for all
the relations that go into the making of commodities, and, on the other,
we have the reality of the relations through which things come into being,
which can never actually be fully evidenced but are nonetheless having real
environmental effects. As one of the people I spoke to about the use of the
method in Manchester put it, we have to decide, “Are these issues apples
and pears, or are they apples and apples?”

With this fundamental problem of incommensurability and coexistence
lying at the heart of total carbon footprinting, it is perhaps unsurprising
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that the attempt to use it as a better method of accounting for the carbon
emissions of the city of Manchester had, at the time of this writing, still not
been achieved. When I spoke to people working for different organizations
about why this was, they gave various answers. Some pointed out that total
carbon footprinting required that people deviate from already accepted ar-
eas of intervention. When I spoke to Larry, who worked in the policy and
economic strategy unit of an economic development organization in the
city, he explained to me how he got the links among environmental, social,
and economic issues, but he told me:

I worry slightly that this could be an exercise that Greater Manchester
spends a lot of time and effort on, and that is interesting to know but
doesn't really have much day-to-day relevance—has no day-to-day trac-
tion because no one else is doing it. This is not a good reason not to do it,
but something in the back of my mind that is saying, if everyone else—or
until everyone thinks about total carbon footprint, potentially we could
be setting ourselves up for exposing something that could not be particu-
larly comfortable when other people aren’t doing that, and there are nega-
tive consequences of that. It might become fascinating but also irrelevant
because everyone is having a conversation on a different basis.

For those developing the total carbon footprint for Greater Manchester,
the possibility that it made visible things that others were not able to see
was precisely the point. Mike Berners-Lee told me when Iinterviewed him,
“Our approach has been to say, ‘Okay, let’s look at the whole pie.” Here’s the
whole pie, here’s the bit that’s flushed out by the direct-emissions approach.
Oh, all this is new! Okay, let’s assume for the moment that everyone is al-
ready on to this agenda, so we’ll leave that, and we’ll just concentrate on the
three-quarters and ask ourselves, what new interesting policy areas come
out? The food thing comes up, all the bought stuff comes up, and I can’t
even think . .. public procurement comes up!” The point of this exercise
was not to tread carefully within already existing conversations or demar-
cations of cities as sites of governance but to raise the possibility that the
conversations people were having were not the right ones: “We need to re-
adjust, we need to rework our social norms big time, and that means stand-
ing out sometimes to do some unusual things, like taking routine bullshit
that everybody says all the time and making it embarrassing.”

With commodities appearing in this mapping exercise as new sites for
local government intervention, it remained unclear how this would actu-

ally translate into tangible government initiatives. Some of the suggestions
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that were made in workshops included encouraging the use of bicycles to
transport cargo, training unemployed people to have the skills to repair
consumer items, changing the mind-set of people to encourage sharing, or
promoting staycations. These, however, jarred with the perspective of the
council officers who were more concerned about how total carbon foot-
printing could rework the existing metric of Gva on which the economic
success of the city is currently judged, or how it could be used to create
new jobs in the area. Moreover, unlike buildings, there was little historical
precedent for local government intervention into food buying, the creation
of a circular economy, or supply-chain management. If it was hard to gen-
erate local government interventions that would transform the energetic
properties of buildings, it was nigh on impossible to imagine how to trans-
form the whole social, political, and economic ecosystem of the city to help
engineer low-carbon ways of living.

In an attempt to circumvent these difficulties, another interviewee who
worked for an environmental charity told me he thought that there was no
real alternative option to total carbon footprinting but that people needed
to understand that it was not an exact science but “the direction of travel.”
Again highlighting the instability of objects, he reflected:

So, for example, growinglocal food is fantastic from a sustainability point
of view in its widest concept. From a carbon point of view, it’s probably
not. Probably better to eat the New Zealand lamb that’s highly manufac-
tured than intensively farmed lamb from Wales. It might not be, but it
might well be. Asparagus is a classic one, it depends when you eat it and
where you eat it from. But it means that complicated problems have com-
plicated solutions, there is a real danger [if] we try and dumb this down,
say, “Don’t do this, do do this,” and I think that with the total carbon
footprint we need to think about it in complex ways to find complex so-
lutions. It doesn’t mean we can'’t do it, were dealing with it, but we have
to recognize that it’s a complexissue and it’s not “Do this, don’t do that.”

Ultimately, this position was also articulated by Mike Berners-Lee, who
also stressed that the benefit of total carbon footprinting was not its capac-
ity to precisely account for objects and their relations but rather its order-
ing of things in an array according to the magnitude of their environmental
effects in order to give the reader “a carbon instinct” (2010, xi). “It won’t be
exact,” Berners-Lee writes in the introduction to How Bad Are Bananas?,
“but I hope that you'll at least be able to get the number of zeros right most
of the time” (2010, xi—xii).
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Unlike the accounting methods used to facilitate commodity exchange,
then, total carbon footprinting was not a method that was expected to gain
success by framing and fixing commodities to enable exchange but quite
the opposite. While carbon accounting has thus tended to be highlighted
as a technique that turns carbon dioxide into a commodity, what we see
here is that total carbon footprinting was actually doing the opposite, un-
doing commodities by turning them from objects of exchange into objects
of environmental intensity on a scale of magnitude.

Total carbon footprinting was not therefore simply an extension of ac-
counting techniques into a new frontier of capital exchange. Rather, as cli-
mate thinking met accounting, what people found themselves doing was
enacting a fundamental reworking of what it meant to account for objects
at all. To finish with a final word from Berners-Lee, he told me:

At the end of the day, it’s pretty clear to me, we've got a global system,
we've got a complex global socioeconomic system, and all of us are cogs
in it, in your various capacities of everything we do. It’s about system
change, and the chances are that the system will change altogether, it
won't be about governments spinning on a sixpence and dragging their
people behind them, or people getting up on the streets and dragging
their governments behind them, or anything like that. It will shift to-
gether, and it will probably have a tipping point. ... The weight suddenly
tips, and it will go, probably that will happen. So the race is on between
whether that happens or the climate goes first.

As people learned to think like a climate through carbon footprinting,
this forced a deepening awareness of the energetic properties of the cli-
mate. Within this framing accounting was no longer a method that cre-
ated, as Mary Poovey (1998) has argued, stable modern “facts” where the
world could be described by placing a collection of individual objects in a
spreadsheet or grid (Latour 1999). Rather than the grid of the accounting
spreadsheet, what we end up with in carbon footprinting is a line of ob-
jects that take a provisional place in a kind of ecological parade of honor. In
the version of the parade presented in How Bad Are Bananas?, the pageant
begins with the 140 characters of a text message. It ends with the whole
world. Everything and everybody else we find jostling for position some-
where along this line.

In this line, objects are ontologically there, but their actual position in
the line is unstable. This instability, however, should not be read as a de-
scription of objects as merely socially constructed—where the ambition to
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more securely fix them in place would be the pursuit of a better description.
To the contrary, what matters here is that the relations that this instabil-
ity indexes are visceral and material and changing all the time. Ultimately,
thisis evidenced by the fact that the reality of the relations that allocate ob-
jects their place in the line-up will ultimately trump any attempt at restrain-
ing them within grids of objective representation. However much you say
flights do not count in accounting terms, their place in the array cannot be
erased, even if their location changes, relationally, all the time.

Although the extended chains of relations that carbon footprinting de-
scribes resonate with Morton’s description of climate change as a hyper-
object, I have suggested instead that the energetic relations that lie at the
heart of climate change, which people have attempted to index and surface
through carbon footprinting, do not so much demand that people spend
their time engaging with massive distributed objects but rather require that
they reimagine their relationship with everyday objects. The climate is a
kind of alterity, a presence, like the ayllu described in Earth Beings, that can-
notbe contained or necessarily even spoken but that nonetheless has come
to demand to be taken into account and in doing so changes the things
that become confronted by it. In this chapter we have seen a confrontation
between climate and commodities and have looked at how this forces a re-
imagination and defetishization of the object at the same time as allowing
the commodity form to continue. Climate change here asks that people
hold in view both the singularity of the object and its potential to unravel
into extended chains of relations at the same time.

This holding in tension of two different views of the same thing is some-
thing that coursed through the experience of tackling climate change
among people I worked with in Manchester. Often expressed to me as a
kind of cognitive dissonance, a hint of the madness leading to situations
where contradictory promises of economic growth and ecological sustain-
ability could be uttered in the same breath, this requirement to inhabit a
world seen twice was something I too learned to experience. This begins
to point us to the profound implications of climate change not only for
governing but also for anthropology. I will return in the conclusion to the
implications of this experience of dissonance for the kind of anthropology
I'think is necessary to engage with climate change. For now, I want to move
on to elaborate a final dimension of the idea of climate change, turning my
attention from footprinting relations in the present to the crafting of clima-
tological descriptions of the future.

FOOTPRINTS, OBJECTS, AND RELATIONS - 121



WHEN GLOBAL CLIMATE MEETS
LOCAL NATURE(S)

One of the tensions that repeatedly reappeared throughout the work to
tackle climate change in Manchester was how climate change was posi-
tioned in relation to other conceptualizations of nature already at play in
the city. Climate change politics entered into a city in which there were al-
ready multiple natures. Indeed the City of Manchester’s mascot was itself
a symbol of nature: the Manchester Bee.

The bee has long been the symbol of the city of Manchester. Walk into
the town hall building and you are met, on the floor of the entrance hall,
by a bee rendered in mosaic form. Wander around the city center and you
find bollards and trash cans with the bee symbol embossed onto them and
highlighted in gold paint. Manchester, the city of workers, the hive of in-
dustrial production, of modernity and technical mastery, has taken the bee
to heart as an icon for the city and a representation of its industrial past.!

However, in relation to recent ecological transformations, the signifi-
cance of the bee in the city has been transformed. On the front cover of the
2014 Manchester: A Certain Future Annual Report (Manchester: A Certain
Future Steering Group 2014) is a full-page photo of a beekeeper. Dressed
all in white, a mask over her face, she stands high on the roof of the city
art gallery, with landmark buildings in the distance and two beehives in
the foreground, nestled between grills and air-conditioning vents. These



hives on the roof of the art gallery —a few of the many bee hives that have
been put on the roofs of public buildings in the city —were established in
part as a response to climate change, both as a way of supporting a form
of life that was seen to be under threat due to human impacts on the en-
vironment, and as a way of indexing the accumulated histories of climate
change in the fortunes of these bees in the present. For these creatures
promise a small resistance to the fragile future that the city’s residents
face. The bee’s industriousness no longer operates as just a mimetic sym-
bol of the city as center of global manufacture but has become recast as
a symbol of the environmental effects of the industriousness of the city
itself. Bees figure here not just as workers, nor as symbols of a pristine na-
ture, but as complex ecosystems, as pollinators, as sufferers of disease and
collapse, and thus as sentinels of environmental change.

The relationship between climate change and an uncertain and multi-
ple nature was also present in the partitioning of responsibility for climate
change along lines of mitigation and adaptation. So far most of the discus-
sions | have described focused on how to engineer responses to climate
change by changing local activities and attending to the role that the city
could play in that. This was what was known as climate change “mitiga-
tion,” and it dominated the strategies and reports we have talked about so
far. But there was another parallel conversation that acknowledged that
this aim might not succeed, and this came under the heading of “adap-
tation.” In urban sustainability literature, mitigation and adaptation are
established terms that divide up the field of climate action into attempts
to engineer the climate by reducing emissions of greenhouse gases (miti-
gation) and attempts to tackle how people and places will have to change
in the face of an inevitably changing climate (adaptation). In fact, the very
first meeting | attended about climate change, when I was scoping out the
parameters of my research, was a workshop at the University of Manches-
ter, peopled almost entirely by male academic researchers, where the main
topic of conversation was how to demarcate mitigation and adaptation
as different parts of the climate problem. It was clear from this workshop
that the lines between mitigation and adaptation were not entirely fixed.
Planting trees in cities, for example, could both help absorb carbon dioxide
(mitigation) and prevent surface water flooding in the city (adaptation).

However, in organizational and conceptual terms, mitigation and adap-
tation involved significantly different institutions and relationships. Miti-
gation was focused, as we have seen, on the materiality of energy and on
the interplay between fossil fuel-based energy and the thermodynamic
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properties of climate, buildings, and cities. It created a network of relation-
ships among scientists, accountants, accreditation bodies, local govern-
ment, energy companies, fossil fuel producers, transport planners, activ-
ists, and building managers. Adaptation seemed at first glance to imply a
more immediate relationship with “nature,” being more about prepared-
ness for the risk of very visceral weather events that could affect people’s
life in the city in very immediate ways. This ranged from questions of
how to deal with future urban flooding because of heavy downpours that
would exceed the capacities of drains, to the problem of how to deal with
heat waves, to bigger questions of migration and food security that were
often not fully articulated in formal documentation but emerged in con-
versations as people imagined what life might be like in a climate-changed
world. Adaptation drew together a different cluster of people than miti-
gation did—in this case planners; risk analysts; landowners; environmen-
tal stewards such as farmers, wardens, and forestry managers; and those
working in tourism. If for climate mitigation nature appeared as a global,
systemic engineering problem focused on fuel and energy transitions, for
climate change adaptation nature manifested more in local conditions and
an attention to forms of life that had the potential to act as allies in the
continuation of human ways of living.

Compared to the amount of work happening on energy and climate
change mitigation in the city, there was relatively little activity on climate
change adaptation. The city council’s environmental strategy team did
have a biodiversity officer, but his role was more focused on ensuring that
there were adequate green spaces and different kinds of nature in the city
than on preparing explicitly for adaptation to climate change. Dave had
come into the council as a countryside warden when he was just seven-
teen and for the past thirty-five years had tried to be a voice for nature
within the council. He had pushed back against the idea, for example, that
the river running through the city was “effectively just a drainage chan-
nel” or that bushes were “hiding places for burglars” or that a clean and
safe urban space was one without plants and trees. He recalled how dif-
ferent things had been in the 1970s, when these ideas that he was push-
ing back against were mainstream; he remembered it as a regressive era,
a time when “it was written into my job contract that | had to make my
boss cups of tea.” Dave recalled how his boss at the time had a mug in the
shape of a woman'’s breast. He performed for me how his boss would lean
back in his seat, mug in one hand, cigarette in another, as he peered down
at Dave superciliously. Luckily, during Dave’s time at the council, both the
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organizational culture and the priorities of the council had changed, and
in 2005 he was involved in writing the city’s first biodiversity strategy. No-
tably, though, climate change did not appear in this strategy report. In-
deed, even in current work, biodiversity was linked more to conversations
about the importance of green spaces for city populations, ways to make
nature accessible to all, and the economic value of biodiversity rather than
climate change.

One of Dave’s projects was to try to get people to start to record na-
ture again, utilizing the recording possibilities of digital technologies to do
so. He pointed out to me that “we have a better record of biodiversity in
the nineteenth century than we do for the twenty-first because of all the
amateur naturalists who used to record information.” He saw this proj-
ect as a way of getting people reconnected with the natural world. He
was passionate about how this kind of engagement with nature could im-
prove both information and people’s mental health. Moreover, his work
was increasingly being informed by work done by consultancy firms like
PricewaterhouseCoopers, which were developing techniques to work out
the economic value of ecosystem services, such as calculating how much
value bees add to the economy. As Dave put it, biodiversity was “green” to
climate change mitigation’s “gray.” But adaptation was not a significant
part of his work.

Adaptation was, however, just starting to come into conversations
about planning for the future of the city when | started doing research. In
2013 a process was initiated to “refresh” the 2009 Manchester. A Certain
Future plan. Those who ran the consultation and then wrote up the new
version included, more explicitly than in the original, a mention of climate
change adaptation. In the council meeting where the new plan was ap-
proved, Richard Sharland highlighted that “there is an increasing realiza-
tion that climate change is going to have to be about adaptation” but also
stressed that “there are still quite a lot of unknowns.”

Beyond the council, climate change adaptation was also beginning to
appear in the work of the UK regulatory body the Environment Agency and
in university research projects. According to its website, the Environment
Agency “protects and improves the environment and promotes sustain-
able development.” It was in relation to areas of economic activity most
directly impacted by the weather and climate that adaptation was being
discussed and addressed, funded in part by the Department of Environ-
ment, Food and Rural Affairs (DEFRA). In 2012 | traveled to the Lancashire
town of Preston to a meeting of the North West Climate Change Partner-
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ship where a representative from the Environment Agency presented the
draft of a report on climate change adaptation for comment by people in
the room. The PowerPoint presentation that the Environment Agency of-
ficer talked through described how, for the northwest of the United King-
dom, DefFRA had identified potential problems with “flooding for commu-
nities” and “summer heat waves” and highlighted the implications of both
of these for “tourism in particular.” While this was clearly not surprising to
the people in the room, who nodded to the presenter, the report had also
highlighted that “protected environments are more resilient to flooding
and heatwaves” and that “urban areas where there has been less invest-
ment are particularly vulnerable.” These were less intuitive findings that
seemed to surprise the participants. The presenter then pointed out that
150,000 people in the Lake District were predicted to be at risk from flood-
ing, something the chair of the meeting noted as particularly interesting.
The climate models were telling of a potentially dangerous future that peo-
ple were being asked to engage and imagine.

Three years after this meeting, in December 20715, these predictions
were to be actualized as a reality. Following three consecutive storms—
Desmond, Eva, and Frank—the Lake District experienced huge floods not
unlike those prefigured in the climate models. The storms led to the flood-
ing of fifteen thousand homes across the United Kingdom, damaged 557
bridges in the Lake District county of Cumbria, and left sixty-one thousand
people in the city of Lancaster without power for three consecutive nights.

One might think that this would have made people stand up and take
more notice of climate change, but there is an interesting problem here,
which is that it is very hard to establish that floods like this actually have
anything to do with climate change. Even though the floods seemed to ful-
fillexactly what was being predicted, establishing that they were the same
thing as climate change was a different matter altogether. Floods were a
matter of a local nature exceeding itself, with a whole range of explana-
tions as to why this might be, of which climate change was only one. As the
next chapter explores, preparing for climate change effects in the form of
occasional environmental catastrophes that by definition as climate events
exist in the future and out of place is very different from conceiving of
these events as instances of natural activity in place, where people have to
confront and deal with actually existing environmental change as it hap-
pens in particular locations.
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FOUR

An Irrelevant Apocalypse

Futures, Models, and Scenarios

Inacabinetin the Manchester Gallery of the Manchester Museum, an array
of moths is on display. On the left of the cabinet is the light peppered moth
(var. typica) and on the right the dark peppered moth (var. carbonaria),
with variations of the specimens mounted in between (figure 4.1). Flanked
by examples of premodern environmental pasts—from the bones of Der-
byshire Bison to early twentieth-century collections of bog moss—the
peppered moths have been included in the museum exhibition because of
both their connection to Manchester and their place as some of the clear-
est evidence of Darwinian natural selection, brought into view by human
influence on the environment. During the nineteenth century, field natu-
ralists in the city began to notice an increased preponderance of the dark
peppered moth. Before 1811 the species had not even been named, but by
the end of the nineteenth century, in industrial Manchester, the dark pep-
pered moth had almost completely replaced the light-colored variety. In
1896 James William Tutt suggested that the increase in the dark moths was
the result of natural selection. The precise mechanisms by which this dark-
ening had occurred—which was to be termed “industrial melanism”—



FIGURE 4.1 Biston betularia cabinet in the Manchester Museum. Source: Author.

were outlined in the mid-twentieth century by Bernard Kettlewell (1955),
who demonstrated that as soot from coal had blackened the trees in the
city, the lighter-colored moths had ceased to be camouflaged and were
now more easily seen by predatory birds; as a result, their darker cousins
experienced an evolutionary advantage. While this has become an inter-
nationally famous example of evolutionary mechanisms in action, in the
exhibition at the Manchester Museum it also served as a symbol of the re-
lationship between industry and environment in the city, mainly because
of what happened next. In 1956 the Clean Air Act was passed in the United
Kingdom, and coal-fired industry and domestic use of coal were radically
reduced. As the trees regained their original color, the white moths re-
turned. In this moment, industry and the citizens of Manchester became
framed as both the triggers for a temporal interruption in normal evolu-
tionary processes and also the cause of a more hopeful story of restoration.
As the museum curator put it when I spoke to her about the exhibition, the
story of the moths helps us explain that “we can’t change the past, but we
can change the future.” In 2016 this message became the centerpiece of
Manchester Museum’s Climate Control exhibition, the moths taking center
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stage as a symbol of past environmental change and a hopeful message that
aresponse to climate change might similarly be possible.

But for many visiting the exhibition, the story of the moths did not pro-
duce the hopeful message that we can change the future. One visitor to the
Climate Control exhibition captured this in a post on her blog in which she
reflected, “It’s telling that in boxes showing visitors’ opinions at the end of
the exhibition, the most full were ‘If I knew what to do, I would do more of
it’and ‘T don’t think my actions will make a difference.’ It is evident that a
sense of powerlessness dominates public opinion.”

In this chapter I explore why climate futures are not the same as past
industrial futures that were resolvable through technical fixes capable of
reversing bastardized trajectories of technosocial change. Focusing in par-
ticular on a climate change adaptation project that was trying to predict
and prepare for a changing climate, I look at how the temporal form of
climate change is one where planetary futures are already ordained, writ-
ten in the traces of carbon dioxide that previous generations have already
released into the atmosphere and whose effects are yet to be seen owing
to the interplay among oceans, plants, and the atmosphere. The form that
climate futures take is further characterized by the unpredictability and
danger of tipping points— catastrophic events such as the breakup of Ant-
arctic ice sheets or the sudden release of methane gas from repositories
underneath the arctic permafrost with the potential to trigger “runaway
climate change.” Taming these unpredictabilities is complicated work, and
translating this complexity into messages that resonate with already exist-
ing practices of everyday life is deeply challenging. Museum visitors are
not wrong when they say that they do not think their actions will make
a difference, for while predictions of climate futures call for action, they
also call for another kind of response—a preparedness for an uncertain
future that human beings may not be able to change, at least not intention-
ally. To demand a response to this future is to ask people to engage with
something that is deeply material but whose material absence in the present
often seems to contradict the very messages that climate models convey.
The approach I'am taking to climate change in this book, which treats it as
a form, idea, and set of significatory relationships, offers us a way to better
understand the manner in which climate change exists in the present not
as existing materialities, such as weather or floods, but as a form that ex-
ists in the future. Understanding climate change as an idea or form that is
constitutive of material relations, but also takes a shape that exceeds those
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relations, allows us to begin to understand how the future climate comes to
act on the present, and to investigate where it fails to do so and why.

Itis July 2011, a few weeks after the most recent meeting of the Manches-
ter: A Certain Future steering group, and I am sitting in a garden on the
edge of the city, reading, with the sun coming through the yellow-green
leaves of the Robinia pseudoacacia “frisia” tree, casting a pattern of light
and shadows on the pages of the book. People are at work, so the garden is
unusually quiet. A gentle breeze is moving the leaves side to side. It is emi-
nently pleasant and comfortable. It is forecast to be 23 degrees Celsius. On
the BBC weather web page, the latest reading from Woodford, the nearest
weather station, is 18 degrees at 9:00 a.m. It is 10:45 now, and the warmth is
intensifying. AsIread, Irecall a meeting I attended the previous week with
amanager of a property development firm and the discussion we had about
climate crisis in the context of a mini—heat wave that Manchester had been
experiencing. This heat wave was regarded as the state of things to come,
a brief weather event that, hard as it may seem given how pleasant many
found these blue-skied summer days, had apocalyptic overtones. How hard
it is, he had reflected, to invoke a crisis when the conditions of crisis are
manifested in comfort. The crisis of a temperate climate, where average
summer temperatures will be 23 degrees Celsius (73.4 degrees Fahrenheit),
seems like no crisis at all. Indeed, people I talked to about climate change in
Manchester often commented that it would be rather nice for the weather
in the city to be a few degrees warmer.

We live in a time, however, when statements about weather cannot be
contained as neutral commentaries on natural meteorological events. If
weather in other times and places has bespoken the power of supernatu-
ral beings (Ellis 2003), the agency of witches (Oster 2004), or the myste-
rious ways of an omniscient God (Roncoli, Ingram, and Kirshen 2002),
now weather talk also hints at the possibility of an unsanctioned human
interference in otherwise natural processes. At the same time as weather
is directly experienced—as pleasurable warmth, a dangerous wind, an un-
seasonable snowstorm—it also lingers as the possible answer to a ques-
tion often more felt than spoken: Is this “just” weather, or is this a sign
of a future yet to come, of which this particular warmth or cold is but a
forewarning??

If weather entails a political demand for preparedness, this demand has
an ambiguous relationship to the materiality through which it comes to
manifest. For unlike the moths, which indexed first the presence of indus-
trial pollution and then a societal reparation of that transgressive, pollut-

130 - CHAPTER FOUR



ing relationship with the environment, the politics of weather in times of
climate change is not contained within the material configuration of any
particular weather event that can be directly repaired. Rather, establish-
ing weather as geopolitical requires casting out-of-the-ordinary meteoro-
logical happenings forward into projections of a potential world that may
come to pass. Unlike the politics of actually existing pollution, the politics
of weather, reimagined as anthropogenic climate change, is undeniably ma-
terial, but it is sustained as politics only through an ongoing engagement
with a realm that is usually thought of as inherently immaterial: that is,
the future.

In this chapter I delve into the implications of the futurity of climate
change for the possibilities available to people to prepare themselves for
futures that are made with data about the past and the experiences of life
in the present. I do so by attending first to the way in which climate models
help to surface the future form of climate change. I then look at how these
climate futures are deployed, often unsuccessfully, to encourage new forms
of practice in the present, driven by engagement with the futures they de-
scribe. While models convey scientifically robust projections of what look
likely to be catastrophic futures, these projections frequently lose their
charge when they are put into confrontation with the already existing wild-
ness and untamability of the people, materials, and objects that are meant
to be the sites where protections against risky futures are forged.

Modeling Climate Futures

In the previous three chapters, I explored the way in which methods for
evidencing the interaction between carbon emissions and a changing cli-
mate work to frame a problem of governmentality oriented toward the local
management of global carbon dioxide concentrations in the atmosphere.
Here we have seen how climate models tell a story of a morally inflected fu-
ture that still has the chance of being altered, if not entirely avoided. How-
ever, climate change brings with it not only the hope of reparation in this
life with a view to changing the lives of future generations but also the ques-
tion of what to do about futures that might be beyond the control of regu-
latory or technical forms of climate engineering. Here the question is not,
“How will the collective conduct of the human species today manifest in
the formation of a future world?” but, rather, “How can we sense the future
s0 as to best prepare for its portended effects?”
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Although the problem is most commonly posed as “adaptation” rather
than “mitigation,” climate modeling is still key to the way in which possi-
ble responses are articulated. For example, Working Group II of the 1Pcc,
which is dedicated to the question of how to understand the impacts,
needs for adaptation, and potential vulnerabilities raised by global climate
change, proceeds from the findings of Working Group I, whose job is to
determine the scientific basis for acting. The 1pcc report Climate Change
2014—Impacts, Adaptation and Vulnerability outlines the potential effects
of global climate change on different parts of the world based on the projec-
tions of global climate models and indexes them according to their prob-
ability (1pcc 2014a). Here generic future weather-induced events such as
heat waves, droughts, floods, cyclones, and wildfires are brought into re-
lation with social dynamics through their framing as climate risks. The
1pcc tackles these risks by dividing the report into two kinds of tangible
sites. The first deals with the risks of climate change for global transforma-
tions and specific industry sectors. The second attempts to locate these
risks within particular geographical locales.

While global climate models are deployed to make probabilistic claims
about the effects that might be seen in particular regions of the world, it is
less clear how they can answer the question of how this knowledge can be
made useful to people right now, in particular places, so that they can begin
to prepare for a changing climate. Shock is often expressed in public com-
mentaries about the lack of evident preparation for climate change, particu-
larly in areas that are projected to be most affected. Newspaper reports on
climate change frequently point to low-lying regions like Florida to express
surprise that politicians and property owners have not begun to invest in
sea defenses and to protect the land from likely inundation. What causes
this? Some kind of cognitive incapacity or inability for rational action? A
politics of blindness? A death drive??

Psychological arguments abound in attempts to understand the seem-
ing mismatch between scientific models of the future and local responses to
the data.* However, casting the response to climate models in the same uni-
versal light as the models themselves, blaming the human disposition and
a generalized incapacity to process information properly, papers over the
particular operations out of which specific responses to climate models are
generated. Rather than seeing modeling as providing an ontological truth
about climate, while those who are supposed to respond to the framing of
climate by climate science are described as blinded by social or cultural
interests, I suggest that a better way of exploring seeming misunderstand-
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ings in the construction of climate futures is to reframe our description of
climate science so as to render it equivalent to other kinds of future-making
practices. This is not a matter of deconstructing the truth of the scientific
data or questioning the data’s veracity but is rather a matter of understand-
ing both climate models and the processes in which they aim to intervene
as figurations or ideas. The capacity for affinity or disunity between differ-
ent ideas derives not from the reality of one versus the reality of the other
but, as outlined in the introduction, from the formlike qualities that each
possesses, which either enable or disavow the possibility of relations be-
tween them. To use Gilles Deleuze and Félix Guattari’s (1987) analogy of
the wasp and the orchid, the figure of the wasp can be linked to the figure
of the orchid not because of a discontinuity in their individual realities as
two separate entities that in turn creates the conditions for an encounter,
but because the possibility of communication emerges from the relation
between their relative forms—the pollen-collecting shape of the wasp and
the shape of the orchid’s petals—through which both are transformed:

The orchid deterritorializes by forming an image, a tracing of a wasp;
but the wasp reterritorializes on that image. The wasp is nevertheless
deterritorialized, becoming a piece in the orchid’s reproductive appa-
ratus. But it reterritorializes the orchid by transporting its pollen. Wasp
and orchid, as heterogenous elements, form a rhizome. It could be said
that the orchid imitates the wasp, reproducing its image in a signifying
fashion (mimesis, mimicry, lure, etc.). But this is true only on the level
of the strata—a parallelism between two strata such that a plant orga-
nization on one imitates an animal organization on the other. At the
same time, something else entirely is going on: not imitation at all but
a capture of code, surplus value of code, an increase in valence, a veri-
table becoming, a becoming-wasp of the orchid and a becoming-orchid
of the wasp. (11)

To be able to appreciate their mutuality, both the wasp and the orchid have
to be treated analytically as equivalent and brought into the same frame of
analysis so that the separation between them can be explained rather than
assumed as the starting point for analysis. In Gregory Bateson’s terms, this
is a matter of attending to the question of where “a difference which makes
a difference” lies ([1972] 2000, 271-272). Difference here is not substantive
but relational. This attention to how the difference between adaptation
models and in situ responses to those models emerges relationally consti-
tutes the core focus of this chapter.
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Looking ethnographically at both climate models and the sites where
itis hoped that these models will have an effect enables us to observe what
happens when the figure of the future climate transported in climate mod-
elsis pulled out from laboratories and into locations where it is hoped that
it will bring about actions to manage future climate risks in the present.
Attending to the difference between climate futures and material manifes-
tations of climatic considerations in the present points us toward an expla-
nation for why climate models so often seem to become irrelevant when
they come into contact with other practices, devices, techniques, and

concerns.

Modeling the Future

In Manchester the question of how to draw climate projections into the
planning of local futures was being explored by a project called EcoCities.
EcoCities was set up as a strategic partnership among a number of institu-
tions in the city. It involved seven academic researchers at one of the city’s
universities, a representative from the city council, and an engineering firm
and was funded by the charitable arm of a local property development and
management company. It also drew in experts from beyond the university,
including a team of two people from a local communications agency. This
group of researchers, marketers, council officers, and businesspeople were
working together to attempt to devise a method for answering the decep-
tively simple question, What will Manchester’s future climate be like, and
what measures will we need to take to deal with the changes effectively?
Its tagline was “four degrees of preparation”—which pointed both to the
number emerging from climate models that projected a likely 4 degrees
of global warming by 2100 and to the multiple dimensions of intervention
that would be needed.

The challenge that the project was addressing was how to describe
and create projections based on the complex relationship among climate,
weather, and place. The aim was to provide an account of the way in which
predicted changes to the weather globally would impact people in Man-
chester. These impacts were to be analyzed as to their possible occurrence
at three different scales: the scale of the city, the scale of the neighborhood,
and the scale of the building. Impacts were approached as being simulta-
neously social and technical, and there was a concerted effort to use inter-
disciplinary methods that would be able to explore the coconstitution of
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potential future problems as made through an interplay among natural,
technological, and social factors. Through this method the project aimed
to develop answers to the questions of what Manchester’s climate future
might be and what should be done to prepare for that future and make the
city resilient to these different futures.

Following a similar methodology to the 1pcc reports mentioned earlier,
the project proceeded by first securing scientific understandings of climate
futures and then using these as the grounds from which to develop pol-
icy interventions. The research project was to result in policy advice that
would take the form of a “blueprint for climate adaptation.™

One of the people working for EcoCities was Louise. Louise had train-
ing in physical geography and applied meteorology and geology and had
previously gained experience working in a city council as a climate change
specialist. Her role on the EcoCities project was to work with other model-
ers to create projections of climate change that would describe the likeli-
hood of future weather patterns in Manchester in 2050.

Louise was approaching this task by linking general circulation models
(Gcms) of global climate change with observed data from local weather
stations in Manchester and the surrounding area. These models are simu-
lations of climate whose history is recounted in illuminating detail in Paul
Edwards’s (2010) book A Vast Machine. As Edwards explains, projections
of possible future versions of the global climate have been created in these
GcMs through a process of intercomparison where the models are run re-
peatedly, holding particular conditions stable in order to observe the ef-
fects of particular variables on future projections (349). In the case of the
EcoCities project, Louise and her colleagues were working with projec-
tions produced by the Hadley Centre, part of the UK Meteorological Of-
fice. Projections of likely future weather in Manchester were generated by
imposing parameters on the models in relation to three different “emis-
sions scenarios.” These scenarios, also termed “stories,” were a way of nar-
rating different configurations of economic, environmental, and social con-
ditions that would lead to different levels of carbon emissions. In a report
produced by the EcoCities team, the parameters used by the Hadley Cen-
tre models were described as follows:

« Low (B1)—this scenario envisions a more integrated and ecologi-
cally friendly world with a high uptake of low carbon technologies.

+ Med (a1B)—within this scenario, strong economic growth and con-
vergent societies and economies are accompanied by a balanced ap-
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proach to energy generation featuring fossil fuels and renewable en-
ergy technologies.

. High (a1r1)—within this scenario economic growth is strong, and
societies and economies are increasingly integrated, yet the emphasis
is on fossil fuel energy sources. (Cavan 2010, 5)

As the granularity of climate models has improved and more data have
been incorporated into the models, they have become more amenable for
describing climate effects in local settings. The more global and inclusive
of new environmental data the models have become, the more local and
specific the projections that these models are capable of producing have be-
come. At the time I was doing research with the team, Louise was working
with a new data set thathad been released by the UK Climate Impacts Pro-
gramme at the Hadley Centre, which had provided for the first time projec-
tions of climate change represented on a grid of squares, each twenty-five
kilometers by twenty-five kilometers. Until 2009 the climate models used
to predict projected temperature changes had worked with grid squares
that illustrated projected climate changes at a granularity of one hundred
kilometers. However, the members of the EcoCities team recognized that
planners do not devise the kinds of infrastructural changes needed to deal
with climate change in blocks of a hundred square kilometers. If such a
grid square was laid over a map of Manchester, it would stretch from the
Irish Sea in the West to the Pennine Hills to the east of the city (map 4.1).
It would be unable to deal with the variegated heat-island effect of a con-
urbation like Manchester, let alone the variations in temperature between
the atmospheric level, at which temperature changes were being predicted,
and the ground level, where they would be experienced.

In order to link the ccm with local weather observations and projec-
tions, Louise was using a tool called the “weather generator,” also provided
by the Hadley Centre. This tool enabled modelers to create simulations of
weather at the level of five-kilometer by five-kilometer grid squares. It did so
by combining models of past simulations of weather in the city over a par-
ticular time series (1961-1990), data on local observations of weather, and
projections of future weather. The problem with the weather generator was
that it potentially created huge amounts of data, as Louise explained: “For
each five-kilometer by five-kilometer grid square and for each emissions
scenario, 100 simulations of 30 years of a number of daily weather variables
are produced.” Rather than producing this level of detail for the whole of
the city, which would have been too costly in terms of both time and money,
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MAP 4.1 Image of a hundred-kilometer-square tile superimposed on a map of the northwest

of the United Kingdom.

the researchers decided to work with weather “zones.” They derived these
“statistically,” based on the similarity of weather patterns in each of the ar-
eas, and ended up with three zones: the Mersey river basin, the low edges of
the Pennine Hills (Pennine Fringe), and the higher reaches of the hills sur-
rounding the city (Pennine uplands). A final consideration that was taken
into account was the probability of different kinds of weather under each
emissions scenario. The researchers responded to this by mapping projec-
tions of future weather under three different percentiles of probability—
tenth percentile, fiftieth percentile, and ninetieth percentile.

These operations resulted in a narrative about the city that went some-
thing like this: in the past (i.e., between 1969 and 1990), the warmest day in
summer in the Mersey Basin was on average 27-28 degrees Celsius. What
will happen to these temperatures if global greenhouse gas emissions end
up being high between now and 2050, owing to strong economic growth,
societies and economies that are increasingly integrated, and a failure to
transition to low-carbon forms of energy? According to the models, there
is a low likelihood (i.e., tenth percentile) that the top temperature in sum-
mer in the Mersey valley will be 28-30 degrees Celsius (i.e., an increase of
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FIGURE 4.2 Estimates of the probability of increases in maximum summer temperatures

under different scenarios. Source: Cavan (2010).

just 1.5 degrees). There is also a similarly low likelihood (ninetieth percen-
tile) that the top temperature will be 33-34 degrees Celsius (an increase of
6 degrees). The most likely scenario (fiftieth percentile) is that the maxi-
mum summer temperature by 2050 in the Mersey valley will be around
3.1 degrees higher than it currently is (figure 4.2). In the report this was
summarized as follows: the model “indicates that under the high emissions
scenario by the 2050s, the central estimate of change in the warmest day in
summer across Greater Manchester is 3.1-3.4°C; it is very unlikely to be less
than 1.5-1.6°C and is very unlikely to be more than 6°C” (Cavan 2010, 15).
The same kind of analysis was also conducted for rainfall, average tem-
peratures, and wind conditions, with similar conclusions outlined for each.

Scenario Building
As Paul Edwards (1999) and Naomi Oreskes, Kristin Shrader-Frechette,
and Kenneth Belitz (1994) have pointed out for climate models more gen-

erally, such models need to be understood as simulations and not descrip-
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tions or even predictions of future weather conditions. By linking climate
models with observed data, climate modelers produce not absolute and de-
finitive descriptions of the future but models that can reasonably be trusted
according to the scientific community. For this reason, Oreskes, Shrader-
Frechette, and Belitz argue that models should not be understood as de-
scriptions that can be verified or indeed even validated. The notion of veri-
fication, in particular, implies a truth against which they can be measured.
This is particularly problematic when dealing with projections that are
oriented toward a future that has not happened. In making this assertion,
Oreskes and colleagues aim not to critique the power of climate models to
describe future scenarios but rather to state the need to ensure precision
in understanding exactly what orientation toward the future such models
are actually proposing. To this end, they suggest that instead of the lan-
guage of verification, climate modelers should use the term confirmation.
Observed data confirm the simulations of climate models and thus generate
the grounds on which those models can be trusted as simulations. When
it comes to understanding the proper role of models in forecasting climate
change, Edwards also argues, we need to see them “not as absolute truth
claims or predictions, but as heuristically valuable simulations or projec-
tions” (1999, 447).

What Edwards and Oreskes and colleagues are arguing here is that trust
in the numbers (Porter 1995) of climate modeling emerges from a scientific
practice that understands that models are confirmatory devices and not
truths in themselves. They suggest that trust emerges from an acknowl-
edgment of the processes by which this confirmation is produced. This
allows climate scientists to proceed as if the models were representations
of the truth while simultaneously recognizing the provisionality of their
descriptive claims.®

Thinkinglike a climate, however, pushes this one step further. For what
if climate scientists were not only proceeding as if models were represen-
tations of the truth but also experiencing climate models as having a di-
rect indexical relation to climate itself? To understand this would surely
require that we go beyond Edwards’s and Oreskes and colleagues’ stance,
which still depends on a separation between the ontological reality of cli-
mate change on the one hand and the representational work of climate sci-
ence on the other. What would be needed instead would be an approach
that could understand climate models not only as objects of trust but also
as the grounds for belief. To move from trust to belief is to move from the
question of how material processes are turned into inscriptions and then
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scientific facts (Latour 1987) to the question of how models are capable of
affecting people and how climate change as a form conveyed by climate
models is able to become a part of human experience. To address how cli-
mate models become part of the experience of believing in something, I
turn from the study of the construction of scientific knowledge to work
that has addressed the place of technological mediation in the anthropol-
ogy of experience.

To think about climate models as a technology of mediation, I have
found it useful to draw on the work of Birgit Meyer (2010). Although she is
working in a very different setting (Pentecostalism in Ghana), her problem
is in many respects the same as mine. Her work explores how it is that dur-
ing religious ceremonies people manage to erase the mediating quality of
technology and instead experience, through music, television, and video, a
direct engagement with God. Meyer argues that to understand immedia-
tion our question should be not why people fail to recognize the mediated
quality of their engagement with God but, rather, what are the social condi-
tions under which mediation comes to appears as problematic? In reversing
the assumption that technology mediates more than other forms of interac-
tion, Meyer displaces the attribution of mediation from an inherent quality
of the technology itself to a function of the social relations through which
that technology is experienced. Whether something is understood to be
mediated is no longer a question of whether it has been conveyed through
media. Rather, the recognition that media play a partin people’s experience
of the world is retold in Meyer’s work as an effect that is socially produced.

This approach is helpful for thinking about our climate models and the
way in which the “reality” of the model is experienced differently by differ-
ent people. Rather than seeing proximity to or distance from “the climate”
as determined by the absence or presence of technologies of mediation
(models, numbers, traces, monitoring devices, or direct experience with
the weather), Meyer encourages us to consider more deeply the question
raised by Edwards of how it is that models come to be experienced as “heu-
ristically valuable simulations” (Edwards 1999, 447). Meyer helps us to ask
the crucial question here—how does the capacity to “see” climate in the
models contribute to the means by which they are treated as heuristically
valuable, and how does this help us understand how such models can seem
more valuable for some people than for others?

The question of how to move from the tangible conjuring of a climate
future through modeling to the work of conveying this reality to others
was core to the EcoCities project. This brings us to the second part of this
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chapter, which looks at how EcoCities researchers worked to bring future
climate to bear on actual social situations so as to make them useful and
actionable for policy makers.

Modeling Place

If Louise and her colleagues had solved one problem of scale as it man-
ifested within the structure of climate modeling, a challenge remained
about how these projections oflocal climates that were realized by climate
scientists might be carried over and made relevant to the experiences and
challenges of the people charged with the responsibility for managing and
governinglife in the city. To think this through, another aspect of the proj-
ect was set up that aimed to close the gap, so to speak, between extreme
weather and its social and policy implications. This was articulated as an
attempt to map empirically, on the basis of past evidence, the likelihood
of climate impacts. The researchers on this part of the project were ad-
dressing the question of how to link projections of potential weather con-
ditions to their potential impacts by creating a database that would link
data on past weather in the city to reports about weather events that had
appeared in local media over the past sixty years. The purpose of creating
this database was to see whether there had been any historical correlation
between extreme weather and particular impacts on everyday life. If there
was, then the potential would be there for future projections not only of
climate change but also of climate impacts.

I'met John, a midcareer academic and a member of the Manchester: A
Certain Future steering group, and Alan, who was semiretired, in Alan’s
cluttered office, which was piled high with books and papers and located
at the end of a corridor. Here we had along discussion about the database,
its aims, its challenges, and its content. John and Alan explained that to
create the database they had started with a trawl through the archives of
local papers. This had not been easy, as the microfiche archive of the main
local newspaper was housed in a building that was currently being reno-
vated, making it hard to access. They had wanted to look through this ar-
chive to seek out news reports where weather was reported that was dis-
ruptive enough to have made the news. They were aware that this would
give only a partial description, in both meanings of partial—limited and
biased. However, for pragmatic reasons, this ended up being an exercise in
working with whatever material was available. This was tolerated as long
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as the compilation of the database was understood to be both an ongoing
process and an exercise in developing new methods to unravel forms of
knowledge that had not been possible prior to the appearance of climate
models and their projections. Just as policy makers in chapter 2 were
charged with the task of conducting what we might call a “retro-analysis”
on the city’s building stock, these researchers were also retro-analyzing
stories of the city to elicit their meteorological significance and thus their
capacity to shed light on the future.

In trawling through newspaper articles, Alan and John had looked for
any news stories that related to weather and its effects in the city. This in-
cluded things like reports on houses or streets that had flooded, the airport
runway being closed owing to snow or ice, traffic jams, false fire alarms
triggered by storms, drownings caused by swimming in rivers during heat
waves, and the cancellation of a soccer match at Old Trafford Stadium.

The next stage was to try to characterize each event in terms of the
weather. This field was populated with descriptions like a lightning strike,
25 millimeters of rain, a snowstorm, and “ice formed on overhead power
cables.”” The next task was then to assess the severity of the impact on
a scale of 1-5. John and Alan explained that assessing the severity some-
times required further investigation so that they could find out details that
were notincluded in the report. Thus, an entry for the winter of 20082009
pointed to a 25% increase in admissions to emergency departments (im-
pact), caused by the coldest winter in thirty years (description of event),
with a severity of 3, with a note “need to check papers, health and climate
records.” They also called on the expertise of others whom they knew and
sought out—meteorologists, firefighters, and council officers—to help
them assess the severity of past events and to think about whether there
were aspects of the weather and its effects that they had not considered.

Following this, further details were filled in. This included informa-
tion on the kind of weather event that had occurred, using meteorological
data gathered from a weather station near the airport in the south of the
city and interpreted by a climate scientist at the university and an amateur
weather forecaster. With this information they populated a field on “pre-
vailing conditions” with descriptions such as “persistent high pressure with

» «

awell-established cold air mass,” “small but deepening low tracks NE across
Ireland then Scotland with tight isobars around the centre giving the un-
usually strong winds,” and “culmination of successive heavy rainfall events
across the Nw. Slow-moving fronts straddling the region then a low moves

along the front giving many hours persistent heavy rain.”
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TABLE 4.1 Extract from Greater Manchester Local Climate Impacts Profile (MLcL1P) Database

DATE 19th July 2006.
CONFIRMED Yes.
SOURCE ¢ Manchester Evening News and Tameside Enquirer

TYPE OF EVENT

Heat

LOCATION

Greater Manchester

DESCRIPTION OF EVENT

34 °Cat Airport

Estimated 140 deaths across the nw region, moorland fires above

IMPACT
Stalybridge. Train delays due to tracks buckling. Tarmac on roads
i melting, thus needing gritting.

SEVERITY fa

WEATHER DATA

Peak of the “2006 heatwave.” Max temps across the Greater

i Manchester area in range 31-32C. (Goodman)

COMMENTS ON THE

PREVAILING WEATHER

i Classic heat build up after initial injection of fresh, clear air

post—cold front. High builds into UK then eventually edges away to

PATTERN i Eallowing hot, continental se’ly flow to bring peak heat on the 19th.

Source: GMLCLIP Database, compiled by Nigel Lawson and Jeremy Carter, University

of Manchester.

With the addition of a number of other fields of information, the end
point was the creation of entries that brought together strikingly different
types of descriptions and information into a single chart. A sample entry
is provided in table 4.1.

This redescription of weather in the city is strikingly reminiscent of the
eighteenth-century weather almanac described by Jan Golinski (2007)
in his enchanting study of the historical relations that the English forged
with weather during the Enlightenment. Golinski describes the weather
diary of an unknown Worcestershire man, written in 1703, which Golinski
finds notable for the way in which it combines descriptive observations of
weather events and reflections on their effect on the author’s bodily experi-
ence, both woven together through philosophical reflection on “the cosmic
system as a whole” (25).

For Golinski, this weather almanac is a fascinating example of proto-
Enlightenment knowledge. Whereas weather diaries before the eighteenth
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century had largely been simple descriptions of weather, this particular ex-
ample pointed to the birth of the idea that weather might be a means of de-
ciphering broader physical earth dynamics. Golinski provides an example
of this in the following excerpt from the diary: “We cannot penetrate into
ye oeconomy & mysterious inward fabric of this huge machine, we only see
ye outside and superficial Plan of it, not ye wonders within. ... We are ever
staring up above over our heades for alterations of weather &tc when as ye
thing we seek, ye matter we are in quest [of] lies under our feet & our igno-
rance makes us stumble over it without perceiving so plain and palpable a
correction of our stupidity & item to ye Truth” (24).

In the detail of this weather diary, Golinski uncovers a story about the
way in which descriptions can hint at nascent processes of social and epis-
temological change. Golinski argues that in the eighteenth-century di-
ary we see the emergence of forms of Enlightenment thinking that saw, in
small observations, the potential for the description of systemic physical
processes.® To put it in Meyer’s terms, what had previously been a compi-
lation of weather observations into written form—a distancing of the ob-
server and the observed through the practice of mediation—now began to
be a means of gaining immediate access to “the Truth” of something bigger
and more powerful than weather. The medium of inscription was made to
vanish as it was put into the service of producing an affective engagement
with a new and bigger truth about the world than that which could be ex-
perienced by “staring up above over our heads.”

If the entry in the Worcestershire weather diary provided a window for
the historian Golinski into proto-Enlightenment knowledge, we might also
ask whether the rehybridization of weather knowledge oriented to distant
climate futures that we find in the impacts database might also point to a
similar transformation in knowing climate. Could this strange combina-
tion of data and description signal a similar hinge point where the question
of how to create knowledge of the future might be being reworked by the
conditions of possibility established by the textual mediation of both the
geophysical and social aspects of the climate system understood as not a
natural object but a hybrid human/natural ecosystem?

Recall that the aim of this exercise in mapping weather and its impacts
was to bring the modeled projections being produced by Louise and her
colleagues into a sociological framework that would allow for translation
between global climate models and the everyday experiences and concerns
of people living and working in the city. Having listed all of the weather
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TABLE 4.2 Extract from Greater Manchester Local Climate Impacts Profile (GMLcLIP) Database

of extreme weather events between 1930 and 2008

Event/time period 1930-1960 1961-1990 1971—-2000 2001—2008 1930—2008
FLOOD 18 44 44 52 158

STORM 12 25 26 22 85

coLD 7 20 25 n 63

HEAT 3 4 8 7 22

FOG 3 8 13 4 28

SMOG 1 o 3 2 6

DROUGHT o 2 3 3 8

AIR QUALITY o o 6 1 7

Source: GMLCLIP Database, compiled by Nigel Lawson and Jeremy Carter, University

of Manchester.

events that could be found in local newspapers and their additional details,
this information was collated into a tabular form that categorized events
according to type and counted them up during different time periods that
corresponded to the time periods being used by the modelers (see table 4.2).

The next move was to try to understand the impact of these different
kinds of weather on the city. For this, a final operation was conducted on
the information collated whereby the occurrence of the event was evalu-
ated against its severity to achieve a final measure of impact: “To best assess
the relative impact (the consequences) of each type of event, the quantity
(the number) of events in each category is multiplied by the severity of the
events and then averaged” (Lawson and Carter 2009, 13).

The result of this analysis was a description of the weathered city that
described precipitation-caused flooding as the main cause of damage to
buildings and infrastructure in the city, with knock-on disruptive effects,
and heat and wind as the most dangerous for individual human health.

While rainfall and temperature had been two of the propensities pro-
jected by the climate models used by Louise, the appearance of wind as
the manifestation of an interplay between climate and city in the impacts
database came as something of a surprise and a challenge to the project.
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Wind was seen as difficult to model, and it was commented that wind cur-
rently fell outside the framings of the future that the models were capable
of producing.

These observations of current and past weather and their effects on the
city were cast forward into a hybrid future imaginary of the city that com-
bined these understandings of impact with the climate models to produce
the following future:

Winter and summer temperatures will increase. Winters will be wet-
ter whereas summers will be drier. Storm events will become more fre-
quent and more severe. Growing seasons will be longer and the need
for green space will become more prevalent, with requirements for the
maintenance of this green space also increasing. Whilst riverine flood-
ingin Greater Manchester has largely been contained by levees and tem-
porary flood storage basins in recent years, flood risk will increase as
winters become wetter. The increase in storm events is already being
felt by more frequent and more severe instances of pluvial flooding, and
climate change scenarios suggest that this trend is likely to continue.
More frequent and severe winds will affect the arboreal and the built en-
vironment. Heat will compromise human comfort and will potentially
affect health and well-being although in some cases increasing tempera-
tures will bring opportunities such as for outdoor recreation and tour-
ism. (Lawson and Carter 2009, 42)

Here the database went beyond the descriptive form of the weather alma-
nac, turning description into a premonition. Adapting to the climate was
not so much about describing and framing weather but was rather oriented
to the ends of storying into being a future out of patterns and their intensi-
ties. The database thus seemed to operate like a kind of divinatory device,
except that what it channeled was not divine forces but rather a mechan-
ics of causality crafted into a plausible description of a future that could be
acted on. In both the initial localized climate modeling and the labor of
carefully constructing the climate impacts database, the immediacy of a
future climate was established. That this future climate was probabilistic,
statistical, and multiple did not matter. What mattered, as with Meyer’s
Pentecostal worshippers, was that the models were understood to be coter-
minous with the future climate they were mediating. Here, like the televi-
sions and videos of worshippers, which “were” the divine, climate models
were climate. Climate models were the forms through which climate was
sensed, through which it was read, through which it was experienced. That

146 - CHAPTER FOUR



they were successful in being so was an achievement of the social work of
the modelers who were able to hold climate in view and was not a quality
inherent to the models themselves. For as we will see in the next section,
not everyone would experience the models in the same way.

Buildings and Their Futures

One of the audiences to whom this climate adaptation work was oriented
was managers of commercial buildings in the city. Buildings were seen
as temporally important as it was deemed likely that they would still be
around in 20350, the date toward which the projections were oriented, and
would have to be addressed in relation to the kind of projected future cli-
mates that the EcoCities adaptation project had managed to conjure. More
pragmatically, the project was funded in part by the charitable arm of a
commercial property management company that was interested in the im-
plications a changing climate might have for their building stock. The col-
laboration between the building company and the university meant the
project itself was located within the architecture school of the university,
involving academics with an interest in the built environment of cities.
Moreover, as we have already seen, buildings had already become a power-
ful vehicle for climate change mitigation in the city, materializing clima-
tological concerns in ways that had brought people from different back-
grounds and professions into relation with one another. In imagining how
the city might adapt to climate change, buildings once again permeated
discussions and became an important localizing device for exploring the
impacts of climate change in this particular project.

As part of my time spent with the EcoCities project, I became involved
in helping design and conduct several interviews with building managers
and tenants of commercial office blocks in the city.” The interviews were
part of the project that aimed to bring the carefully crafted projections of
climate change and its impacts to those who were thinking most intimately
about the material challenges posed by the city and its buildings. The inter-
views were to provide a bona fide social side to the sociotechnical analysis
that the project aimed to generate. The idea was to test out the models with
people on the ground to see what they thought about these potential future
weather scenarios and how they might impact on them. The hope was that
this would ensure that any policy solutions suggested by the project would
not be restricted to technical interventions but would be solutions that ac-

AN IRRELEVANT APOCALYPSE - 147



knowledged the importance of the social to the successful adaptation of
buildings and neighborhoods to climate change.

Interviews were arranged with a range of people working in the prop-
erty development company’s buildings. Interviewees included customer
service agents, tenants in the buildings, and also customer service repre-
sentatives. I also accompanied the other researchers on the project to a
corporate “green breakfast forum” in one of the buildings, where we heard
about the ecological measures people were putting in place in their busi-
nesses. Here one of the members of the EcoCities project presented the sci-
entific findings of the EcoCities modeling research and outlined the aims
of the building research.

Two buildings in particular ended up being the core focus of this part of
the research. The first was an office block built in the 1960s, one of the first
high-rise buildings in the city center. This building had been renovated
in the late 1990s and was subject to ongoing modernization as old tenants
moved out and new tenants moved in. The entrance to the building was
modernistin design, the floor laid with glossy white marble tiles, and a sleek
white reception desk welcoming visitors, with a single wooden sculpture on
the corner. Near the reception desk were low-slung sofas in the style of Lud-
wig Mies van der Rohe and large windows looking out onto a pavement-
and-grass wraparound garden, partially covered by a metal awning.

The second was a historic building constructed in 1912, located on a
main road into the city center. Built in an Edwardian baroque style, the
building evoked feelings of intimacy and attachment among those we
spoke to, with the customer service managers telling us that people who
came to the building tended to “grow into the building” as their businesses
expanded and really came to see it over time as “my building,” evidenced
by high retention of tenants. The entrance to this building was heavy and
opulent. Revolving metal-and-glass doors turned visitors out at the bot-
tom of a polished stone staircase at the top of which was a curved, leather-
clad reception desk flanked by bronze pillars that held up a domed ceiling
rimmed with an ornate cornice.

Each of these buildings contained several businesses across the differ-
ent floors. Some businesses were located on more than one floor of the
building, while on other floors several businesses shared the same, often
open-plan space. This came into play as an issue in discussions about how
weather affected the buildings. Maintaining the building as an environ-
ment that made business possible involved ongoing negotiations about the
relationship among environment, bodies, and dress.
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When it was put to the building managers and customer service repre-
sentatives we interviewed that by 2020 there may be hotter summer days,
most interviewees did not see this as much of a problem. Hot weather was
rarely a problem in either of the buildings since air-conditioning units had
been installed in most of the offices, although there were occasional com-
plaints from people who could not hear the air-conditioning and so did
not believe it was working. Much more common were complaints about
the cold. The customer service managers of the Edwardian building had a
store of heaters that they used in the winter to heat areas where people com-
plained that they were cold. The building itself, it turned out, was a space
of many climates. We were told how, until recently, bitterly cold wind used
to sweep through the revolving doors of the older building, freezing the
receptionist, who resorted to wearing fleeces, which was a notable trans-
gression of acceptable corporate dress. Upstairs, meanwhile, those sitting
by drafty windows, particularly on the western side of the building, which
caught the prevailing wind, had to deal with blasts of cold air through old
window frames, while those near the radiators sat sweltering in business
suits.

The many climates were not just an effect of the different locations in
the building where people sat but were also produced by the way in which
the building was used. One of the interviewees described the complexity
of trying to keep a constant temperature for a building in use:

It just keeps breaking up because the people will always turn the radia-
tor on, like, I say, they’ll come in first thing in the morning, and if they’re
not on yet, they’ll put the radiators on, but then if you get twenty people
in the room, within an hour they give off heat a bit, so then you have to
stick the air-con on because the radiators are now too hot, or we won’t
know they’ve switched them on, so you switch the air-con on to try and
bring it back down again. Someone’s sat underneath the air-con, and
they’ll continually, all day, switch it on and off, so you just get just spikes
in temperature, either high or low, it just becomes very hard to handle
ifit’s either. ... Cold days are actually easier, I think, butif it’s a very hot
day but reasonably cool in the morning, let’s say, you just end up with a
nightmare.

Far from being something existing in a projected future, climate was
already a daily matter of concern for people working in these office build-
ings. The struggle over climate, however, was caused not only by weather
(although cold weather and wind were contributors to the issues) but also
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by other issues that combined to create a proliferation of unpredictable,
unstable, and empirically suspect climates within the buildings. These cli-
mates were produced by weather, by the building “fabric,” by building de-
sign (both intentional and unintentional), and by their effects on social
imaginaries of proper workplaces and appropriate conduct. An attention
to climate futures thus brought into view commercial buildings as already
existing complex and shifting climate geographies. There were hot sides of
the building and cold sides, business units that had been refurbished and
therefore had air-conditioning and those that had not. There were warm
spots near elevator shafts and cold spots near windows. There were peo-
ple who liked the cool and others who liked the hot. Some people located
themselves under the cold blast of an air-conditioning unit, while others
put filing cabinets directly under the vent as no one would sit there because
it was too cold. In one office pieces of cardboard had been taped to the air-
conditioning vent to try to redirect the flow of air. Building managers fre-
quently went to offices with thermometers to show people the temperature
to prove that either the heating or cooling was working. Yet even with hard
evidence of a uniform and constant temperature, it seemed women were
perennially colder than their male colleagues. In one of the offices we vis-
ited, every desk seemed to have both a heater by it and a fan on top, visually
demonstrating the hyperlocalization of climate control."

If projected increases in summer temperature did not overly concern
people working in the building given the variety of climates they were al-
ready confronting, flooding was seen as potentially more of an issue. How-
ever, this was less of a problem for the tenants of the building than for the
managers, who had to deal with the relationship between the functioning
of the building under normal conditions and out-of-the-ordinary events
that made offices uninhabitable. The tower block had shades over the
entrance, which had already been put in to shelter the passage between
the building and the nearby bus stop, and there was little sense that more
needed to be done than this. In contrast, in the Edwardian building, the
old drainage system had failed during heavy rainfall a few years previously,
causing some of the offices to flood. This had prompted a whole set of dis-
cussions about how best to plan for these kinds of events, a process that had
less to do with climate change than an attempt that was already underway
to shift to a new way of thinking about buildings themselves as operational
systems whose needs could be planned and managed according to what
was called PPM, or planned preventative maintenance.
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Prompted by our questions about climate change, conversations with
building managers frequently turned to the issue of PPM, which was de-
scribed to us as the future of building management. Corporate building
managers in the two buildings we looked at were aware of the inefficiency
of past approaches to maintenance where repairs were done as and when
problems were noticed. In contrast, PPM was a method of thinking about
the future of buildings so as to anticipate the kinds of costs that were likely
to accrue and to put them into short-, medium-, and long-term plans for
intervention. Short-term maintenance would involve things like ensuring
stocks of light bulbs were available, medium-term maintenance might en-
tail regular painting of the building, and long-term maintenance included
things like ensuring the steel structure of the building was treated so as to
prevent corrosion over time. It was in relation to PPM that the projections
of future climate were most overtly discussed. One of the building manag-
ers, for example, showed us how they had installed LED bulbs throughout
the building and were using sensor technologies so that lights now came
on automatically when people entered the room.

Evenin relation to discussions about the implications of climate change
for the future management of buildings, talk of climate was translated back
into talk about energy. During the time I was involved in the interviews
with the building managers, I was told an apocryphal story about the at-
titude toward climate change in the United States that captured the power
of the alignment between climate change and energy. A sustainability man-
ager had gone to aboard meeting and had begun a presentation on the need
for the company to recognize the importance of reducing carbon emis-
sions. Before he was finished, he was kicked out of the meeting and was told
that environmentalism was of no relevance to the company. A few weeks
later, a colleague of his went back with the same presentation. The only
thing they had done was change the word carbon to the word energy. Now
the board members were interested. They listened to the business case, and
the project proposal was passed.

Within business settings like those that the building managers were
workingin, climate change and energy were seen to be so deeply connected
that the segue from discussions of flooding to conversations about energy-
saving light bulbs was almost seamless. When the question of how to adapt
to climate change was not being normalized through reference to the local
and everyday practices of engaging much more locally diverse environmen-
tal conditions than those depicted in the models, it was translated into the
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more familiar practice of climate change mitigation pursued by installing
energy-saving technologies.

In spite of the increasing granularity of local climate models and the
scientists” affective understanding of the scale and severity of the changes
that their models were showing them, the message that people could be
facing the end of the world as we know it seemed to be rendered systemati-
cally irrelevant in these interviews with building managers as climate was
localized and translated into temperature, weather, and light bulbs. Lo-
calizing climate change through models that worked with scenarios pro-
duced an array of concrete numbers about environmental conditions that
created for climate scientists a means of experientially understanding cli-
mate change. However, this very facticity, which rested on closing the gap
between traces and models on the one hand and the future climate on the
other, created the possibility for new trajectories of association between
distinct forms that were made up of very different materialities and media-
tions but were often described in the same terms. Temperature, for exam-
ple, as a probability of a change in the average of a climate model projected
into the future under varying scenarios, was rendered equivalent to tem-
perature variations in a single building. Thus, when the concrete numbers
of climate modeling were made equivalent to numbers circulating in local
conditions, they lost their efficacy, becoming no longer signals of a chang-
ing world but rather comparators that were well within the range of varia-
tion experienced within not just a single city but often a single building, or
a single room, on a single day.

Far from highlighting the urgency of a need to be prepared, then, the
ability of climate scientists to identify weather realities in local, numerical
projections of climate change had the unintended effect of neutralizing cli-
mate by generating an unhelpful equivalence between local contemporary
“climates” in buildings and future global climate change as if they were the
same thing. The promise of an analogy, between climate as depicted in
models and climate as experienced in place, was that it would help people to
connect to global processes by seeing how they relate to local experiences.
But the danger of such an analogical comparison in this case was that the
local form of climate in place was projected back into climate writ large.
Here the problem was not that people were skeptical about climate models
but rather that those who engaged with the models were too successful in
erasing their place as mediators. The reality of the climate model was thus
rendered the same as the reality of temperature in a building, and thus the
pragmatic solutions that people came up with to deal with and manage the
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everyday idiosyncrasies of local variations in temperature, wind, and rain
ultimately neutralized the ecosystemic and existential threat of climate
change that global climate models also convey.

Mired in these problems of signification, equivalence, and language,
the members of the EcoCities project were confronted with the final chal-
lenge of how to turn their research on modeling local climates into a con-
crete plan for the future. How could knowledge about the future climate
and knowledge about the social terrain that that climate would affect be
brought together in an adaptation road map that could inform people as
they proceeded into a climate-changed world?

Capturing Knowledge: Toward an Adaptation Blueprint

Aswe have seen, the mixing of climate models, imaginaries of future worlds
under different emissions scenarios, sociological stories of corporate life,
and descriptions of a very Manchester response to rain and heat resulted
in an awkward rescaling of climate from a global to a local concern. Even
though climate models were technically scalable, as hard as people tried
to tie local futures to the futures foretold in climate projections, the local
climate kept introducing unhelpful analogies, and carefully modeled ef-
fects overflowed into misinterpretations. The pressure was on, however,
to pull this array of objects, processes, and scales together into an “adapta-
tion blueprint.”

The project had set out to produce an adaptation blueprint for the city,
a plan through which climate futures could be approached systematically
and addressed rationally. While the idea of the blueprint is now used collo-
quially within government offices to refer to any overview or master plan, it
is perhaps telling for our understanding of this project, and the challenges
it faced in creating an output that would be useful to its users, that the term
blueprint originates within architecture and engineering. As I mentioned
above, the project itself was managed from the architecture school of the
university, and as we have seen, it focused largely on the effects of climate
change for the built environment. The blueprint as a technical tool used
by architects appeared in the late nineteenth century as a form of graphical
reproduction that used the cyanotype process invented by John Hershel in
1842 to fix line drawings of office plans as white marks on a Prussian blue
background. A blueprint, then, was a way of creating representational cop-
ies of concrete descriptions of imagined future buildings. By enabling the
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circulation of these captured and reproducible images, the blueprint was
instrumental in transporting architecturally designed futures to the sites
of their construction by engineers and builders (M. Ware 1999).

The idea that Manchester needed an adaptation blueprint captured this
planned orientation toward a future. However, creating a blueprint had
proven difficult. At the beginning of the project, it had been decided that
the blueprint would take the flexible form of a website designed by a com-
munications agency with considerable expertise in translating complex sci-
entific terms for general public consumption, but even in this form the pre-
dictive relationship with the future that the blueprint evoked was hard to
construct. In the end, both the description of the future it was based on and
the expectations of how this description would travel and be used resisted
its materialization in this form. Instead of a blueprint, in the end what was
produced was a “ten minute read,” introduced on the website with a telling
orienting statement: “Our three years of engagement, research and consul-
tation has resulted in a wealth of intelligence and an emerging adaptation
blueprint for Greater Manchester. In the attached PDF document we’ve at-
tempted the impossible: a summary overview of the phase one research in
one, easy, ten minute read” (emphasis added)."!

At the end of phase 1, the blueprint, like the future climate, was caught
in a state of provisionality and emergence. What the project produced was
notasingle plan for a definable future but an array of analyses, perspectives,
descriptions, and suggestions that the ten-minute read attempted to hold
together as a singular orientation toward a future.

As with the carbon budgets, the carbon accounting and footprinting
techniques, and their application to real-world scenarios, the challenge that
this future-oriented climate adaptation modeling project confronted was a
problem of knowledge. It was not, however, the truth of the models that was
at stake here, nor the impossibility of knowing the future. Indeed, what is
remarkable about these models is their capacity to predict future climatic
changes."” Rather, the problem lay in the way in which the form of future
climate brought into being by climate models could be brought to bear on
other ways of living in, being in, and knowing the city as a site of climate
change without diminishing the scale of the problem or the dangers being
articulated by the science.

The climate adaptation project was an attempt to move scientific projec-
tions into a more social set of relationships as a way of addressing the future
impacts of a changing climate. In doing so, however, the project underesti-
mated how climate modeling collapses different ideas, in Bateson’s sense,
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into apparently the same thing. Temperature as a component of the idea of
climate change (e.g., the 10% probability that in 2050 top summer temper-
atures might reach 33-34 degrees Celsius in Manchester) was a different
idea from the manifestation of temperature as an actual measure of heatin
apart of a building at a particular moment in time. The apparent symbolic
sameness (the linguistic term temperature) obscured a relational misattri-
bution that undermined the meaning of the predictions of climate models.

As with Golinski’s early weather mappers, the EcoCities project pro-
ceeded with a methodological assumption that by playing close attention
to weather observations and confirming them in models, a relationship
could be constructed between those observations and a larger system of
which they were a part. But unlike for Golinski’s diarist, what was at stake
in the adaptation project was not the creation of a systemic understand-
ing of weather but rather the challenge of bringing scientific projections of
climate to bear on the work of social transformation in the present. If the
eighteenth-century weather almanac hinted at the emergence of a proto-
Enlightenment way of knowing, then I have suggested that in the attempts
of the climate adaptation project we can see an attempt to enact a climatic
way of knowing. This way of knowing through models in fact operates in
a post-Enlightenment mode, where what we mean by truth is destabilized
by the ambiguous facticity of statistical projects. This is revealed when sta-
tistical truths are brought into contact with objective truths in the present.
I'have argued that in order to understand the challenges of making future
climate present, we need to recognize that climate modeling surfaces cli-
mate as a particular form that is then required to interact with other seem-
ingly similar but actually very different forms. The problems I have high-
lighted with attempting to bring future global climate into relation with
current local settings is more than just a problem about how to commu-
nicate climate science. Rather, it entails a reappreciation of what climate
and weather are as ideas or forms of thought. Seeing climate in this way
allows us to address how climate change is posing new challenges to the
relationship between knowing and acting, planning and doing. Exploring
the nature of this problematic relationship between knowing and acting,
and listening to how people have begun to respond to it, is the focus of the
next chapter.
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CITIES, MAYORS, AND CLIMATE CHANGE

This book has been very much focused on the way that climate change was
addressed at a city level, but this begs the questions of why the city was
understood to be a meaningful scale at which to tackle a global problem,
and how city politics relates to climate politics at other scales. One of the
officers at the council told me that he thought that cities were actually a

|n

more “natural” site for tackling climate change than nations or transna-
tional organizations. He saw cities as often having had a longer history of
coherent identity than nations. With city residents also sharing geograph-
ical proximity, he also felt that this gave cities an advantage in already
knowing how to respond to the pragmatic requirement to work together.

One of the instances in which the potential of the city scale, as opposed
to the national scale, was articulated as successful was in published and
personal recollections of the fifteenth cop to the United Nations Frame-
work Convention on Climate Change in Copenhagen in December 2009.
This is surprising given that this event is widely regarded as a failure in
climate policy making. As one article on the conference put it, “rarely had
an event generated so much anticipation and rarely had there been such
a strong disappointment afterwards” (Rudolph et al. 2010, 201). The hope
had been that the Copenhagen conference, attended by over a hundred
heads of state, would result in an international agreement outlining how



to tackle climate change. What emerged was not a signed commitment to
tackle climate change but instead the Copenhagen Accord, a weak politi-
cal declaration that was not even supported by all countries attending. In
spite of a strengthening scientific consensus that climate change was both
human-made and of great urgency, national leaders had failed to come to
any legally binding agreement on climate change mitigation.

However, as the main summit was failing, another fringe conference,
a “Mayors Summit” that focused on city authorities rather than national
leaders, was taking place. This was organized by the c4o cities group and
the municipality of Copenhagen and was attended by “c4o mayors and
deputy mayors, city delegates, climate experts, influencers, business lead-
ers committed to take climate actions, innovators, change makers, citi-
zens.” A delegation from Manchester attended this Mayors Summit. While
the failure of the national conference was widely reported in the national
and international press, some of the people | spoke to who went to the
Mayors Summit talked enthusiastically about this much less reported con-
ference, where the work that was being done by cities from North and
South America, Asia, and Europe was shared. In a blog post published just
after the conference, Richard Sharland, the head of the Manchester City
Council’s strategy team, who attended the conference, told the activist
journalist Marc Hudson, “I did get something | wasn’t really expecting: to
meet personally so many leaders of cities who were wholly committed to
tackling this agenda substantially, who were keen to exchange ideas and
information, who understood the need for mitigation, adaptation and op-
portunity and who are committed to action and cultural change regard-
less of what did or did not happen at cop1s. And there was something else:
none of the cities we encountered have written a stakeholder plan like we
have, and it aroused a fair bit of interest!”?

While not part of the c40 climate leaders group, Manchester officials
were involved in this and other international networks and were both
learning from these cities and sharing Manchester’s approach with them.
At the time Manchester did not have a mayor, but the head of the council,
Richard Leese, attended the Mayors Summit and was a signatory to an eu
network of municipalities called the Covenant of Mayors. Moreover, the
city of Manchester, and the regional administrative area of which it is a
part, Greater Manchester, was networked with other UK cities through
organizations like the UK Core Cities group and with other European cities
through eu projects such as the Green Digital Charter project, described
in this chapter.
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Interaction with these other cities made it clear that Manchester was
far from alone in trying to tackle climate change at a city scale. But what
it also made clear was that the nature of the success being indexed by
these cities talking to one another focused largely on the production of
strategies and plans. What had failed at cop1s was the achievement of a
strategic direction that countries could sign on to. In contrast, the United
Kingdom was being celebrated as a leader in climate change policy be-
cause it had produced a legally binding plan for tackling climate change in
the form of the 2008 Climate Change Act, and at these city conferences
what was celebrated as a success at the city level was the production of
strategies and plans that signaled agreement to tackle climate change at
a municipal level.

But strategies were only the first step, and by the time | was doing re-
search, the focus of many discussions was not on how to get strategies and
plans in place but on how to move beyond strategy into action. Indeed,
what became very clear to me is that success at the level of strategic plan-
ning was a very limited version of success. It is to the limitations of the
strategy and the problem of moving into action that this chapter turns.
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Stuck in Strategies

At the 2010 meeting of the Covenant of Mayors, held at the European
Parliament in Brussels, the mayors and civil servants in attendance were
treated to a rendition of a song by Danish musician and composer Seren
Eppler entitled “Me and You.” Composed for the Zealand region to “pro-
vide optimism and energy” on the issue of climate change, Eppler’s song
provided a performance of the desire and vision of the Covenant of Mayors:
to promote energy efficiency and the development of renewable energy in
the European regions.' Weaving a picture of a harmonious coming together
of nature, society, and technology, the song opened:

Idreamt that I was living in a culture, developing
on [sic] clean technology

in co-creating climate

with the nature

that’s giving me this higher energy.

It ended with the upbeat message:



Finally we did do what we must do
Living in the dream that’s coming true
Finally we did do what we must do
We are in the Now—and in the New!
Living in the dream that’s coming true
We are in the Now and in the New!

Played by Eppler himself on a keyboard at the front of the banked benches
of the European Parliament chamber, the song provided participants with a
kitsch dream image of a utopian future where not only were environmental
problems resolved, but the governmental actors were assured, importantly,
that “we did do what we must do.”

As we have seen in the previous four chapters, climate change is a form
that creates many profound disjunctures when it meets the techniques
and methods of government. With the temporal contradictions that we
encountered in the previous chapter, it is perhaps not surprising that at-
tempts to respond to the demand to think like a climate are responded to
with the clarion call that “something must be done.” We see this appear-
ing again and again. The core commitment of the 6,298 local authorities
that voluntarily signed up for the Covenant of Mayors, for example, was
to agree to write a sustainable energy action plan. The Covenant of May-
ors website states, “In order to translate their political commitment into
concrete measures and projects, covenant signatories notably undertake
to prepare a Baseline Emission Inventory and submit, within the year fol-
lowing their signature, a Sustainable Energy Action Plan outlining the key
actions they plan to undertake.” An earlier version of the Covenant of May-
ors website used the subheading “Actions speak for themselves” in the de-
scription of their activities;* meanwhile, a later version of the website dis-
played a montage photo superimposed with the words “Mayors in Action”
(figure 5.1).°

Calls to action are ubiquitous within urban climate change mitigation
policies. In Manchester alone there have been several climate change ac-
tion plans over the years, including the 2009 Call to Action (Manchester
City Council 2009b), the 2009 Call to Real Action (Manchester Climate
Forum 2009), the 2009 Manchester. A Certain Future. Our Cozllective Action
on Climate plan (Manchester City Council 2009a), and the Greater Man-
chester Climate Change Strategy (Greater Manchester Combined Authority
2011), which aimed to “set out common objectives and headline actions” for
the city-region of Greater Manchester.® Action appears as both the means
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FIGURE 5.1 Screenshot of “Mayors in Action.” Source: Covenant of Mayors website,

accessed January 17, 2017, http://www.covenantofmayors.eu/index_en.html.

and the end of climate change policy, an ambition that is ubiquitous but
itself poses some fundamental, often seemingly insurmountable obstacles.

For while discussions about what to do about climate change invoke ac-
tion, these calls for future action are also founded on the recognition of a
paucity of past action, the difficulty of acting in the present, and the neces-
sity of finding a new way to act in the future. During discussions among
people I did fieldwork with, frustration with how to move beyond discus-
sion and strategy, and arrive at action itself, was frequent. So, for example,
at the meeting of the North West Climate Change Partnership mentioned
earlier, during a reflection on the organizational form of the partnership
itself, several participants lamented that while the partnership was a good
vehicle for networking, it never seemed to do anything. Delivery was said
to be “always just around the corner.” Similarly, during the consultation
process that was run to “refresh” Manchester’s climate change action plan
in 2013, the observation was repeatedly made that there was a lot of writing
of plans going on, but what are we actually going to do?

One of the key challenges of climate change is thus conceived in local
governmental organizations, in Europe and the United Kingdom at least,
as a problem that needs a form of intervention that counts as action but
that suffers from a constant sense of the deferral of this action, rather than
getting to the point of actually doing. Yet in other respects these are peo-
ple who are busy and active in all kinds of ways. The day-to-day work of
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those who lament the difficulty of acting involves writing reports, meet-
ing with people inside and outside their own organizational settings, send-
ing emails, evaluating information, contacting potential partners, com-
missioning research, and managing relationships with people whose work
might or might not be of benefit or help to the job of reducing carbon emis-
sions. Why, then, does this work fail to count as action when thinking like
a climate?

While I have already addressed some possible answers to this ques-
tion, from the challenges climate change poses to accounting to the way in
which itinvites different ways of framing the reality of climate and weather,
in this chapter I center my attention squarely on the question of action it-
self. Imove from asking how people are acting in response to climate think-
ing to asking what actually counts as action on climate change. Why does
action seem so difficult to achieve? And how are people working to refigure
action in light of the demands of climate knowledge?

In what follows I suggest that this problem of action stems from pre-
cisely the epistemological effects of the systems of data collection and anal-
ysis that the previous chapters have addressed. As we have seen, thinking
like a climate has the effect of highlighting the interconnected causes of
complex problems in ways that transcend established disciplinary bound-
aries, such as those between nature and culture, science and government,
the economy and the environment, the individual and the species.” These
data frequently work to evidence the ecosystemic quality of relations in
a way that risks disrupting a modernist version of planning where plans
are meant to create the grounds for action. As techniques of planning are
unsettled, the relationship between knowledge and action also becomes
disrupted. What we see in the repeated call for action is, I suggest, an at-
tempt to repair a relationship between the form that knowledge about cli-
mate change takes and the expectation that action logically follows from
stabilized and sanctioned knowledge forms. Building on my observations
on the challenges posed by thinking like a climate (proportionality, cat-
egory transgression, ecological relationality, ontological instability, and
the reality status of the future), this chapter looks at how the gap between
climate thinking and other ways of thinking is addressed through discus-
sions about action. I describe how those who are creatively engaging with
the problem of climate change are actively devising responses to this bind,
attempting to formulate practices of world making that are able to circum-
vent and reframe the knowledge-action relationship. Here it becomes pos-
sible for action not only to follow facts but to stand for itself in the face of
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climate as a particular form of thought (Riles 2001; Wagner 1986). As im-
pacts are understood to be accrued not only through a direct cause-and-
effect relationship between actions and outcomes but also through the un-
quantifiable possibilities of collective transformation, the justification for
and meaning of action is also transformed. As people find themselves open-
ing up to the possibility that an alternative relation to action might be nec-
essary, a form of action that does not have a conventional relationship to a
well-formed version of expertise, evaluation, and audit, this in itself creates
an opening for different ways of doing climate politics from those that we
have seen so far, which are so deeply challenged by climate thinking.

On Plans and Actions

In anthropology much of the discussion about the way in which we think
and write about action in an analytical sense has hinged on the relationship
between planning or design on the one hand and action or implementation
on the other. Many ethnographic, ethnomethodological, and philosophical
accounts have been at pains to demonstrate that, contrary to a dominant
Western conceptualization of a separation between cognitive subjects and
enacted objects, between minds and environments, or between plans and
actions, action needs to be recovered from being the resulting phenomenon
that follows from a process of imagined thought and resituated as a practi-
cal mode of being in the world (see Gell 1985; Ingold 2002). Tim Ingold, for
example, one of the most vociferous critics of behaviorism and cognitive
psychology, has produced a consistent and damning critique of approaches
to understanding the relationship between humans and the worlds they
live in that suppose that thought necessarily precedes action. Instead, In-
gold (2002) demonstrates how people do not somehow create an image of
the world in advance of their action within it but produce understandings
of the world through situated, embodied engagement with the environ-
ment that surrounds them.

Although working in a very different tradition within anthropology,
Lucy Suchman, in her study of human-machine interactions, comes to a
similar conclusion, coining the term situated action to describe how “peo-
ple use their circumstances to achieve intelligent action. Rather than build
a theory of action out of a theory of plans, the aim is to investigate how
people produce and find evidence for plans in the course of situated ac-
tion” (2007, 70). If Ingold is interested in critiquing the plan as a blueprint
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for action, in support of his effort to arrive at a theory of the continual pro-
cesses by which humans and environments emerge in a process of constant
co-becoming, Suchman holds onto the importance of the plan as a fea-
ture of modern knowledge but shows how it too is the outcome of situated
action.

In the background to this debate is an argument about the status of
planning as a modern form of knowledge. Ingold’s critique of the planis in
many ways a critique of modern knowledge with its tendencies toward ab-
straction and reductionism. Just as James Scott (1998) illustrated, through
historical and ethnographic work, how the hubris of modernist planners
works to delimit the possible definitions of action, privileging the creation
of the built environment by government experts, architects, and engineers,
with the effect of delegitimizing other ways of acting in the world and creat-
ing built environments, Ingold also worries about the dehumanizing effects
of rational modern knowledge forms.

Suchman’s analysis of planning as itself situated action, in contrast, re-
covers the humanity in the modern knowledge practices that Ingold aims
to distance himself from and that scholars like Scott directly critique. By
putting emergent social practice at the heart of planning activities, Such-
man opens up the possibility of an anthropology of planned technical ac-
tivity itself, a project that has been taken up in recent years by many an-
thropologists interested in the workings of the modern state (Abram and
Weszkalnys 2011a; Bear 2015; Bernstein and Mertz 2011; Ferguson 1990;
Gupta 2012; Hull 2012; Riles 2001, 2006).

One argument that has emerged out of this work concerns the tempo-
ral qualities of planning and the implications of the future orientation of
planned action. A recent themed section of the journal Focaal, edited and
introduced by the anthropologists Simone Abram and Gisa Weszkalnys
(2011a), builds on an anthropological analysis of planning and interven-
tion as sites of situated action in order to illustrate how planning relies on
the temporality of the promise. For Abram and Weszkalnys (2011b), un-
derstanding planning requires that we understand its promissory quali-
ties and the effects that these promissory qualities bring forth. Drawing
together a series of ethnographic analyses of planned social change in very
different locations, their themed section demonstrates how the planning
of built environments entails a promise toward the future that is variously
materialized, is reformulated, or fails, depending on the particular project
and the circumstances in which it is pursued. Focusing on the way in which
plans embody this promise toward the future, they argue that the politics of
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planning lies in the different ways in which promises are made, heard, and
interpreted by different actors (see also Mosse 2004).

Planning, as it has been described by anthropologists as a form of social
practice, thus seems to lend itself to an ambition toward defined goals of
material intervention, imbued with utopian images of how society can be
transformed. Planning, in these studies, primarily orients itself toward ac-
tion by defining the parameters of future action in a promissory mode and
then putting in place the relationships, funds, standards, and agreements
that enable the work of bringing these infrastructural forms into being. As
Penny Harvey and I have described elsewhere (Harvey and Knox 2015),
this is a process that requires first a subjunctive engagement with an as-yet-
unrealized future and then a pragmatic process of bringing some version of
that future into being through practices that work to demarcate and man-
age clear boundaries between the project itself and the sphere into which
it intervenes.

In these studies of planning as social practice, then, the success or failure
of planning is shown to derive from an assessment of the relationship be-
tween the promise and its actualization in a particular material manifesta-
tion. Plans precede action, and action is that which should follow once the
plan has been made. Failure manifests either when action does not follow
the plan and it does not become materialized, or when the materialization
of the plan through forms of action does not achieve the effects that the
promise set out. Action, however, remains relatively unproblematic as an
ambition of planners.

What, then, of climate change? If planning creates a promise of a par-
ticular kind of future, climate change, in contrast, produces a future reality
that is not an ambition to be realized but a future that must be engaged as if
it were the present. In the quote from Eppler’s song, for example, the status
of the kinds of actions that he describes appears to be at odds with the tem-
poralities invoked in the planninglogics described by Abram and Weszkal-
nys. Eppler does not describe a provisional future, nor does he hint at the
contingencies of action in the present; instead, he indexes the uncertainty
of how to move between the present and the future by projecting forward
into the future perfect an imagination of a moment where we will have done
what we needed to do. Here we do not have a plan of how to get to the future
but rather an appeal to the future that requires as-yet-undefined action in
the present. Reminiscent of Brian Massumi’s (2005) description of the “af-
fective fact” that emerges fully formed without having to be burdened with
the time and weight of evidence, Eppler’s construction also seems to evacu-
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ate itself of the normal content of planning. Here we do not have plans aim-
ing toward a future, or actions in the present, but rather a future that casts
back on the present to pose the implicit question, what will we need to have
done to avoid this imagined future state?

The quote from Eppler’s song and the more generalized anxiety about
action are indicative, I suggest, of a fault line in the practices of modern gov-
ernment planning that is produced by the appearance of climate change.
Current anxieties about action seem to be appearing because techniques
of planning that served well to demarcate spheres of intervention during
the twentieth century sit at odds with the futurity of complex models of
global climate systems that have the capacity to reveallines of interconnec-
tion and relationality across fields that were previously kept apart, and that
therefore do not so much create a vision of the future as rerender the pres-
entin a newly conceived form. Spun forward into a future anterior, climate
models of the future retell the present as a time when action will need to
have happened, but they leave the lines of causality about the link between
action in the present and climate-modeled futures opaque. The question
of how to act is thus recast as a problem not just of knowledge but of what
other kinds of relational commitments and sensibilities might be needed
to proceed in relation to a future that is both over- and underdetermined.

Green and Digital

Itis all very well to have these idealistic treatises on how things
should be different, but it doesn’t tell people what they should
do when they come into work on Monday morning.

—ZEB, RESEARCH PARTICIPANT, NOVEMBER 2013

Above an upmarket upholstery shop in a leafy Cheshire town are the offices
of a small IT company that is run by a man who is no stranger to the ten-
sion between action and planning. Zeb is both a businessman and someone
who has for along time been part of governmental efforts to bring public re-
sources to bear on the development of 1T infrastructures. He is also a mem-
ber of the Manchester: A Certain Future steering group. I am introduced
to Zeb because of a collaboration he has recently become involved in to ex-
plore how digital technologies might be implicated in providing solutions
for climate change. Funded by the U Framework Programme 7 (¢p7), the
collaborative project involves a partnership between Zeb’s Cheshire 1T
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company, a research institute in eastern Germany, and officers working for
the EU. The aim has been to develop an understanding of the state of the
art of green-digital activities in European cities and to develop seminars,
training, and an “action toolkit” that will enable the spread of best practice
around Europe and beyond.

At the outset the project was conceived very much in the framework of
governance where a knowledge deficit must be filled and this knowledge
would inform action. In this case the deficit was not knowledge of climate
change but knowledge of the actions that could be used to tackle it. The
project aims were threefold:

1 Framework and tools. The project will develop a common frame-
work, tools, and information resources for classifying, measuring, re-
porting, and supporting city actions in the context of the Covenant
of Mayors.

2 Citysupport and action. The framework and tools will be transferred
to cities and their implementation partners through a series of tar-
geted exchange and learning activities with experts and other signa-
tory cities with a view to triggering implementation. A strategy for
continued exploitation and support activities beyond the project’s
lifetime will be put in place.

3 Outreach and engagement. Networking and visibility events will be
held to increase the number of signatories and showcase cooperation
opportunities with key policy and practices communities, including
a special focus on engaging with Chinese cities currently developing
similar initiatives. (Taken from the EU Project Grant Agreement De-
scription of Work)

An early preoccupation of the project partners was how to establish the
parameters on which future action would be able to take place, and this in-
volved developing an understanding of the precise contours of the problem
athand. What, Zeb and his colleagues asked, were the significant relation-
ships at play between digital technologies and climate change?

On the basis of reading various research reports, Zeb, his team, and I
spent much time speculating about the multiple relationships between
digital technologies and climate change that the project might want to ad-
dress.® These ranged from the idea that the capacity of digital technologies
to collate and disseminate information could lead to the radical reorganiza-
tion of cities to a worry about how to mitigate the carbon emissions of digi-
tal technologies themselves. One person pointed out that data were avail-
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able that showed that server farms were large users of energy because of
both the 1T equipment they housed and the air-conditioning they required
to keep them cool. Was there a way to make them more energy efficient?
Meanwhile, the personalization of smartphones raised the possibility that
new ways of visualizing energy expenditure and usage might reformulate
citizens’ relationship with the city, with energy, and with the environment.
Digital technologies seemed to create the potential both for increasing car-
bon emissions and for reducing them by monitoring the presence of prac-
tices, substances, and things; by visualizing carbon-producing effects; and
by projecting and modeling future energy scenarios.

The complexity of these issues was summed up when Zeb wryly ob-
served that the rise in carbon emissions had tracked the rise in digital tech-
nologies. Stopping short of actually positing a causal relationship between
these two processes, Zeb’s observation nonetheless indexed the difficulty
of disentangling digital technologies as a solution for carbon emissions
from digital technologies as a cause of the same problem.

Ifin the Cheshire offices we were speculating about the complexlines of
causality between digital technologies and climate change, in the research
institute in Germany an academic research team was working on a theo-
retical framework that could tame and reframe this complex of emergent
relationships. The head of the research group, Kris, was using sociotech-
nical systems theory and in particular the work of sustainability theorist
Frank Geels, which he felt offered a way of simplifying and making action-
able these complicated interlocking relationships that everyone agreed the
project was going to have to deal with.”

Geels is well known among those working at the interface of policy and
the social science of innovation for his role in the development and promo-
tion of “transition theory.” Transition theory aims to establish a method of
dealing with environmental problems such as climate change, biodiversity,
and resource depletion that “differ in scale and complexity from the envi-
ronmental problems of the 1970s and the 1980s such as water pollution, acid
rain, local air pollution and waste problems” (Geels 2010, 495). It is con-
cerned, then, with dealing with and mapping precisely the complex circular
effects of the kinds of entangled relationships that Zeb’s team were grap-
pling with. Invoking what he calls a “multi-level perspective” (MLP), Geels
argues that problems like climate change should be seen as the interlocking
interplay of sociotechnical systems of different orders.

The sociotechnical transitions approach and the MLP seem to both cri-
tique and extend forms of governance that would have been located within
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what we might call a modern mode of planning. As touched on above, an-
thropological discussions of state planning have frequently centered on the
way in which the improvement of society is pursued through transforma-
tions in the built environment (Anand 2011; Bear 2007; Collier 2011; Col-
lier and Lakoff 2008; Harvey and Knox 2015; Rabinow 1989). Thus, planned
social change has been a matter of demarcating the kind of society that
is desired by framing the sites of intervention (neighborhoods, electricity
networks, roads, waterways, railways) that might enable that society to be
brought into being.

What Geels’s transition theoryhints at is the limit condition of this fram-
ing of spaces of intervention. Transition theory aims to understand the rela-
tionship between what Geels terms infrastructural “lock-in” and the poten-
tial unboundedness or “splintering” (Graham and Marvin 2001) of material
infrastructural relations once they are conceived in the frame of ecological
sustainability. When administrative work is reframed by the problem of cli-
mate change, institutional actors have to not just consider specific instances
of intervention via the implementation of discrete infrastructural systems
in particular places; they also conceive of other ways of intervening in the
complex entanglement of social, economic, technological, and natural
worlds to find new means of accounting for these interventions. In transi-
tion theory this hasled to the development of the idea of an MLP, which aims
to identify “niche innovations, sociotechnical regimes, and sociotechnical
landscape,” as three “levels” that must be taken into account in attempts at
a change toward a more sustainable future (Geels and Schot 2007, 399). In
this effort to grid ecological complexity, we see an attempt to resolve a ten-
sion between an approach to planning that works on the basis of demarcat-
ing boundaries around domains of intervention that can be known, and on
the basis of that knowledge redesigned, and an approach to planning that
acknowledges the unboundedness of the problems at hand.

The idea of the world as a complex emergent system has a long history
in ecological thought, and indeed it might be argued that the anomaly in
this story is the modern era, where the idea of being able to separate out a
domain of responsibility or action as a coherent or bounded technological
form was established (Callon 1998; Knox and Harvey 2015; Latour 1993;
Scott 1998). Ecological thinking has existed as a shadow to this modern
way of thinking throughout the twentieth century. Ecological thinkers—
from Stuart Brand, who set up the Whole Earth Catalog (see Brand 2010),
to Herman Daly, author of the idea of the steady-state economy (Daly
1996) —have long worked against reductive and bounded understandings
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of economy and nature. Within anthropology, Gregory Bateson’s ([1972]
2000) unusual brand of cybernetic anthropology and the ecological an-
thropology of Roy Rappaport (1977) attempted in the 1970s to bridge the
divide between the social and the ecological in “nonmodern” settings, ad-
dressing human worlds in much more extended and materially embedded
ways. Meanwhile, even academics working in planning have recognized
that certain “wicked problems,” of which climate change is a perfect ex-
ample, were always going to challenge the epistemological foundations of
planning (Rittel and Webber 1973).

As climate change has emerged as a problem of governance, we have be-
gun to see how a more ecosystemic mode of imagining relations has begun
to unsettle the epistemological foundations of modernist planning prac-
tices, destabilizing planned social change and introducing the problem of
how to act.

Information (Eco)Systems

Returning to the EU green-digital project, Geels’s sociotechnical transition
theory was seen by the German team as offering one way of moving into the
complex field of relationships into which they were going to have to inter-
vene. The hope was that transition theory, with its regridding of complex
intertwined relationships, would help them to distill a set of actors and rela-
tionships through which intervention and action could be operationalized
in this complex emergent field.

Nonetheless, action was to remain problematic. Even having identified
the people, locations, and scales where actions might be both found and
distributed, the team still had to do the work of deciding what could be
demarcated as an action.

To think through what would count as an action, and to describe how
action would be marked, counted, and measured, one of the project mem-
bers had been trying to collate and order current and promised “actions”
of the signatories of the Green Digital Charter in an Excel spreadsheet.
Spreadsheets provide a powerful way of gridding objects and the relation-
ships among them. A “refresh” of the Manchester: A Certain Future action
plan was also structured around the gridded form of an extended spread-
sheet running to twenty-seven pages, which aimed to demarcate new ac-
tions in the areas of buildings, energy, transport, green and blue infrastruc-
ture, and sustainable consumption and production. When I interviewed
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Colin, who had been one of the people leading the development of the orig-
inal climate change plan for Manchester, his comments indicated some-
thing of the complexity of this and similar processes of trying to strategize

around environmental issues:

It was bonkers. We had six drafting groups, and they all had a lead, and
theyallhad a process, and then there was this great big amorphous mass
of drafts and comments and things, and we were involved in some of the
drafting groups directly. But then we got the output for all the drafting
groups, landed on my desk and Rachel’s desk, and we started to reshape
it into something. And that happens a lot with big city-led strategies, it
can be quite amorphous.

But the worst one wasn't that one, the worst one I had years ago
was . .. periodically, during the Blair government, there’d be these rec-
ommendations that you’d sort of use these frameworks and strategies
without having any statutory weight at all, and there was one called Ac-
tion for Sustainability, and this was again late 1990s, turn of the millen-
nium, and that was a right mess. I've never seen anything like it; it took
me three weeks athome—Ihad to be on my own!—and I physically had
to cut up this big stack and then repaste it into some kind of order, be-
cause it was just completely random. So it can be quite a chaotic process.

Confronting a similarly potentially chaotic process, the green-digital
project worked with the problem of how to constitute the field of action by
collecting potential actions and lining them up in the format of a spread-
sheet. One of the main outputs of the green-digital project was to be a set
of “action tools” that would appear on the project website as a repository
of resources that the actors identified in the transition diagram could use.
Before being uploaded onto the website, however, these tools first had to
be defined, and the spreadsheet was a vital technology to assist in this pro-
cess of definition.

By gridding “actions” against “targets,” the spreadsheet offered a means
of making sense of the variety of different possible actions that could be
imagined. As the discussions about what constituted climate action were
elaborated, a spreadsheet emerged that grouped actions into five different
sheets under the categories of “all actions, culture, knowledge, practices and
structure.”'” In each sheet the action tools were given a title, a description, a
type (indicating whether they functioned as stories, documents, templates,
or software), and a code that linked each tool back to the aims of the project
document itself. There was also a column that described which “level” of
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actor the tools would be relevant to (level s, 2, or 3), linking the gridding of
the actions directly to Geels’s multilevel analysis. Through this emergent
gridding exercise, a sense of the field of actions that the project was work-
ing to achieve was iteratively produced. The frame of the spreadsheet al-
lowed what would otherwise seem potentially disparate activities—from
an online portal for funding opportunities, to competitions, to pieces of
software, to urban planning procedures or guidelines—to be brought to-
gether as actions oriented to the ambition of mobilizing digital technolo-
gies to the end of achieving carbon reductions. As climate change and its
instantiations in different objects, practices, and ideas were collected in the
spreadsheet, a picture of what action toward climate change mightlook like
began to resolve.

In conventional forms of urban planning, people have been able to judge
the success or failure of a project by assessing the alignment between the
promise and its materialization in action through key performance indica-
tors. Here, however, the designers of the spreadsheet were confronted with
the rather different problem of how to devise and categorize already exist-
ing projects, processes, and initiatives as action, and how to use the catego-
rization of these practices as forms of activity to stimulate further similar
actions. By categorizing already existing activities as climate change ac-
tions, the project participants were aiming to map out the nature of action
defined as “what we will have had to do,” in order to stimulate more people
to do more of this particular kind of doing.

While agreeing that the spreadsheet was necessary, Zeb, however, wor-
ried that it risked overobjectifying what they were trying to achieve. Like
the officer in the council who worried that the strategy document was go-
ing to need someone to create an “origami-like” supplement to deal with
all the complexities (chapter 2), Zeb too worried that the work of trying
to establish what constituted an action seemed to generate a cascade of
complexity that acted, vortex-like, to draw people further and further away
from climate change itself. Although the spreadsheet was the form through
which actions on climate change were being understood, and thus held
out the possibility of knowledge as a basis for more action going forward,
Zeb remained hesitant about assuming that the spreadsheet form (map-
ping actions) was likely have a direct causal relationship with the outcome
(tackling climate change). Those who were leading the work of categoriz-
ing and gridding this emergent, complex, interconnected problem coun-
tered by saying that they were not so much attempting to get to an ultimate
or singular description of the way the world is but were rather trying to find
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FIGURE 5.2 Explaining the gap. Source: Greater Manchester Combined Authority (2019).

2015

ways of patterning or making sense of a shifting terrain in order to provide
an orientation for intervention. They were trying to give the space of action
some kind of relational form. Nonetheless, for some, like Zeb, the Sisyph-
ean work of trying to tackle climate change by evidencing and accounting
for actions within the framework of a strategy or plan effected a sense of
moving ever further away from the form of the climate. As people moved
toward demarcating ever greater numbers of actions, the gap between what
we were doing and what we will need to have done to have combated cli-
mate change seemed to widen.

By 2019, at a Greater Manchester-wide “green” summit organized by
the new Greater Manchester mayor’s office, this ever-receding horizon in
the face of ongoing attempts at action was finally given a name: “the gap.”
“The gap” pointed to the difference between the scientific projections of
what needs to be done and the doing that was actually planned (figure s.2).

“The gap” was an acknowledgment that actions were falling short in
climatological terms before they had even begun to be acted upon. Seen
in terms of enumerated actions, climate change, one could argue, was be-
ing successfully tackled. Seen, in contrast, in climatological terms—the
ongoing rises in carbon dioxide concentrations (414 parts per million and
counting); the increasingly rapid melting of ice sheets; newly identified
tipping points; the increasing prevalence of extreme floods, wildfires, and
temperatures; and the thermodynamic interplay among oceans, forests,
and the atmosphere—actions were not only falling short in the here and
now but even falling short as plans toward a future. “Do more, faster,” was
the clarion call from the climate protestors who stormed the summit as it
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closed. “Make us do more,” was Greater Manchester mayor Andy Burn-
ham’s response."

Actions and Outcomes

The identification within the green-digital project of actions that were al-
ready occurring and yet needed to be scaled up, expanded, generalized,
and normalized raises the final question that I address in this chapter,
about whether these already existing and future actions could and should
be linked back to the problem of climate change. Climate change action
is a field replete with discrete and distributed activities, but the legacy of a
modernist ambition of centralized control means that the question remains
whether these activities add up to a concrete effect or whether they will in
the end be wiped out by other sets of relationships and processes that trip
them up, undermine them, or cause them to fail to be taken up in different
or more challenging contexts. The after-the-factidentification of actions in
the green-digital project raises the question of whether what people needed
to do was to measure the effects of those actions to determine if they re-
ally were the appropriate ways of intervening in climate change and reduc-
ing carbon emissions, or whether this process of measurement was folly in
itself.

One response has been to go further down the route of measurement, a
choice that often leads to the accusation that one is merely devising indexes
of success that themselves are frequently revealed as flawed and meaning-
less (Knox 2015; Verran 2012b). A second response is to retreat from a con-
cern with whether people are capable of knowing whether what they are
doing is having a beneficial effect, and replacing this form of manageri-
alism with a form of moral pragmatism understood as a “faith” that they
are doing the right thing. Zeb’s concern that the spreadsheet might slip
from a heuristic tool to a pseudoscientific stabilization was something
he shared with others working in climate change interventions. Many of
those involved in devising actions that could reduce carbon emissions saw
these actions as contributing not so much to a tangible structure of car-
bon emissions reductions, indexed by something like the spreadsheet, as
to a more ineffable process of change where people would begin to do and
think things differently—to think, that is, like a climate. Thus, just as Zeb
worried that “regrouping things into a table format isn’t supposed to be a
scientific exercise,” others worried that people were focusing on the cause-
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and-effect relationship between action and outcome at the expense of, as
one environmental consultant put it when talking about putting food miles
on packaging, “people gaining a political understanding rather than neces-
sarily dictating some moralline.” Actions, then, were often seen as a means
to generate energy, enthusiasm, and awareness, part of a process of culture
change, rather than necessarily being expected to directly reduce carbon
emissions in a measurable sense. Thus, in a meeting of people trying to re-
duce Manchester’s carbon emissions, Zeb chose to paraphrase Antoine de
Saint-Exupéry, quipping, “Plans are nothing, planning is nothing—all we
have is ships and the longing for the open sea.”

If planning is nothing, then this raises the question of what techniques
of acting and tracing are appropriate when people take on board this mode
of attention, this culture change that am pointing to with the phrase think-
ing like a climate. The next three chapters address the ways in which this
opening to a different relationship between knowing and doing manifested
in other kinds of projects, objects, and practices. These should not be read
as inevitable responses to the form of climate I have described so far, for
they were answers that were forged out of the experience of thinking like
a climate alongside other imaginaries, ambitions, and practices that were
themselves historically and culturally entangled with people, places, and
artifacts. Nonetheless, I do want to continue to hold in view climate as a
form of thought so as to include it as a participant in the forging of these
alternative modes and sites of political action and their seeming capacity
to circumvent or reorient some of the challenges T have outlined in the first
half of the book.

Central to this renewed mode of political action was the appearance of
models, tests, and pilots as methods of political intervention. As we have
seen, even the spreadsheet was described as a provisional experiment in
mapping relations rather than a scientific process of knowledge construc-
tion. Ithas been noted in various different discussions about urban settings
that we are living in a time of experiments (Jensen 2015; Jensen and Morita
2015). Many of the actions that are devised in climate change mitigation
are also conceived as “tests” or “pilot” projects that people hope might pro-
vide a model that can be scaled up from experiment to infrastructure in
the future (Bulkeley and Castan Broto 2013; Huse 2016; Karvonen and van
Heur 2014). In Manchester there were several of these tests, which ranged
from eco—show houses to pilots of national government schemes, from pro-
totype open-source energy monitors to test models that would be able to
measure energy-efficiency improvements in people’s homes. Part of what
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seems to be a broader movement of “prototyping culture” (Corsin Jiménez
2014a), the test or model here seemed to offer a form of practice that was
appropriate to the condition of acting without the conventional parameters
of a modernist plan, without a clearly demarcated frame, and without the
potential of measurable effects.

In this chapter I have suggested that these new techniques of gover-
nance—the test, the unaccounted-for action, the redescription and reimag-
ination of already existing practices as the basis for future action—emerge
as alternative responses to the ecosystemic relationality of climate change
and its epistemic demand to reconsider how we might imagine and for-
mulate relations in governing an entity like a city. Thinking like a climate
demands that the city be unmoored from the discipline of planning at the
same time as it demands other techniques for bringing about urban trans-
formation that are adequate to meet both climatological demands and the
demands of the city as market, community, and place. Of course, what the
effects of this freeing up might look like is not morally or politically un-
problematic. It is quite possible that the response to climate change could
lead to a further splintering or opening up of infrastructure, as it becomes
more experimental and more distributed but also potentially more entan-
gled with private capital. Meanwhile, there are hints of a new discipline,
where other normative moral judgments about the benefits of particular
forms of social life are providing alternative ways of approaching gover-
nance as a counterpolitical act. Building on the work of those anthropolo-
gists who have critiqued the abstractions and framing of rational plans and
the centralized infrastructural forms that these plans have enabled, I ex-
plore in the coming chapters what modes of intervention and action that
put climate center stage might look like. In doing so, I aim to go beyond
critical approaches to planning practice by approaching these alternative
interventions not as an ideologically informed critique of dominant power
structures but as a response conditioned by the relational composition of
the problem at hand—namely, climate change. Shifting from the implica-
tions for bureaucrats and officials of thinking like a climate, the second half
of the book thus turns to how the recognition of climate change and its for-
mal qualities has been generative of other ways of doing politics and other
ways of being a person in a climate-changing world.
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PART Il | Rematerializing Politics
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SIX

Test Houses and

Vernacular Engineers

In the middle of a terrace of redbrick houses, shadowed by the remnants of
an old coal-fired power station and a coal gasification works that is now evi-
denced only by a derelict gas storage container, and near the appropriately
named “energy street,” stands the Manchester City Council Eco House.!
Opposite the row of houses is a “green,” a large expanse of grass, cheered
by a few flowers. The shape of the green mirrors the footprint of another
former terrace of houses, recalling a time when the area was densely popu-
lated with industrial workers. The terraced houses that now look onto the
green are decorated with window boxes planted with colorful geraniums
that brighten up what would otherwise appear to be a desolate postindus-
trial landscape. In the distance solar panels glint from a few of the roofs.
From the outside, the house looks the same as the others on the street,
save for a laminated sheet of paper stuck to the window that reads, “Man-
chester City Council Manchester Eco House.” Inside, however, two of the
terraces have been knocked together to transform the interior from a do-
mestic space into a hybrid home, museum, and instructional facility. The
house is a treasure trove of ecological technologies, information leaflets,
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MAP 6.1 Ecological show homes in Manchester.

mock-ups of domestic interiors, and cutaways of the kinds of walls and win-
dows that are typical in the construction of terraced homes like this one.

The Manchester Eco House is just one of several ecological show homes
that have appeared in Manchester, and the United Kingdom more broadly,
since the mid-2000s (see map 6.1). Oriented toward the aim of educating
people about climate change and providing advice to individuals, com-
munities, and businesses about the technologies available to help people
reduce carbon emissions, these houses have appeared as key devices of
political participation and sites of climate action (Marres 2008). Their ap-
pearance cuts across institutional settings—some, like the Manchester
Eco House, were created by local authorities, some by consultancies, some
by ecological charities, some by housing associations, and some by individ-
ual homeowners. Such houses were regularly open to the public, as part of
the UK-wide superhomes network’s open days, through an annual bus tour
of Manchester’s ecohomes organized by an energy co-op called the Carbon
Co-op, and in individual events organized by institutions like housing as-
sociations to show off the work they had done.

Such show homes appeared, then, to be key material enactments of cli-
mate concern in Manchester. As such, they constitute our first example of a
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form of climate engagement that operates in the gap between strategy and
action that I explored in the previous chapter. Experimental or test houses
thus provide us with a way into exploring the creation of forms of social
practice that offer an adequate response to the challenges of thinkinglike a
climate and that do not get caught up in the linear cause and effect of plan-
ning and action. Attending to these objects—their form, their creation,
and their diverse ambitions—allows us to begin to explore an alternative
material politics of climate being, attuning us to the way in which such ob-
jects reinscribe contours of social differentiation and hinting at their impli-
cations for other emerging forms of political subjectivity.

Show Homes

Instructional show homes are in themselves not a new phenomenon, partic-
ularly in the context of public discussions about energy use. In the United
Kingdom, instructional show homes were a feature of early attempts to
encourage people to use electricity as the main source of energy in their
homes in the 1920s and 1930s. From the late 1800s, coal-fired electricity-
generating power stations had begun to be built, and with them came the
question of how to ensure not only supply but also demand for this new
power source (see figure 6.1). The construction of these early power sta-
tions was accompanied by the laying of local networks of wires that con-
nected the power stations to public buildings, factories, and affluent neigh-
borhoods. This infrastructure development came initially in response to
requests for electrical power and later in anticipation of increased local de-
mand. From 1928 to 1933, the United Kingdom embarked on a huge project
to build a national grid connecting up the most efficient power stations and
regional grids with high-voltage cables (Luckin 1990). For the investment
in this national grid to be viable, the government needed people to give up
areliance on gas and move over to electricity. At both alocal and a national
scale, there emerged an active campaign to encourage people to overcome
their fears about electricity and use it in their homes (Frost 1993).
Instructional show homes offered one way of doing this. By 1928, in
Manchester, an all-electric house had been built in the residential district
of Levenshulme with the aim of educating middle-class women as to the
benefits of electricity in the home (Frost 1993). More famously, in 1936 an
all-electric demonstration house was built in Bristol by the Electrical As-
sociation for Women to demonstrate the virtues of electrical housecraft
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FIGURE 6.1 Entrance to Manchester’s Dickinson Street Electric Light Station, early 1930s.
Source: Mike Taylor, Electricity North West.

(Pursell 1999); and at the 1924 British Empire Exhibition at Wembley in
London, the Electrical Development Association demonstrated a full-size
all-electric home for visitors to explore.” These all-electric homes demon-
strated that electricity was clean and instantaneous and could help women
avoid the stresses and strains of domestic staff. All-electric demonstration
homes were a combination of educational resource and consumer mar-
keting, reiterating the same messages conveyed both by public awareness
campaigns and by technology companies selling emerging electrical tech-
nologies such as vacuum cleaners, electric ranges, and electric radios to
consumers: that electricity was cheap, would save time and energy, and was
the answer to modern women’s needs.

In this chapter I consider what the return of the energy show home in
the 2010s can tell us about the revisions in political relations underway in
response to climate change. All-electric show homes at the beginning of
the twentieth century focused on the normalization of electricity and its
use as a consumer product. They participated in the creation of electrical
consumers and arguably the making of early infrastructural publics (Col-
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lier, Mizes, and Schnitzler 2016). Ecological show homes at the beginning
of the twenty-first century reproduce aspects of this consumerism, but I
suggest they also have the effect of inculcating and enacting a form of po-
litical action that offers an alternative response to the climate thinking I
have outlined in part I of the book. This is a form of action that enacts
something more akin to what Jennifer Gabrys (2014) and Arun Agrawal
(2005) have separately (albeit with slightly different inflections) termed en-
vironmentality, rather than individualism or consumerism. What is crucial
here is the interplay between material processes and forms of thought that
make thinking place and objects environmental. By looking at a variety
of ecological show homes that appeared in Manchester in response to the
challenge of reducing carbon emissions and tackling climate change, I sug-
gest that climate thinking calls forth demonstration houses as technologies
that are adequate to the thermodynamic properties revealed as particu-
larly relevant by climate change. Here we find climate thinking shaping an
attention to homes as sites that are replete with unexpected material and
thermodynamic properties. As people attempt to relate to climate through
engagement with the thermodynamic properties of houses, we see, I sug-
gest, the making of a new climatological politics. I outline three dimen-
sions of this material politics—a reinscription and reengagement with the
contours of social and political distinction, an emerging climato-political
subject that I term the “vernacular engineer,” and “the trial” as a climato-
political event.

The Demonstration Home

Entering the Manchester Eco House, I am met by Elaine from the city
council. She welcomes me in and shows me a noticeboard in the hallway
thatis pinned with newspaper cuttings about the house. To the right is what
would be a sitting room but has been repurposed as a cinema. Elaine leads
me into this room, and we sit on fabric-covered meeting chairs to watch
a video narrated by an anonymous Mancunian voice. Images flash up of
cars, factories, and airplanes emitting color-enhanced fumes set against a
soundtrack of a pulsing piano and aural screeches; meanwhile, the narrator
tells us, if only we could see pollution and the effects it is having, we would
be able to do something about it.

There is no ambivalence here about the intention of the video or indeed
the house. Funded by the Energy Saving Trust, the house is explicitly a tool
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that aims to limit global climate change by encouraging people to change
the way they live. Here in the Manchester Eco House is a situated enact-
ment of a global climatic image formatted through a collection of ecologi-
calartifacts, information, and instruction—a collection of objects, images,
and information that aims to encourage Manchester citizens, and others
who are responsible for the houses that Manchester residents live in, to
change both their houses and the way they live in these houses.

The first lesson we are asked to take from the introductory video is that
we need to learn to see differently in order to act differently. Right from the
beginning of the tour of the house, the injunction to think, see, and feel
via the form of the climate is emphasized. This lesson continues through-
out the tour and is enacted through different kinds of displays around the
house. In the kitchen there is a wastebin with a cutaway side that tells a
story of the time it will take for different kinds of rubbish to decompose.
Yogurt tubs are transformed from innocuous containers into a destruc-
tive legacy for future generations. Upstairs there is a room showing ther-
mographic images of the walls of the house before and after changes have
been made: the red-rimmed doorframes and stark white glowing blobs of
windows signal an energetic alarm cast further into relief by the cool blue-
black of the tree branches that crisscross in front of the heat-emitting win-
dows of the house.

Seeing through the form of the climate is not, however, easily or simply
conveyed by visual cues alone. The visual forms provided within the house
make sense only by their arrangement vis-a-vis one another and because of
their textual narration. The images of shimmering landscapes and people
on beaches shown in the video are accompanied by the words, “If you could
see the effect we are having on our planet, you'd do something about it.”
Similarly, displays of technological objects are accompanied by informa-
tional nuggets about the problems of past technologies and the improve-
ments rendered by newer ones. A display downstairs, for example, lines up
a series of light bulbs and underneath explains the relationship between
the wattage of different kinds of light bulbs, their cost, and the amount
they can save you (in terms of money) and the planet (in terms of carbon
emissions).

Given the instructional intention of these artifacts, images, and bits of
information, one way of understanding the aims of the Eco House would
be to see it as an exercise in science communication and behavior change.
The information provided about climate change and energy-saving tech-
nologies was certainly presented with the hope that it would educate peo-
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ple and provide them with facts on which they could act. Seeing the house
in these terms invites a critical assessment of its capacity to achieve these
educational ends.

The limits of an informational approach to behavior change have been
widely noted by social scientists, who have been concerned about compli-
cating a simplistic information-deficit model of behavior change. The En-
ergy Saving Trust, which funded the Eco House, certainly at times worked
with the idea that information had the power to transform behavior. A tele-
phone advice service operated by the trust was evaluated according to the
reduction in carbon emissions that each piece of advice was estimated to
have achieved, allowing for a quantitative calculation of the impact of bits
of information on people’s behavior, and of that behavior on carbon emis-
sions reductions. This kind of quantitative equivalence making cries out
for the kind of critique provided by scholars like Elizabeth Shove who ar-
gue that information-deficit models of behavior change fail to take account
of the praxis of actual patterns and practices of energy use and the rea-
sons these exist, both historically and culturally (Shove and Walker 2007;
Pink 2011).> Martin Hand, Elizabeth Shove, and Dale Southerton (2005),
for example, argue that approaches to public engagement that use infor-
mation as a mode of political persuasion are destined to fail on their own
terms owing to their presuppositions about people and energy use. Many
behavior-change approaches use techniques derived from a combination of
the physical sciences, psychology, and economics, which assume that indi-
viduals are universal rational actors with tendencies and proclivities that
determine how they use energy. Such approaches are critiqued for failing
to recognize the sociomaterial arrangements (from food infrastructures,
to employment patterns, to normative ideas about cleanliness, freshness,
or comfort) that structure actually existing energy relations in particular
places and particular times (Shove and Walker 2007).

If we were to see the ecohome’s ambition to educate through visuals and
information as the only way in which it was expected to have an effect, then
it would be appropriate to subject it to such a critique. The house could be
seen as a neoliberal technology of discipline and control and a technique
that ultimately reduces the human subject to a rational choice-making con-
sumer. However, walking around the house with Elaine, I gained the dis-
tinct impression that the designers of the house had already anticipated this
critique in its design. While the house did have some ambition to transform
behavior through information and instruction, it also invited participants
to engage the house in importantly different ways.
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As Elaine and I walked through the house, we came to a section dedi-
cated to information about heating controls. Here Elaine began to tell me
that one of their worries was how to differentiate the advice they were giv-
ing to people who were elderly or sick, as well as those living on low in-
comes, for whom the suggestion to “turn your thermostat down by 1 de-
gree” might be not only inappropriate but even life-threatening. She was
very sensitive to the context of advice. While not articulated explicitly as a
sociomaterial critique, this kind of observation hinted at an awareness that
the model house was less a blueprint for action than a prompt for reflection
and conversations about what acting might look like for those visiting the
space. Gathering ecotechnologies in the house was done with a view to
both demonstrating to people forms of acting that were necessary to tackle
climate change and opening up reflection on the parameters of what was
possible with current and emerging technologies.

If the supposition that information displays can transform behaviors
has been broadly critiqued within the energy humanities, so too has the
idea that the technologies displayed in ecological show homes can generate
greater political engagement in environmental problems. Indeed, it is pos-
sible that these show homes, far from inculcating a form of environmental
citizenship in the population, actually reduce people’s engagement with en-
vironmental issues by displacing the issue of climate change onto technolo-
gies that depoliticize the issue they are addressing. Noortje Marres (2008)
has described how ecohouses built as marketing tools for property develop-
ment companies often entirely hide their green or environmentalist inten-
tions from customers and highlight instead consumerist preoccupations
with cost, financial savings, and comfort. Even where climate change is
explicitly articulated in these promotional ecohomes, Marres argues that
it is highlighted as a way of demonstrating to people living in these homes
that they can be absolved of the guilt of excessive consumption by the infra-
structure of the home and its technologies. Here, by becoming a proxy for
political action, ecohouses, and the energy-saving technologies they con-
tain, effectively allow for the depoliticization of human subjects, who are
then free to return once more to the proper work of domestic labor (the
making of familial relations that takes place in the house), absolved of the
responsibility for engaging with the extensive environmental relations that
take place through the materiality of the ecohouse and the interconnected
capacities of the objects it contains.

This, however, is an inappropriate critique of the way in which technolo-
gies were being displayed in the Manchester Eco House. Although it was
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papered with many advertisements for commercial products that would
do the work of reducing carbon emissions, the aim of these ads and of the
technologies displayed was to increase, rather than obscure, people’s sen-
sitization to the climatological implications of objects. As Elaine showed
me around the house, she encouraged me to constantly pay attention to
the way in which people might actually take on the project of turning their
house into an ecological home through the use of these technologies, the
challenges they might face, and the way they might overcome these chal-
lenges. For Elaine, as for others who were working or living in ecohomes,
what was absolutely crucial about these technologies was that, as tools for
engaging anew with the home, they might have the potential to inculcate
in people a new sense of environmental attunement.

Outside, in the garden of the Manchester Eco House, there were further
suggestions of things that people could do to transform their homes. Elaine
told me that the shed was put in the small backyard because they needed
somewhere to keep a bike, because “the people who live here bicycle.” Of
course, no one lived in the house; it wasn't even a functioning house. But
this was not the point. The point that Elaine seemed to be making was that
the home was to be read as a sign of a relational affinity with the ecosys-
temic connections that constituted climate change. The shed was a mate-
rial artifact that, by tying the house to the story of an imaginary family,
helped conjure the fiction of a house that could be lived in by a hypotheti-
cal ecologically minded subject. To further emphasize the importance of
moving from the house as a site of information provision to the house as
an example of real everyday life, Elaine then began to tell me of her own
experience of making some of the artifacts on display. She told me about
a wormery nailed to the wall that was to be used for recycling the family’s
food waste, pointing out the tiger worms that she had found congregating
around the rim of the wormery, which seemed to be using the space, as far
she could see, as a kind of nursery. She also told me about the sedum roof
that covered the shed and how to go about making one. First, she told me,
you have to add quarter-inch exterior plywood to the top of the roof, then
plastic sheeting. Then you have to put pressure-treated lumber onto the
roof as cross-timbers, then fill it in with a mixture of compost and crushed
brick. She told me how they didn’t get it quite right at first, how they planted
alpines and sedums to begin with, but then they got overgrown and eventu-
ally they had to replant to get it looking like it looks now. Here then, in place
of a simplistic version of information transfer leading to better and more
ecological consumption choices, it was the semiotic qualities of environ-
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mental engagement that Elaine emphasized. The tale of her engagement
in making the garden emphasized that the house was not just a site for the
gathering of information, and the application of that knowledge, but rather
aplace where learning about the relationship between climates and houses
was achieved by listening, reading signs, doing, and adjusting.

The attention to a kind of do-it-yourself or craft approach to adjusting
and attuning aspects of home environments that Elaine’s tour highlighted
suggested that pro-environmental relations were not just a matter of ratio-
nal forms of behavior change or cynical depoliticization as critiqued by
Shove and Marres. Rather, this situated and craft form of material engage-
ment hinted at the role the house was intended to play as a form of action
that exceeds more managerial and planned responses to climate change.
Here, in the intimacy of thinking with sheds and green roofs, walls and
worms, seemed to lie alternative and more hopeful possibilities for think-
ing like a climate and living in a world of climate change. To explore in
more detail how these alternatives were pursued and experienced through
the distinctive form of the ecohouse as a political technology, let us turn
now to see how such intimacies were experienced and pursued in some of
Manchester’s other ecohomes.

Domestic Thermodynamics

Liam and his apprentice, Tom, are putting the final touches on the Cosy
Home before its grand launch. With just £10,000 from a low-carbon fund,
supplemented by donations of time and furniture from local businesses,
Liam has succeeded in transforming a problematic house owned by the
housing association where he works from a cold, damp, and leaky build-
ing into a cozy home—a warm, dry example of a comfortable and energy-
efficient house. Liam shows me a PowerPoint presentation that he has been
using to tell people about the home. The before-and-after pictures of the
home are impressive, but it is the numbers cited in the presentation that
really tell a story of transformation, with the energy rating having risen
from a low D64 to a relatively high “B87, translating as a 62% reduction in
estimated annual carbon emissions and a cost saving on gas and electricity
of £620 per year.”

Liam is the environmental officer at a Manchester housing association,
and thinking about how to reduce carbon emissions is a key part of his
work. Like other big housing associations in the city, Liam’s employer has
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been working closely with the city council and the climate change steer-
ing group as part of ongoing conversations about how to reduce the city’s
carbon emissions. Liam is very proud of his work; he explains to me how
he managed to find funding, institutional support, and local donations to
create an experimental, proof-of-concept ecohouse, which he hopes will
help him improve the energy efliciency of the rest of the housing associa-
tion’s homes for the purpose of carbon emissions reductions. Working for
ahousing association that provides housing for some of the poorest people
in Manchester, Liam is equally concerned about how to turn homes into
better places for people to live. The combination of these ambitions is re-
markably generative in terms of his ability to make changes to houses. His
focus on carbon emissions has opened up access to grants from funding
bodies that would not have been available otherwise, while the benefits
in terms of concerns around health, poverty, and homelessness mean it is
easier to get political support from the housing association board for many
of the investments he requires. Liam’s job requires him to inhabit precisely
the opening between biopolitical and climatological concerns we looked
atin chapters1and 2.

This attention to both climate and home environments draws Liam and
Tom every day into conversations and interactions that demand they si-
multaneously account for climates, technologies, buildings, people, and in-
stitutions in their work. One day they start in the morning with a meeting
with a radiator salesman, in which they hear about the wattage of different
kinds of storage heaters and their capacities for intelligent control. Liam is
skeptical about the high-tech promises of these radiators, particularly given
that the main challenge they face with the public housing units where the
radiators are going to be put is that the radiators frequently get ripped off
the wall. After this there is a visit to an over-fifties housing unit to check
on how new lights with sensors are faring. Here Liam and Tom delve into
utility cabinets to look at fuse boxes, only to find that the whole residential
blocklooks as if it needs rewiring. Then there is a visit to a home that is due
to be refurbished. Liam, Tom, and I look around, and discussions ensue
about what needs to be done.

The house has been difficult to rent out as it is in desperate need of up-
dating. Previous tenants have stayed only a short time before complaining
about the damp and eventually moving out. Liam and Tom are looking
at the house to see whether it can be renovated; meanwhile, they are also
thinking about how its carbon emissions can be brought down. As they
walk around the house, they look at what changes can be made, weighing
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the carbon reductions that can be achieved against the cost of the changes
and the increase in weekly rent that would result from improvements.

While the house is approached with a calculative logic in mind, what
is even more evident is the way in which this calculative understand-
ing is sustained by and extends an intimacy with the materiality of the
house—bricks, foam, air, and water. Upstairs we look at the bathroom,
considering whether they should lower the ceiling. Liam wonders whether
they should take out the airing cupboard or to leave it to house one of the
monitoring technologies they are thinking of installing.* We have looked at
all the bedrooms to see what insulation and decoration they need. Liam has
considered insulating and closing off the attic (a cheap option) or insulat-
ing it a bit less and keeping it as a bedroom. Downstairs we have looked at
the change in the height of the floor from the corridor into the kitchen and
the sitting room and have considered whether it would be better to raise the
floor and put insulation underneath or lower the ceiling in the attic. Each
of these decisions has knock-on effects. Insulating the walls means that
the fireplace becomes a potential site of “cold bridging,” causing heat loss
as well as condensation and damp. Taking out a partition wall might make
more space, but it would also change the airflow, reduce light, and poten-
tially make the house colder.

Later we stop in at the recently renovated Cosy Home. Talking me
through the space, Liam again highlights how the house is an object that
he understands primarily through an attention to the material relations of
brick, heat, cold, water, and airflow.’ He tells me how, to keep the costs of
retrofitting the house down, he had created his own method of internally
insulating the living room, creating a wooden frame and filling it with insu-
lation material.® But this required careful attention, ensuring there were no
gaps where condensation could build up. Putting insulation into the home
had the effect of creating a more airtight space, which in turn required a
ventilation system to be installed. Creating an ecohouse demanded a sen-
sibility to materiality and in particular to the question of how materials are
held together in thermodynamic arrangements that have potentially pro-
found social and political effects.

Andrew Barry (2015) recently suggested that insufficient attention has
been paid to the place of thermodynamics in social and political practice.
Building on the philosophical work of Isabelle Stengers, Barry suggests
that while scholars have done much in recent years to incorporate objects
and materials into their analysis of social relations, energetics and, in par-
ticular, thermodynamics have been overlooked as a constitutive part of so-
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cial and political life. Thermodynamics is significantly different from an
attention to matter. Whereas a focus on materiality has demanded a turn
to the ontological presence and affordances of objects and things in social
life, to forces and to cause-and-effect physical relations, thermodynamics
concerns not things but systems of relations. These relations are knowable,
visible, and manipulable, not through engagement with a stable form that
endures through time and can be measured and stabilized, but via forms of
measurement that index and describe relations that are in a constant state
of movement and flux. Thermodynamics are relations that come into view
and are also constituted through technologies that both measure energy
and convert it from one form into another—heat into light, motion into
electricity. While Stengers is concerned primarily with the implications
of thermodynamics for a reinvigoration of the philosophy of science (so as
to enable scientific facts about energetic relations to be more successfully
incorporated into accounts of scientific practice), Barry argues that even
Stengers stops short of attending to the importance of thermodynamics in
contemporary political relations. Barry thus calls for the social sciences “to
show how the diverse ways in which the conversion of energy is measured
have become an explicitly governmental and political matter” (2015, 122).

As Liam and Tom worry about the seemingly mundane considerations
of insulation and heat conservation, I want to suggest that we find in these
conversations signs of precisely the energetic, thermodynamic governmen-
tal and political concerns that Barry intuits. Rather than focusing on the
ecohouse as a site of information transfer and behavior change, then, I am
interested in how ecohomes operate as a mode of climate politics because
of the attention to their thermodynamics that they demand. I suggest that
thermodynamics is particularly relevant to our analysis of climate think-
ing and climate politics because of the way in which it highlights the link
between climate and houses in terms of an affinity of form.

Thermodynamics and Difference

If instruction toward the ends of behavior change describes one way in
which ecohouses operate as a political technology, their place as objects
that demand an attention to the political implications of thermodynamic
properties offers a rather different slant on the politics of these homes.
Whereas the former draws attention to the creation of a neoliberal, eco-
logical subject and recovers in its critique a more humanistic, complex so-
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ciology of energy, the latter demands that we look at how thermodynam-
ics becomes inscribed with political intent and attend to the implications
of this material politics. In conversations with Liam about the purpose of
the Cosy Home, the political intentions of the home were made very ex-
plicit as he explained to me that the house was given the go-ahead by the
management less as a form of instruction for individuals on the basis of
facts than because it was seen as a way for the housing association itself to
get “an understanding of what is possible.” One of the ambitions, then, was
that the home would become “a learning center,” not for passive ecologi-
cal subjects, but for the housing association itself and its network of part-
ners, who could come to know more about thermodynamics and houses.
The same rationale was expressed in discussions within the council about
proposals for other ecohouses. At one Greater Manchester meeting, when
proposals for a new demonstration house were being discussed, what was
stressed in particular was the need for “knowledge capture” about both the
thermophysical and political possibilities such a house would enable, and
the additional question this raised of where that knowledge “trickles out”
and for whom. Similarly, at the Manchester Eco House with which we be-
gan, anoticeboard in the front hallway was covered in newspaper clippings
of times when politicians, businesspeople, and international delegations
had visited the house, along with letters from companies and supporters
who extolled the virtues of the house as a place where technologies were
tested out and where they had, with the designers of the house, learned
more about climate, energy, and their material instantiation in the home.
Thermodynamics was an emerging site of new expertise.

That these houses were seen not only as sites of instruction for ecologi-
cal publics but also as forms of material transformation that experts them-
selves were learning about did not erase the public from an understanding
of their effects. However, it did shift how householders were to appear in
discussions about the political implications of such houses. For example,
on another occasion when I watched Liam showing people around the
Cosy Home, he once again stressed how much the housing association had
learned in putting the house together, but then he started to talk about the
training he thought would be necessary to ensure that people who lived in
the house in the future understood the house and how to live in it in a way
that would not undo the hard work that had been done to make this into
both a cozy and an ecologically friendly home. This was not instruction
about how to be ecological citizens but a more prosaic form of instruction
about how to be what we might call a thermodynamic citizen. Liam told me
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how thermodynamics was, in fact, already a point of contention between
the housing association and its residents. He told me how people hanging
washing on radiators to dry was already a cause of damp in many of the
housing association properties; he often had to try to teach people to open
windows or to put their washing outside. In the Cosy Home, the careful
balancing of insulation and ventilation made it even more important that
people did not dry their washing on radiators; it also created the potential
for other kinds of minor misdemeanors such as opening windows to let out
cooking smoke rather than using the stove hood—an act that would reduce
the functional efficiency of the house.

As Liam and Tom talked about who was likely to respond well or badly
to this intensified attention to thermodynamics, it was clear this was far
from morally neutral. Liam recalled previous projects where individual
homeowners had refused to be involved in schemes to insulate a row of
terraced houses. He and Tom speculated, not without some awkwardness,
that it was “often Asian families” who did not want to participate in insula-
tion schemes, and Liam talked of times when he had gone to talk to people
after hours at their homes, or had spoken to the imam of a mosque to get
people on board with such schemes. As thermodynamics created a new
terrain of intervention, this became a medium for the rearticulation of al-
ready existing understandings of social distinction among the council, the
housing association, tenants, and homeowners. Negotiations across these
categories via the medium of thermodynamic concerns articulated lines of
distinction that entangled thermodynamically appropriate or inappropri-
ate behaviors with class, ethnicity, and education.

Liam’s own background had provided him with a particular vantage
point from which to understand the thermodynamic properties of houses.
This came in part through prior practical experience working with build-
ings. Liam’s background was not in materials science or physics but as “a
spark,” or electrician. After an injury he had retrained as a building sur-
veyor, where he gained a grounding in the material makeup of buildings.
Thus, his description of the process of making the ecohouse was a descrip-
tion of a deepening of his own attunement to material processes through
a cultivated attention to materials as sign-producing entities. He in turn
was apprenticing Tom, a local working-class young man who lived near
the ecohome, into these attunements, teaching him to be aware of build-
ings and their material idiosyncrasies. He was very aware of the counter-
intuitive nature of material relations and the need to train residents on how
to live in ecological homes rather than assuming that an understanding
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of materials was self-evident. Training people, for Liam, was required to
avoid both physicalillness and behavioral deviance. But he was aware that
the injunction to do what the housing association officer told them was not
understood by many of the tenants as a neutral or pragmatic instruction.
Thermodynamics was simultaneously physical and morally charged.

The relationship between houses and the morality of conduct is not a
new issue. Houses not only are sites for living but also carry ideas about re-
spectability (Lewis 2014), class (Fennell 2011), and neoliberal personhood
(Lea and Pholeros 2010). The role of thermodynamics in inflecting con-
versations about morally proper forms of conduct shows how the thermo-
dynamic dimensions of climate thinking entered into this already morally
loaded set of concerns.

In a similar case in Australia, Tess Lea and Paul Pholeros (2010) explore
the logical end point of a rationalist approach to housing provision that
attends to the material properties of houses rather than their social sig-
nificance. Frustrated by analyses that insist on attributing problems with
vandalism and poor housing to indigenous residents in a way that serves
to reinforce a distinction between people of different classes and cultures,
the authors twist the usual narrative that Aboriginal Australians do not
know how to live in houses because of their culture by reconfiguring their
analysis around the problem of the materiality of the object of the house.”
They argue that what is much more important in indigenous housing poli-
tics than some latent attachment to nomadic life is that the houses that resi-
dents are provided with might look like houses but in fact fail to function
as houses. Drawing attention to the politics of form, rather than the poli-
tics of identity, Lea and Pholeros demonstrate that classic attributions of
morally problematic behaviors to particular marginal groups are not sim-
ply layered onto new material conditions but are actually reproduced by
things that look like objects but do not perform like them. In the case that
Lea and Pholeros present, disconnected pipes, nonfunctioning toilets, and
inadequate drainage become sidelined by the apparent uniformity of the
figure of the house, on the one hand, and the differentiating quality of cul-
ture, on the other.® The problem for indigenous Australians is not that they
do notknow how to live in houses because of a particular cultural history of
nomadism but that the houses they are provided with are not, to all intents
and purposes, houses.

This is of relevance to our discussion here for it highlights that the for-
mal properties of entities—in our case the thermodynamic properties of
houses—not only provide the material conditions for the climatological
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form of emancipatory politics but also create configurations of social rela-
tions that replay already existing social distinctions in new ways. When the
insulating cladding on the Grenfell Tower in London caught fire in June
2017, tragically killing seventy-two residents, it unfolded a story that tied
insulation to class (people said the cladding was put on the building to im-
prove the aesthetics for richer residents), migration (rumors abounded of
illegal tenancies and fatalities not counted), institutional politics (ongoing
arguments between the tenants association and the council), and commer-
cial interests (what standards the cladding was tested to, who checked this,
who profited). Thermodynamics, it turned out, was political through and
through. In Manchester similar issues were articulated, ifless dramatically,
in a realization that mold and asthma were being caused by poorly fitted
insulation, installed by untrustworthy or inexperienced builders tapping
into a new market for ecological housing, and that housing associations
were ignoring the needs of their tenants by being more concerned about
installing solar panels on roofs than fitting new bathrooms or kitchens.’
After the Grenfell Tower disaster, I was aware of at least one climate change
project that was looking at putting smart metering into housing association
houses but was pulled owing to the associations being made among insula-
tion, climate change concerns, and the complex responsibilities of housing
associations to residents, cities, and the world.

To return to our ecohomes, then, the way in which climate thinking
unfolds, through experimental ecohomes, into a reappreciation and recon-
figuration of social relations provides an importantly different terrain of
politics from that critiqued by sociologists like Simon Guy and Elizabeth
Shove (2000) and Noortje Marres (2008). For here we find not a socio-
logical attempt by some human subjects to address other human subjects
but a space of social interaction constituted by the differential positioning
of thermodynamic relations and their effects on bodies and communities.
This attention to thermodynamics also challenges the call made by people
like Jane Bennett (2010) to rethink environmental problems less in terms of
an engagement between humans and nature and more in terms of a politics
of vibrant matter. Bennett argues that attuning people to the vibrancy of
their material entanglements with other human and nonhuman materiali-
ties offers hope for the problem of how to engage people in doing something
about processes that appear distant from day-to-day concerns, such as re-
ducing carbon emissions for the good of the world climate. While Bennett’s
interest in vibrant matter resonates with the focus of people living in and
creating ecological homes on thermodynamic properties, the simultane-
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ous resistance to this attunement, and the terrain of political negotiations
that it opens up, reminds us that we need to recognize that what can seem
like liberal calls for attention to material relations can also be the cause
of new kinds of social differentiation. Part of this differentiation is, as we
have seen, about the potential disenfranchisement of those who find them-
selves at the receiving end of thermodynamic thinking. Anotherimportant
outcome of the same practice of thermodynamic attunement, however, is
its capacity to be productive of new forms of political agency. It is here we
come to our second example of the political effects of the ecological show
home—the figure of the vernacular engineer.

Vernacular Engineering

As well as focusing on the material properties of the house, another point
that Liam made in his public tour of the house was that the house is what
he calls a “realistic retrofit.” While it is a model of what can be done, it also
allows for a tale to be told of what he would not do again. An air-source heat
pump, for example, which he installed with a discount from the supplier,
turned out not to be particularly efficient in Manchester’s winter, when it
would be needed the most. Proprietary cladding was often problematic,
mechanical ventilation might be right only for some kinds of families who
could be trusted to use it properly, and certain technologies that worked
well in this house, such as a phase modulator that transformed the voltage
from 240 to 220 volts, were, it turned out, donated and would not be finan-
cially viable to use at scale across the housing association stock. To build
an ecohome was to become an expert in an emerging field of practice that
blurred communication with thermodynamics, new markets, building reg-
ulations, forms of measurement, local politics, and national building policy.

This relationship between ecohouses and expertise was also key to
other ecohouses in the city that were also explicitly displayed as objects
of learning. Many of these were not institutionally created like the Cosy
Home or the Manchester Eco House but were rather projects that home-
owners had embarked on themselves, sometimes with support from grant-
giving or public organizations that had helped them through the begin-
nings of what was to be an ongoing learning process.

The style of these homes varied, but the stories that people living in
them told about how they had come to create these ecological renovations
and their experiences of doing so repeatedly came back to the transforma-
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tive experience of learning that the process of making the house had gen-
erated. One man in his early thirties, whom I will call Rob, had bought a
derelict terraced house in Salford and transformed it into a sophisticated
modern home, all the while trying to make it as energy efficient as possible.
For him, he said, it was “all about comfort,” but it also seemed to be “all
about learning,” for when we visited the house, he had fully documented
the whole process with photographs and measurements and regaled us
with tales of the things that had gone well (the heating and ventilation sys-
tem is so efficient there is sometimes too little humidity in the house) and
things he had decided to forfeit (he didn’t do an airtightness test as it was
too expensive). Others I interviewed about their experiences of retrofitting
had photographically and textually documented the process in great detail
and were keen to talk about their experiences and what they had learned.

The culmination of the experience Rob had gained through doing the
house up had led him to set himself up as an energy consultant. He was
not alone in going down this route. Liam was also considering whether he
could use his expertise in improving the material efficiency of houses by
becoming a consultant for a government scheme called the Green Deal that
was just about to begin; meanwhile, a couple in another suburb of Man-
chester, one of whom attended the eco-accreditation workshop I discuss
in chapter 3, had first renovated their house and then also set up their own
consultancy in ecorenovation.

Others who were retrofitting their homes often embarked on the project
because they already had professional expertise that qualified them to un-
derstand the material properties of houses. Several people who had reno-
vated their homes were architects, engineers, or materials science profes-
sors and had been interested in turning their technical understanding of
buildings toward a project of learning centered on their own properties.
While these houses were opened to the public as show homes, they were
not primarily instructional facilities. Rather, for the people living in them,
these homes as projects of improvement and transformation were valued as
sites for testing or probing the possibility and efficacy of forms oflife within
amorally charged landscape of relations with materials. Opening up these
homes wasless a matter of instruction than a practice of sharing the experi-
ences and challenges that engaging the home as an object of experimental
intervention produced.

Operating as a space of learning and experimentation, then, the homes
were generative of a subject position vis-a-vis climate change that I term
the vernacular engineer. While some already had engineering expertise be-
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fore retrofitting their homes, making their home more energy efficient was
apublic act that turned this expertise to the end of making their home into
an object of political intervention (see Marres 2015). For those who did
not have this expertise to begin with, addressing homes as sites of climate
action demanded not only political commitment but the requirement to
learn about the home as a site of thermodynamics. This in turn demanded
attention, as we have seen above, to the more extended social and political
implications of these material relations.

Becoming a vernacular engineer, then, was not about creating the clo-
sures, boundaries, or containments of planning that we saw in previous
chapters but about participating in a form of material politics that de-
manded an attention to matter, to social relations, and to global climate
change. The way in which this attention to relations was enacted through
the form of the ecohouse brings us to the final point I want to make regard-
ing why ecohomes seemed to succeed as a form of action where strategies
and plans did not—their status as experimental interventions, or what I
prefer to call “infrastructural trials.”

Infrastructural Trials

Urban theorists Harriet Bulkeley and Vanesa Castin Broto (2013) have
recently suggested that cities around the world are approaching climate
change through what they call “governance through experiment.” A simi-
lar claim has been made by Andrew Karvonen and Bas van Heur (2014)
in their work on the development of urban laboratories as a way of dealing
with combined ecological and technological change in cities; meanwhile,
sociologists Jennifer Gabrys and Noortje Marres have both documented
how experiments in green living manifest in the development of prototypi-
cal digital tools such as air-quality monitors, blogs, and other forms of cit-
izen science (Gabrys 2016, 2017; Marres 2009). As a catch-all term for a
wide range of policy interventions, the label experiments points to the pro-
visional and exploratory nature of interventions like ecohomes. However,
the use of the term experiment to describe the aims of these projects is also
somewhat misleading. The projects that these studies describe as experi-
mental are rarely, strictly speaking, experiments.

Because of the somewhat misleading associations carried by the term
experiment, I find the idea of infrastructural trials more appropriate to de-
scribe the kind of politics that ecohouses and similar interventions are able
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to enact. Trial is a more open term, one that both includes the closed work
of experimentation but also draws attention to the act of questioning more
broadly. It also has the benefit of bringing into view the sense that these
techniques of political transformation work because of the way in which
they put both people and materials on trial. What people were doing with
ecohouses, even in the most experimental setting, was not creating uni-
versal truths but rather deconstructing, or disrupting, objects in order to
reconstruct them anew.

This s very similar to what Geoffrey Bowker (1994) has elsewhere called
“infrastructural inversion.” Bowker introduced the term infrastructural in-
version as a research technique for focusing on infrastructures and expos-
ing their inner workings, but it works equally well for describing the kind of
engagement we find at play in experimental ecohouses. Interestingly, Paul
Edwards (2010), who has written about climate science, uses this same idea
ofinfrastructural inversion to illustrate how climate scientists are forced, by
what I have been calling climate as a form of thought, to rethink their own
analytical infrastructures. Just as these scientists are forced, by the formal
qualities of climate that are evidenced by modeled projections into the fu-
ture, to learn anew about the information infrastructures that make that
knowledge possible, so too have those working to mitigate climate change
through ecohomes found themselves remaking what the home is as they
mobilize it to the ends of creating climate-appropriate futures. Responding
to climate data that redefine houses as carbon-emitting objects requires,
as we have seen, relearning what a house is in thermodynamic terms. In-
frastructural inversion, and the forms of learning that this process entails,
allows houses to be transformed into techniques of political intervention.

Asaresponse to the demands of thinkinglike a climate, the ecohome as
infrastructural trial operated as an invitation for materials to display their
thermodynamic properties and for the knock-on social and political effects
of thermodynamics to be allowed to unfold and be understood. The house-
as-trial, then, offered a way of moving into a future that is defined both
by uncertainty and by inconvenience. If, as Margaret Atwood (2015) and
Naomi Klein (2015) have argued, climate change should really be called
“everything change,” infrastructural trials offer a way of acting in a space
of politics that, as we have seen, is defined by simultaneous demands to
change everything (transport, consumption, energy) while keeping every-
thing the same (progress, rationality, economic growth).” They offer a way
of intervening outside the plan-action orientation that we explored in the
previous chapter.
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If charismatic leadership and rational planning have been techniques
of power oriented toward futures that manifest as speculative, calculative
imaginaries, the ecohome as infrastructural trial offers a rather different
model of how to do politics. As we have seen, ecohomes work with an ori-
entation to the future that is framed by models that surface the materiality
of climate change—that is, by climate thinking—but in their attention to
thermodynamics, they do so without making the break between the form
that is global climate and the form that is the lived house. Both are under-
stood as entities that emerge from the significatory interplay between ther-
modynamic and social relations. Indeed, what emerges from an attention
to the ecohome as an infrastructural trial is that the house is operating not
in distinction to the climate model but as a model of thermodynamic poli-
tics in its own right. To illustrate what I mean by this, I turn to a final ex-
ample of Manchester’s ecological show homes—the Salford Energy House.

The Salford Energy House

In 2009 a team of researchers from Salford’s Centre for the Built Environ-
ment put in a large bid to the European Regional Development Fund to
build an experimental energy house. Like the Manchester Eco House and
the Cosy Home, the Salford Energy House was to be a pre-1930s hard-to-
heat property without cavity walls. Like these other ecohouses, the Salford
Energy House would be a means of producing knowledge that could in-
form attempts to fit out old houses with insulating measures. The lead aca-
demic on the project was an advisor to the city council, attended many of
the meetings about building retrofitting that I described in earlier chapters,
and thus hoped to use the emerging knowledge from the project to improve
local and personal expertise on the thermodynamic properties of houses.
However, unlike the other ecohouses I have described, this project was not
the conversion of an existing property, or a place where people would likely
eventually live, but a full-scale replica of one-and-a-half terraced buildings
located inside a weather chamber in a physics laboratory on the campus of
Salford University.

In 2010 the funding was awarded, and the construction of the house
began. The purpose of the project was threefold. Once built, it would first
of all provide a research facility where academics researching the built en-
vironment could conduct experiments. It was envisaged that these would
be both experiments on the interplay between weather conditions and ma-
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terials and psychological experiments on behavioral responses to carbon-
saving technologies. The second purpose of the house was for local small
and medium-sized businesses working in the green-technology sector to
use it as a testing ground for technologies they were developing. It was
hoped that providing this free facility would help stimulate the local green
economy and make Northwest firms more competitive. Last, the house
would also operate as a commercial facility that could be rented by com-
panies of any size from any part of the world to test their carbon-saving
technologies.

The standardization of the house and its environment was key to its
efficacy. The engineers running the project had decided that the house
would be a fully functioning replica of a particular hard-to-heat property,
and so it was built according to strict plans and then equipped with a tele-
vision, a fridge, heating, lighting, and running water, as well as its own rep-
lica address: 1Joule Terrace. In addition to normal domestic technologies,
it was also fitted out with a large number of sensors that could measure
temperature and humidity. The house, built in this way, was considered
a “baseline,” to which the building would be returned after each experi-
ment. When people using the house installed an energy-saving technol-
ogy, it would be removed before the next experiment began. The chamber
in which the house was placed also had to be kept stable. It was fitted out
with a heating, ventilation, and air-conditioning system, which was kept at
a constant temperature except when it was being used for experiments. It
was then possible to drop the ambient temperature to below freezing or to
raise it to over 30 degrees Celsius. It was also possible to make it rain.

The purpose of stabilizing both the house and the conditions within
which it was operating was, once again, to enable it to function as a site for
the production of new knowledge about the relationship between build-
ing materials and environmental conditions. The experimental knowledge
that it was hoped the house would produce was less about the pursuit of
scientific truths than about the creation of commercial and political op-
portunities. When I visited the house, our guide explained to us that recent
government plans for reorganizing the provision of energy-saving technol-
ogies under an initiative called the Green Deal had prompted many small
companies to take an interest in the energy house. The Green Deal was a
method of funding energy-efficiency improvements in houses through a
scheme that would enable householders to apply for aloan to cover the cost
of these technologies. The idea was that the loan would be paid back with
the savings resulting from lower energy bills. To ensure uniformity and ac-
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countability, the public was to be expected to purchase technologies from
a list of approved Green Deal suppliers. Being included on the list would
require businesses to prove the viability of their technologies, and this is
where the Salford Energy House was to come in.

What, then, made possible the move from the instructional show homes
of the 1920s and 1930s, aimed at inculcating a consumer desire for electrical
housecraft, to the twenty-first-century energy house in a weather cham-
ber? Each of these homes might be thought of as a model, but what they
are models of, and indeed models for, is instructive for our understanding
of climate change as a more-than-human phenomenon whose form frames
the possibilities that political action and political subjectivity can take. All-
electric houses offered models for a way of living, an image of a lifestyle
like that found in a magazine or reproduced in the kinds of domestic dis-
plays found in museums like the Victoria and Albert Museum that oper-
ated in a representational milieu that was delimited by the properties of
electrification. The house in the weather chamber, in contrast, transformed
the home from a domestic interior for the making of kin relations through
electrical power to a material structure through which ecological systems
of relationships could be assembled. Rather than enacting a process of
interiorization—the maneuver that Ann Kelly and Javier Lezuan (2014)
describe when scientists use “room spaces” to analyze “wild” mosquitos,
literally using the home as a site of experimentation, what we see here, in
the energy house as infrastructural trial, is rather a process of exterioriza-
tion. As the house is turned from a home into a model or trial, the possibil-
ity also emerges that the home can be refigured from a domestic interior
into a set of exteriorized material relations that are projected out into the
ecological world—in this case through the feedback loop of the chamber,
sensors, and heating.

The house in the weather chamber, constituted as a device that is ca-
pable of communicating with weather and indexing climate change, thus
arguably operates more like a climate model than a house. Here the sig-
nificant relations were not those between a domestic inside and a social
outside but rather the continuous material relations that perform and re-
veal the kind of extensive thermodynamic materiality we saw described in
the other ecohomes and in climate models. Models themselves are often
thought of as virtual worlds (see Barnes 2013; Boellstorff 2008), but in this
case the ecohome, while still a model of sorts, gained its efficacy by vir-
tue of its capacity to actualize the often seemingly virtual relations of the
global climate model by grounding thermodynamics in an infrastructural
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trial that was capable of translating the endless and unfolding relations of
climatic entanglements into a literally concrete form. Unlike climate mod-
els, however, the house in the weather chamber was also able, through its
form as a house, to establish an analogical kinship with other buildings
that, although not so extreme in their modeled nature, nonetheless shared
with the house in a laboratory both its “houseness” and the productive so-
cial possibility of such an object existing as a kind of probe, test, or site of
learning. The model house thus appeared to be successful as a technology
of climate action because of the way in which it was able to escape some of
the problems of thinking like a climate that we saw in the first half of this
book that split the world along scalar lines or demarcated different kinds of
“real” that were asked to coexist. Here the house as model did not operate,
like climate models, as a representation that indexed global climatic change
atascale disassociated from the city but instead enacted the relationality of
climate in a modeled form that was also able to sustain an iconic relation-
ship to local histories and interpersonal relations through its morphology
asahouse.

Climate models, as we have seen, perform a version of relationality that
produces what people have variously termed cognitive dissonance, a value-
action gap (Whitmarsh 2009), or even willful denialism as people are asked
to take a heady ride from a cM to individual action, to imaginaries of melt-
ing ice and starving polar bears, to sweltering cities, shivering mountain-
tops, or forests on fire. The ecological show home understood as simply a
site of instruction or behavior change reproduces this gap. However, the
house as a site of intimate experimentation with thermodynamic proper-
ties enables an attunement to material relations that does not do away with
their relationship to global climate change but rather establishes a formal
resonance between global climate change and local thermodynamic ef-
fects. Climatic relationality is thus experienced in the experimental eco-
house through an analogy of form.

The effect of this refiguration of climate in the object of the house is that
the house, unlike the global model, does not require a shift in scale either
to experience its ecological efficacy or to relate it to other entities that per-
form the same role. Because the experimental ecohome has a formal affin-
ity to both climate change and houses, there is no need for a shift in scale
to move from the Salford Energy House, to the Cosy Home, to the climate;
rather, all that is needed is an analogical maneuver that means these onto-
logically rather different entities are held together as significatory elements
of a single idea. Nor does it require a shift in scale to move from the Cosy
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Home, to Rob’s house, to the homes of the ecobloggers Marres describes,
or indeed to the home of anyone who has addressed their house in terms
of a relationship between local heating and global warming. That which
these homes share is their capacity to imitate each other in form and matter.

Thinking like a climate, with its simultaneous attention to the formal
relations of thermodynamics and the moral qualities of acting in the pub-
lic good, emphasizes, then, a value-infused capacity to be attentive to en-
vironmental relations. Ecohouses are productive objects of climatological
engagement because they enable this relational form of being to be oper-
ationalized through materialities that are simultaneously consistent with
climatological relations and houselike. This object relationality in turn
creates the possibility of a particular kind of political subjectivity—what I
have called vernacular engineering as a mode of political engagement. Ver-
nacular engineering, rather than, say, public consultation or democratic
forms of governance, brings together householders, university research de-
partments, and environmental activists into a shared project of social and
political reconstruction. Rather than tackling climate change by attending
only to extended networks of unfolding ecological relations, a process that,
as we saw in chapter 3, leads to the experience of material unraveling and
the creation of a currently untenable ontological instability for objects or,
as we saw in chapter 4, produces a gap between future climates and present
buildings, what each ecohome, treated as existing in an analogical or iconic
relationship with other ecohomes and the climate, produced was a mode of
acting that held climate in view, while still enabling the sociological reality
of objects like houses to be present as part of the same real world.

If experimental ecohomes surface the vernacular engineer as a form of
expert-amateur appropriate to tackling climate change, then what does the
appearance of this figure do to the expertise of those political actors who
have previously taken up the mantle of tackling climate change? In par-
ticular, how does this experimental attention to thermodynamics sit in re-
lation to the knowledge and techniques of intervention deployed by activ-
ists and bureaucrats? In the next chapter, we turn our attention to climate
activism, in order to explore how experimental and collaborative forms of
intervention not only are found in houses but are also shifting questions
about who or what might be agents capable of addressing a problem like cli-
mate change. This allows us to deepen our understanding of what political
action looks like in the face of climate change and attunes us to where we
might expect to find such action occurring.
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SEVEN

Activist Devices and

the Art of Politics

In the previous chapter, we started to explore how action on climate change
has been able to escape the strictures of bureaucratic knowledge practices
by wending its way into ecological show homes. Turning our attention to
how climate change becomes present in these houses, we saw how elec-
tricians, builders, householders, and architects have found ways of being
drawn into climate politics, positioning what I called the vernacular en-
gineer as a climato-political actor. For those working closely with houses,
intimate understandings of material properties have become politicized
as they have become aligned with global climate imaginaries. Vernacular
engineering as a political practice of responding to climate change entails
more than just mathematical or haptic intimacy with materials and their
properties; it is also a means of creating a form of relating and knowing
whose relevance is framed by its effects beyond the local settings within
which itis experienced. Bringing intimate material knowledge into relation
with global processes gives this knowing an invigorated capacity to travel
to new sites, inform policies, and crosscut the distinction between private



domestic spaces and public demonstration through blogs, consultancies,
demonstrations, or home visits.

That action on climate change has appeared in Manchester in this en-
gagement with these houses signals something of a shift from where action
on climate change might usually be thought to rest. While I have explored
why policy makers and politicians might find thinking like a climate chal-
lenging, the lack of effective action by policy makers has conventionally
been remedied by those who have made it their explicit aim to bring cli-
mate change into politics through climate activism. So far these climate
activists have made only occasional appearances in my discussion of the
challenges of climate change for practices of governance in the city, but
if we are to understand how climate thinking is enabled or challenged by
other forms of thought, then we must attend not only to how bureaucrats
struggle to bring climate into politics but also to how those who speak for
the climate manage to do so, and with what effects. In this chapter I turn
my attention to the activists themselves and to the practice of activism as
it relates to climate politics.

Looking at the practices of people who consider themselves activists or
describe their practices as activist, but whose actions look somewhat dif-
ferent from what we might usually associate with activism, demands that
we extend our understanding of the way in which climate change might be
said to be political. This is an important step toward understanding what
climate change might do to the practice of politics more generally. For what
we find when we listen to the activists working in this site of climate poli-
tics is that the activities that constitute climate activism go well beyond
those that might usually be associated with public protest, campaigning,
and the interventionist techniques of new social movements. This suggest
that there is something about climate change that requires activists to open
themselves up to alternative practices of intervention.

To explore this extension of activism, I argue that we have to expand,
analytically, what we might understand as political action. Just as think-
ing like a climate required expanding what we thought of as thinking, so
too does looking at how climate change affects politics require that we ex-
pand our understanding of what politics is and how it occurs. For as we
accompany these activists, we find ourselves moving away from the usual
sites and practices of protest and into other kinds of activities that in other
times and places have often been criticized for their antipolitical effects
(Barry 2001). By rethinking what might have been cast as antipolitics as
politics, however, I suggest that we can gain insights into forms of practice
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that are refashioning climate thinking and turning it toward the ends of
social change.’

The Manchester Climate Monthly Website

Ifirst met Marc Hudson after giving a talk on my research ata workshop on
green cities at the University of Manchester, just after beginning my field-
work. Marc rushed up to me after the talk and told me that I had to talk to
him, that he knew where “all the bodies were buried” and that he had so
much to share. He pointed me, in the first instance, in the direction of a
website and blog that he had set up and was running with freelance jour-
nalist Arwa Aburawa. At the time the site was called Manchester Climate
Fortnightly, and it would later become Manchester Climate Monthly. The
site was an activist device, a way of providing a running commentary on
what the council and steering committee were doing about climate change.
On the website Marc would regularly report on his use of freedom-of-
information requests to demand information on whether council officers
were sticking to their targets and claims. Marc and Arwa also published
commentaries on climate change policy failures beyond Manchester and
on the problems with the impenetrability of academic publications about
climate change; interviews with climate scientists, activists, and academ-
ics; and ongoing critiques of all three groups. The website was a font of
information, as was Marc himself, who came to be an important person in
my research; his wealth of knowledge about the people, documents, and
policies related to climate change was crucial for orienting me within the
local and more extensive social networks around climate change policy and
activism.

Marc, however, struck something of a liminal figure in climate change
discussions in the city. Although passionately committed to the cause of
climate change, his persistent and unremitting critical stance on every as-
pect of climate change policy and practice meant that he was often kept on
the fringes of institutional climate change activities. He would regularly
turn up at events and would post frank, critical reports on those events,
raising issues about the content, organization, and social dynamics. People
found him difficult to include as he would constantly shed an unapologeti-
cally critical light back on their activities. He was rarely invited to more for-
mal meetings between the universities, the council, and businesses, such as

those I talked about in the first half of the book.
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Marc’s exclusion from these meetings is interesting because it points to
some of the unmarked lines of exclusion at play in the politics of climate. His
exclusion came in the context of a great deal of effort on the part of policy
makers to be inclusive. The development of climate change policy was ex-
plicitly collaborative because it was driven by an awareness that in order for
it to work, it would have to reach beyond local institutions like the council
and become a plan for “the whole city.” When many different people told
me about how the original Manchester. A Certain Future (Manchester City
Council 2009a) strategy had been created, they stressed repeatedly how they
had convened workshops, set up working groups, and collectively produced
the document in an attempt to incorporate different viewpoints. During the
time of my research, a “refresh” process to update the strategy once again de-
ployed the same collaborative structures of workshops and meetings with a
wide range of “stakeholders.” In 2018, when a regional mayor was appointed
in Greater Manchester and announced he would be holding a green summit
to address climate change in the city-region, once again the summit was or-
ganized around a series of “listening events,” which were open to the public
and structured so as to collect as wide a range of opinions as possible.

And yet, at the same time, the language of inclusion marked less vis-
ible exclusions. Although one of the most vocal and active of the people
I met working on climate change in the city, Marc was not allocated a
ticket to the Mayor’s Green Summit (we commiserated when he found out
I was not allocated a ticket either!). In 2019 I did attend the second an-
nual summit (Marc chose not to) and spoke to others who worried that the
event was just reproducing a “green bubble.” Marc was very aware that he
was not the only one experiencing exclusion and recognized that exclusion
was produced not so much intentionally but by the very form that sociality
in the climate community took. In an attempt to make more explicit some
of the unmarked exclusions and silences of climate change action that he
had been critically documenting on his blog for years, Marc began to collate
material on class and race in climate change activism. In 2019 he published
an interview on his website with Sharon Adetoro, a non-white-presenting
female environmental activist from Oldham (a town in Greater Manches-
ter) who had become involved in the youth climate strike movement.

This book does not systematically analyze the racialized or class-
differentiated side of climate change politics in the United Kingdom—
others have done this elsewhere, and it would be a different book if this
were its focus. Nonetheless, I want to quote from this interview in order to
highlight how Marc’s incessant and ongoing critique of the everyday work
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of thinking like a climate points to something important about marginal-
ization that goes beyond his own experiences as an activist. In the inter-
view, after talking to Sharon about her involvement in the climate strikes,
Marcasked her whether being BAME (Black, Asian, and minority ethnic) or
coming from a mixed-heritage background had presented any special chal-
lenges for being involved in environmental issues. This was Sharon’s reply:

My children are white presenting, I am not. The Environmental move-
ment is heavily white and middle class. Both of which we are not. There is
an uncomfortableness about entering that space. Especially when there
is no one within that space who reflect you or your concerns, and/or
do not have your shared experience. You only have to look at major en-
vironmental organisations and NGos in the UK and from the top down
there is a very heavy white presence, ok, who am I’kidding they are ma-
jority white. It is one of the main reasons I have stayed on the periphery
of the Environmental movement, as I see it very much detached from my
reality as a Black working class woman or even how those intersection-
alities work together within the movement, let alone being concerned
with the issues that face communities within inner city areas, which
tend to be areas with high concentration of Black and brown roc [peo-
ple of color] where there are very few green spaces, air pollution reach-
ing drastic levels—clean air zones never touch these communities nor
are they campaigned for.

So the catch 22 situation of the Environmental Movement being pre-
dominantly White is not always because Black and Brown faces are stay-
ing away because they are not engaged within the environmental move-
ment, it is also because they are being erased from it—pushed to the
fringes. It is this kind of erasure that is endemic and still needs address-
ing. However the more those with Black and Brown faces stay away, the
more that other Black and Brown Poc don’t see it as a space for them.
In all honesty I cannot totally disagree with them. ... could go on but
racism within the Climate Movement is a whole discussion within it-
self, is far reaching and something that needs to be tackled within each
organisation. There are bodies of work out there addressing allyship. A
simple google search will bring up articles and books etc. So I feel that
when people say how can I be an ally? How can we make the movement
more inclusive for poc? I have to reply with “do the work,” because you
are asking me to come up with solution to problems that are not mine.
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But from where I am sitting not many are willing to do that because
it means really looking at the structures of organisations and what their
foundations are based upon and no one least of all non Poc in the move-
ment want to hold a mirror up to themselves and how they contribute to
racism within it. Because the work is not pretty. So instead when I post
within my groups or ask questions on this issue I get crickets! Silence!
Maybe because to others the issues I post about are seen as side issues
in amovement that is predominately White but to a Poc they most defi-
nitely intersect with the movement at large.”

While I do not go into the politics of race or class as it plays out in the
practice of thinking like a climate, this chapter’s account of climate activ-
ism and that activism’s own incorporation into or exclusion from insti-
tutional ways of acting on climate change offers some insights into how
climate action is formed and conceived in ways that might reproduce un-
marked silences. I do not go so far as to analyze how technocratic and activ-
ist practice enacts lines of exclusion along class, race, or gendered lines, but
in what follows I do pay attention to the everyday concerns and tensions in-
volved in participation, collaboration, friendship, and partnership, attend-
ing to how these terms are mobilized as methods to tackle the problem of
climate change in ways that hint at some of the reasons why not everyone
is equally able to participate in the injunction to think like a climate and in
the political arrangements it has begun to call forth.

Climate Activism

During the mid-2000s in the United Kingdom, the more radical end of
climate politics found expression in an annual event called the Camp for
Climate Action, colloquially known as Climate Camp. Running from 2006
to 2011, Climate Camp was a collective of activist organizations that at-
tempted to create a social movement around climate change by highlight-
ing the unethical nature of businesses and developments that were respon-
sible for high levels of carbon emissions. Members of Climate Camp did
this through annual protest camps that were set up outside high-carbon-
emitting businesses. These included camps against proposals for a new
coal-fired power station at Kingsnorth in Kent, a camp that aimed to stop
the construction of a third runway at Heathrow airport, protests outside
the London carbon exchange, and a camp outside the headquarters of the
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Royal Bank of Scotland (Saunders 2012; Schlembach 2011; Schlembach,
Lear, and Bowman 2012).

Climate Camp had stronglinks to the global justice movement and also
to the antiroads protest movement that had appeared in the United King-
dom in the 1990s under the banner “reclaim the streets” (Russell 2015). Ac-
cording to insider accounts of the Camp for Climate Action, the idea for the
camp was formed at an antiglobalization protest meeting at the G8 summit
in Gleneagles in 2005 (Russell 2015). It was based very much on anarchist,
leftist, and anticapitalist principles, which were being reoriented in this
context toward the question of how to tackle climate change.

Coming from the new social movement tradition, the formation of the
Camp for Climate Action was self-reflexively radical and framed as a direct
opposition to the established expertise of government and business, calling
into question, as one observer put it, “the ‘truth’ or the ‘logic’ of capitalist
growth.” This form of oppositional protest deployed the techniques of di-
rect action as a way of cutting through the technocracy of expert evalua-
tions and cost-benefit analysis. Climate change, with its basis in a political
and economic system sustained by many of the same technocratic devices
that had already been critiqued by antiglobalization movements, was in
many respects an ideal target for antiglobalization protestors, particularly
when their focus was big oil businesses, banking, and extractive industries.
Direct action, moreover, promised to do what more bureaucratic, concilia-
tory approaches to carbon reduction had failed to do, shifting the problem
of climate change from dry assessments of proportional responsibility and
the classificatory games of carbon accounting onto a more public, opposi-
tional, and hopefully effective footing.

However, when advocates of direct action shifted their attention from
antiglobalization to climate change, they also shifted the basis of their own
rationale from a position based on more than a century of work by Marxist
and left-wing political thinkers to a position itself based on a technoscien-
tific truth—the truth of global climate change. Indeed, one of the criti-
cisms that has been made of Climate Camp is that it, more than other forms
of direct action, relied unquestioningly on the expertise of scientists and
the black-boxed facts of climate change (Schlembach, Lear, and Bowman
2012).

The unfolding consequences of a reliance on scientific fact as the basis
for political action have led some to describe the ambitions of this self-
consciously radical practice of climate activism as “postpolitical” (Schlem-
bach, Lear, and Bowman 2012; Swyngedouw 2010a). While antiglobaliza-
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tion movements have called for revolutionary transformations in systems
of power and a philosophical reconsideration of assumptions about own-
ership and the control of resources, Climate Camp’s central message was
that carbon emissions needed to be reduced. Following from the findings
of climate science, these arguments were often pragmatically directed to-
ward particular businesses, practices, or individuals rather than entailing a
broader systemic form of critique that might include critique of the science
of climate change itself.

Here, then, it appears that what I have called thinking like a climate was
challenging not only the practices of bureaucrats and policy makers but
also the basis of radical politics. Indeed, Raphael Schlembach and col-
leagues, following the work of Eric Swyngedouw, have gone so far as to
suggest that climate activism should be considered not as the critical edge
of climate change politics but as an example of the way in which climate
change consistently operates as a postpolitical problematic.

Swyngedouw (20104, 2010b, 2011, 2013) argues that climate change is
a perfect example of what has come to be known as the space of the post-
political. Swyngedouw suggests that, far from leading to a strong ideologi-
cal project of social transformation, climate change, as an issue of public
concern, fails to have a programmatic vision of social change and therefore
cannot be described as a political project in the conventional sense. This
is in spite of the fact that some of the more politically engaged climate sci-
entists claim that mitigating climate change will require nothing less than
a wholesale reorganization of our society (Anderson 2012; Anderson and
Bows 2011). Swyngedouw argues, in contrast, that the current politics of cli-
mate change merely reproduces dominant systems of social and economic
organization. For Swyngedouw, most programs of environmental trans-
formation rest on the idea that “we have to change radically, but within the
contours of the existing state of the situation—effecting a ‘distribution’ or
‘partition of the sensible’ in Ranciére’s (1998) words, so that nothing really
has to change” (20103, 219).

This analysis, however, is problematic in relation to the way in which
I am approaching the political impetus that climate change brings to the
table. Rather than seeing activism that works on the basis of thinking like a
climate as postpolitical, I suggest, in contrast, that climate activists are op-
erating in a space where the question, “What is to be done?” is particularly
pressing.* The critique of climate activists as postpolitical rests on an un-
derstanding of political action that is framed by an epistemological register
that pits ideological politics oriented toward social transformation against
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technocratic expertise. When it comes to climate change, critics are right
in pointing out that climate activists are deeply entangled with technoc-
racy. However, approaching their actions from the perspective of thinking
like a climate rather than from a dematerialized view of political thought
creates the possibility of seeing that this entanglement is not about a nar-
rowing of politics but rather an opening to a version of the political that is
capable of incorporating the communicative capacities of nonhuman and
human forms by attending to the way they are described by science. Rather
than seeing a commitment to carbon reduction as defusing or reducing the
possibilities for responding to climate change “politically,” then, I suggest
that this form of attention in fact creates new avenues for activism that do
not necessarily look like an ideology-based form of politics but rather like
one that finds in the forms and patterns of climatic relations an alternative
form of critical thinking that enacts what we might call, following Gregory
Bateson ([1972] 2000), a negative rather than positive ideology. Here we
find a way of doing activism that deploys an approach to politics that is re-
sponsive rather than programmatic but that in being so is no less political
than the more familiar, programmatic politics that has been more broadly
characteristic of political activism.

Alter-activism

In a bar near the university that is popular with academics and students I
am sitting talking to Marc Hudson. Marc’s bike helmet, his coat, and the
dripping rain cover from his rucksack are in a pile beside us, creating pud-
dles on the floor, while two pints of beer sit ready to be drunk on the table in
front of us. As Marc begins to dry off, he starts to elaborate for me the role
he sees activists as having played in climate politics in the city.

During the mid-2000s Marc, like many other climate activists, had been
involved in Climate Camp. In 2006 he had been at a protest at the Drax
power station near the city of Leeds in the north of England, and more re-
cently he was involved in a climate camp at Manchester Airport. However,
as our conversation goes on, it becomes clear that these initial examples
of direct action are not really what Marc wants to talk about. Indeed, the
more we speak, the more outspoken he becomes in his criticism of direct
action and its capacity to bring about any kind of meaningful change, talk-
ing of what he calls the “smugosphere” of self-satisfied activists who have
failed to hold themselves to account in terms of considering whether they
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have really made a difference in the fight against climate change. In con-
trast, the form of activism that Marc is more interested in telling me about
is not a story of being chained to railings, or being arrested by the police, or
experiencing the communal spirit of a climate camp, but rather a story of a
quieter, if no less insistent form of activism played out through work with
documents, meetings, council chambers, and committees.

About halfway through our conversation, Marc begins a description of
a document that he was involved in writing in 2009, called the Call to Real
Action (Manchester Climate Forum 2009). This document was the work
of a group of “activists and concerned citizens” who had been appalled at
the weak and ineffectual nature of another report called the Call to Action
(Manchester City Council 2009b), which had been produced by a London-
based consultancy group, Beyond Green, for the city council. In response
to the council-commissioned document, a coalition of activists had put
together the counterreport.

That climate activists were doing activism by creating documents that
imitated official documents is intriguing in itself, but this becomes doubly
intriguing when we consider the observation made in chapter s that those
in councils and NGos who were producing strategies and documents often
worried that they were becoming “stuck in strategies.” If action was the so-
lution to the limits of knowledge produced by thinking like a climate, then
what should we make of the fact that activists, who should have been the ex-
perts at climate action, were deploying documents and other bureaucratic
processes as a way of achieving their intended ends? To explore this, let us
turn to consider the documents themselves.

The original, council-commissioned, consultancy-produced Call to Action
was a fifty-two-page PDF report rendered in a neat color scheme of a lilac blue
and white and fronted by a plain blue cover with the simple title Manchester
Climate Change: Call to Action (Manchester City Council 2009b). This report
had been divided into six sections, which addressed in turn the challenges of
climate change, the opportunities it offered, the spatial level that the report
was addressed, the “capacity building” that would be needed, “catalytic” ac-
tions that could be pursued, and hoped-for outcomes. Written in bureaucratic
language, the report was aspirational, explicitly articulated as a response to
the 2006 Stern Report on the economics of climate change (Stern 2006), and
its central message was that tackling climate change was the best way of en-
suring the future economic prosperity of the city of Manchester.

In contrast, the Call to Real Action (Manchester Climate Forum 2009)
provided a fascinating performative inversion of this original council re-
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port. The use of the term “real” in the title of the Call to Real Action itself
was telling, implying from the outset that the counterdocument was to be
read as a critique of the kind of action implied in the council’s report. One
person involved in the counterreport recalled that one idea had been to call
it the “Call to ‘Alternative’ Action,” but this was decided against because
of the association that “alternative” would evoke: “They’ll think youre a
special interest group and that you're into eating lentils.” The reference to
“real” action allowed for the aims of the original report to be upheld while
also implying that it fell short in its own answers to the challenges it raised.

The Call to Real Action offered a response to the commissioned docu-
ment and was structured around a large number of concrete proposals for
actions that the city and the council could do to begin to tackle what this
document termed the “spectre haunting Europe and the world” (Manches-
ter Climate Forum 2009, 7). Written not in bureaucratic language but in a
much more affective tone, the document deployed and reoriented terms
used in the original document to make suggestions of things the council
could do. It began with references to the predictions of the ipcc Fourth As-
sessment Report from 2007 (Intergovernmental Panel on Climate Change
2007), citing “hard evidence” from all around the world of climate change
and its effects and including a foreword by Kevin Anderson of Manchester’s
Tyndall Centre. This scientific evidence was set alongside the economic
and international context and led to several suggestions of what the council
could do to start to tackle climate change: The council could “run a cartoon
contest for the best explanations of climate science” (Manchester Climate
Forum 2009, 8); they could “provide funding and space for a community-
led ‘teach-in’ program of events in the second half of 2009, enabling Man-
cunians to understand the UNFCcC process and its importance” (12); they
might “cap emissions at Manchester Airport. MAG can set an annually re-
ducing cap on the CO, levels from the flights that it facilitates. It will be up
to the airlines how they can accommodate this regulation” (31); and less
contentiously, they could “implement a city ‘switch off” campaign follow-
ing in the footsteps of Sydney, Australia. All shops and offices that are not
being used at night to turn off their lights” (49).

“Real action” was performed not only in the content of the document
butalso inits form. The Call to Real Action was, like the original, published
as a PDF. However, those putting together the Call to Real Action were con-
cerned that the PDF format was inaccessible to automated text readers and
would not be picked up by search engines, so the counterdocument was
also published in Word format and online in HTML in an attempt to ensure
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its accessibility. Here attention was paid not only to the communicative ef-
ficacy of the document’s content but also to its capacity to operate as an in-
dexical sign (performing an awareness of the politics of access) while also
being an iconic sign (mimicking the shape, look, and form of the council’s
report).

The methods by which the document was put together also enacted
an activist intervention by performing a mimetic critique of the means by
which the original report was constructed. The first report made much
of the importance of participation and cocreation in its text, but, at the
same time, it had been written behind closed doors by experts who were
not environmental campaigners and who had no evident relationship to
Manchester. In contrast, the Call to Real Action played on the call in the
original for “collaborative” ways of tackling climate change by deploying
an overtly collective method of writing, whereby the authorship was dis-
tributed across a group of people, the process of writing was documented,
accounts of meetings were uploaded onto public websites, and a public
launch was organized that was open to anyone interested. Even the launch
was structured as a meeting that would gather more insights, and after the
launch a series of meetings were organized to enable ongoing discussion
and the incorporation of new ideas. The activist report, then, was not justa
plan laying out a potential future but an action in its own right. The activist
plan mobilized the affordances of the form of the council plan but reworked
the form so as to reveal the mistake of believing that a plan’s orientation
toward the future could be divorced from the limitations imposed by the
conditions of its production.

The Call to Real Action was produced entirely by volunteers in just six
weeks. This meant that when the progress of the original report was being
discussed by the council within its meetings, the counterdocument was
also circulating; to the satisfaction of many who had been involved in put-
ting it together, it, along with the original, made its way onto the agenda of
a Communities and Neighbourhoods Overview and Scrutiny Committee
meeting. A document from July 2009 that was put together in advance of
the meeting and posted on the council website reads, “Amongst other top-
ics, members of the group have discussed the Call to Action, the Call to Real
Action (a document written by interested individuals in response to the
Call to Action) and most recently, discussions have centered on the devel-
opment and production of a Climate Change Action Plan for Manchester,
which will be completed in time for the Copenhagen summit in December
2009” (emphasis added).’
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The Call to Real Action, then, an activist document with qualities that ref-
erenced the form of formal reports, managed to find its way onto the agenda
of the local council. Written in a form that both mimicked and parodied the
original, this document was put into circulation not to do the same work as
the original but to create a rupture in a process of decision-making based on
what were seen as poor recommendations and a fantasy of formal and official
expertise. As one activist put it, the intervention was not a direct attempt to
make a change but more an intervention that would “approach the problem
obliquely. ... This year they will probably ignore the report. Next year they
will ignore the report. They year after they might say oh, look at the inter-
esting ideas we have come up with—and will take all the credit for some of
the ideas that have been written into the report.” Getting the report into cir-
culation and recognized was a significant success. It was there at the begin-
ning of murmurings about a climate change action plan, the document that
would later become Manchester. A Certain Future (Manchester City Council
2009a). Moreover, this activist document seemed to have gained the capac-
ity to shift an agenda, to introduce new terms, to provide new ideas, and to
help bring the science of climate change into view as a matter of politics. It
had been part of a move to bring climate numbers into spaces of governance
and, once there, had been incorporated at least in part into more formally
sanctioned local government policy. But how had it been able to do this?

Openings

First, the document would not have been able to move into these spaces
were questions not already being raised within the offices of government
about how to “do things differently.” The experience of aporias and end
points in administrative practices described in earlier chapters often re-
volved around a sense that things “had to be done differently,” albeit with
the terms of what the difference would be remaining unclear.

To work out the parameters what doing things differently might look
like, meetings were regularly convened by local government officers with
the aim of incorporating ideas about how to bring about a different future
for the city. On a December day in 2014, two years after my main period of
fieldwork in the city, I was invited back to the council for one such meet-
ing, this time about Manchester’s low-carbon economy. I was looking for-
ward to hearing how things had moved on from the discussions I had pre-
viously been involved in about the 41% reduction in emissions and total
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carbon footprinting, but as I sat down and began to listen, I found myself
pulled straight back into a familiar series of refrains: “climate change is
the responsibility of everyone in the city”; “it’s not about having a public
sector approach to the problem”; “[we] want to get away from the idea that
the council comes up with an idea, does some consultation and then goes
to delivery”; and you're all here today because “we want to hear from you,”
but this isn’t consultation, because “the problem with consultation is that
everyone ends up pointing their finger at the council.”

The ten people in the room had been invited to the meeting as the coun-
cil was putting together their next strategic plan, and those working on en-
vironmental issues were concerned that the idea of a low-carbon economy
should be represented in that plan. The idea of a low-carbon economy had
found its way into a regional climate change plan at the end of 2011, some-
thing of a coup given the focus on technology, jobs, skills, and growth in
urban development plans in the city since the 1980s, which a low-carbon
economy potentially challenged. Since arriving in this plan in 2011, the low-
carbon economy had remained one of the four pillars of Greater Manches-
ter’s work on climate change, which, as the chair of the meeting recapped
for us, were (a) a 41% reduction in carbon emissions, (b) culture change, (c)
preparation for climate change, and (d) a low-carbon economy. While the
first three topics were by now being dealt with by various working groups,
the low-carbon economy topic was proving difficult to pursue, partly be-
cause, as the chair of the meeting put it, “no one really knows what precisely
it means to have a low-carbon economy.” This meeting was an attempt to
gain some clarity by initiating a discussion among a mix of attendees who
came from different institutional positions: the local council, the chair of
the Manchester: A Certain Future steering group, representatives of an
economic think tank, someone from an environmental charity, and some-
one from the university.

The meeting opened with the observation by the council officer chair-
ing it that the discussion had to be seen as something other than consul-
tation, and this sentiment was reiterated as the meeting proceeded. First,
some consultants were invited to provide an example of one model of de-
velopment that Manchester could pursue in a rather disorienting, rapid-
fire PowerPoint presentation about high-density building. As discussions
and questions proceeded, it seemed that the actual content of this presen-
tation was less important than the need to find terms that could be trans-
ferred from the conversation in this room and could take up their place in
strategy documents. What the local officers needed was a narrative, sup-
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ported by evidence, that they could insert into a strategy that would be
able to normalize ideas that, in other respects, fundamentally challenged
the dominant notion that economic growth should be the central aim of
the city. A document needed to be crafted that would not simply provide a
plan for future action but would activate and multiply future possibilities
for thinking about the city and its economy. What was being attempted
was less a formal process of planning than an incipient attempt at what was
sometimes termed “culture change,” using the form of the strategy to ef-
fect this change.

How, then, did the officers expect that culture change within bureau-
cratic practice might be brought about? Consultative meetings like this
worked first through an appeal to the promise of experts to provide justifi-
cation for what would otherwise be seen as controversial solutions. Fram-
ing the meeting as a forum of “experts” whose presence was sanctioned in
part by people’s institutional affiliations, however, had the effect of exclud-
ing others who were not deemed experts. So, in this instance, a representa-
tive from the environmental campaign group Friends of the Earth came as
an activist expert, but others who were more associated with the practice of
direct action described above were not invited and were at times explicitly
excluded from such forums.

With “expertise” thus assembled, in the meetings themselves it seemed,
however, that the content of the expertise was not that important. Experts
were transformed in these meetings from providers of knowledge into
trusted individuals whose presence could be used to legitimize the intro-
duction of new languages or terms into the documents through which bu-
reaucratic processes were enacted.® Demonstrating that experts had been
involved in discussions would give strength to strategic suggestions and
show that the political process had been participatory, democratic, and
collaborative. This could be seen in the kind of language used to describe
those who participated in these kinds of meetings. While they were occa-
sionally referred to as experts, it was much more common for participants
to be described in these kinds of council-led meetings as “stakeholders,”
“strategic partners,” and “critical friends.”

STAKEHOLDERS

There are at least two identified origins for the term stakeholder. Accord-
ing to the Oxford English Dictionary, one meaning of stakeholder is derived
from a gambling setting, where the stakeholder was a neutral person who
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held the “stakes” or bets that others had placed until the race was finished,
or stakeholder can mean the holder of a part of a business, a meaning thata
New York Times article traces back to the act of putting a stake in the ground
in the moment of claiming frontier land.” These provide a strange history
for a term that has come to take on a rather different meaning in spaces of
governance, where the stakeholder is neither a neutral bystander nor the
owner of a situation but rather someone who is defined as having a vested
interest in a particular process or activity. In Manchester’s climate change
mitigation activities, it was in the work of establishing what the contours
of the collaborative city should be that the idea of the stakeholder was most
clearly invoked. Stakeholder engagement—the most commonly discussed
idea of collaboration—has parallels with the notion of participatory devel-
opment that has been discussed widely in critical literature on the organi-
zational practices of international development (Green 2010; Jensen and
Winthereik 2013). With stakeholder engagement, the idea is not only that
intervention is supposed to be democratic (representative democracy) but
that, because a problem like climate change is distributed across a popula-
tion, responsibility for the problem also has to be distributed. This is not so
much about ensuring benefits for communities as about ensuring what was
locally termed “buy-in.” It is not about something like cultural property
rights, where communities will be able to define the benefits that accrue
to them, but rather a way of dealing with the extension of neoliberal ideas
about who or what should govern and how, where people not only have to
be responsible for their own outcomes and futures but also have to be made
individually responsible for a collective outcome. Here it is no longer the
collective that is responsible for the individual, but the individual becomes
responsible for the collective.

Stakeholder was a way of describing, then, how relationships that were
already in place could be understood to constitute a sphere of action. At the
same time, the term stakeholder was an open category that indicated those
individuals and organizations that were not as yet involved in the practices
of carbon reduction but might be involved in the future. It was simultane-
ously a description, an invitation, and a potentiality.

STRATEGIC PARTNERS

The term strategic partner was more specific than the general idea of the
stakeholder. “Partnership working” was usually invoked to describe the ne-
cessity for different institutions to develop a modus operandi that would al-
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low projects to take place that would not have been possible without this or-
ganizational form. As we saw in earlier chapters, one of the key challenges
thatlocal government officials felt they were facing in climate change miti-
gation was where the funding would come from to produce interventions
that would bring about reductions in carbon emissions. At the time of my
fieldwork, local authorities were facing significant cuts to their budgets that
were causing huge layoffs, and Manchester City Council was particularly
badly affected. The central government’s funding for Manchester City
Council between 2011 and 2015 was cut by £250 million, leading to a re-
ported loss of some two thousand jobs.® These budget cuts left those work-
ing on climate change issues particularly vulnerable. People frequently
mentioned that at this rate the council would be left with only its statutory
obligations by 2020. With carbon reduction no longer a statutory obliga-
tion for local authorities, people feared that the limited resources that cur-
rently enabled local authorities to pursue climate change mitigation in the
city would be rapidly eroded (as they indeed were).

Partnerships thus offered one way in which local authorities could make
things happen without the substantial resources needed to make concrete
interventions. The small amounts of money that were won from central
government were tendered out to charities or organizations with capac-
ity or expertise and the analytical skills to provide an understanding of
what needed to be done. Deals were made with private suppliers to provide
their services for free in exchange for the publicity they would gain by be-
ing exposed to the whole of the urban population. Relationships were fos-
tered with housing associations that were able to access central government
funds through initiatives that were targeted to help people onlow incomes.
This was also the context within which university researchers found open-
ings to establish collaborative relationships with local authorities and their
partners. Funds established within UK universities to ensure that research
could be shown to have an impact were identified as another resource that
could be utilized to enable action on climate change.

CRITICAL FRIENDS

The final term that was used, and the one I found most intriguing, was the
idea of the critical friend. Unlike “partnership working,” which was ori-
ented largely toward finding institutional arrangements that would support
projects and activities that could not be financed from within local author-
ity budgets, the idea of a critical friend was a means by which some of the
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problems with a term like collaboration were addressed. While collabora-
tion was being pursued as a necessary way of dealing with a problem like
climate change, it was not seen as unproblematic. For example, disquiet
was often expressed by those invited to these kinds of meetings about es-
tablishing working relationships with people who were understood to have
different interests and understandings, and a realization that partnerships
might have to be made with organizations whose own interests and inten-
tions were potentially at odds. Ensuring the right level of criticality was
key—hence an observation made by a number of people I spoke to that the
collaborative and participatory form of a city steering group to deal with
climate change was really a “stab vest” to stop the council from being di-
rectly attacked or blamed, as an earlier quote suggests.” The idea of critical
friendship similarly demonstrated an acknowledgment that political alli-
ances were not expected to be consensual. However, while a critical friend
is different from an ally, it is also different from an enemy. A critical friend is
expected to provide critique but without fundamentally undermining the
shared project of which they are a part. The use of the term critical friend-
ship pointed, then, to the recognition that culture change would require
careful work in bringing external ideas (criticality) into a sphere of trusted
and safe relations (friendship).

This was not always an easy process and sometimes led people to feel
compromised in their work. Bob, one of the people involved in climate ac-
tivism in Manchester, spoke, for example, about how he had to negotiate
a quite senior role he had with Manchester City Council, working within
disability services, with his activist practices. Having worked previously for
the council sometimes made activism somewhat difficult as he was both an
insider and an outsider. He did not see himself as alone in this, mention-
ing several people involved in activist groups who were also involved in
council work. Bob termed many activists working in the council “closet
left-wingers.”

Although events such as the low-carbon economy meeting appeared at
first sight to be a democratic process of creating a kind of discursive agora
within which different expert views could be evaluated and discussed, in
practice these meetings entailed exploring the potential that these subtly
different kinds of collaboration might hold for making careful and incre-
mental changes to policies. If activists found it at times difficult to make
claims on these meetings on the basis of their sanctioned expertise as activ-
ists, being as we have seen in part defined by their opposition to established
ways of knowing and doing, they could, however, make claims on the par-
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ticipatory and collaborative ambitions of this form of participatory gover-
nance as a means of achieving the shared ends of creating a climate future
that satisfied both local social concerns and global environmental change.

Collaboration as a Tactic

Let us return, then, to Marc and our conversation about activism, to see
how activists were responding to these ideas about a low-carbon economy
or green growth through an attempt to replay a politics of collaboration.
The Call to Real Action was just one moment, if a significant one, in a lon-
ger and complex story of activist interventions. Around 2010 a group made
up of some of the same people who had written the “real” call to action had
come together under the umbrella of a new organization called Steady State
Manchester that aimed to challenge the ongoing commitment to promot-
ing economic growth. If the Call to Real Action was a direct response to
the Call to Action, Steady State Manchester was an activist attempt to shift
proposals for a green or low-carbon economy for the city away from a nar-
rative that assumed economic growth and ecological sustainability were
compatible and onto more awkward and difficult discussions about what
a postcarbon, postgrowth Manchester might look like. The steady-state
project was an attempt to provide a different, much more radical response
to the challenges of the interconnected ecosystemic relationality of climate
change than was provided by the carbon footprinting approaches we saw
in chapter 3.

Although I'am using the term activists to denote people with a particular
stance toward climate change, who often used the term to describe them-
selves, the activists were not a unified group. Rather, those who might re-
fer to themselves as activists or as engaged in activism were an uneven and
distributed collection of people with different politics, interests, and preoc-
cupations. The attendees at one of the steady-state meetings were indica-
tive of the kinds of people involved: Marc, whom I've already mentioned;
John from Manchester Cycle Campaign; and June and Brian, who were in-
volved in an another climate change group called Climate Survivors that
June described as “not being a bit like this” and being much more “cakes
and salsa.” Then there is Michael, who doesn’t have a “place” to situate him-
self but is interested in technical solutions “to enforce change,” currencies,
and new systems of voting; James, a “bored” PhD student who is here to
see what this is all about; Simon, who studied cell biology at the university
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and wants to know more about steady state; Leanne, who works on a com-
munity magazine; Derek, who is retired and is living through the “best
time” of his life; Sam, also retired and a member of the Green Party; and
Bill, another member of the Green Party. If activities like the Call to Real
Action or Steady State Manchester helped create the sense of there being
a community of activists that was united by a left-of-center politics and an
ambition to bring about social and environmental change, people were also
very aware of what divided them, not least because of different institutional
affiliations to the Green Party, the Constituency Labour Party, or Friends
of the Earth, or indeed an anarchist avoidance of any formal, hierarchical
political organization. Nonetheless, in spite of these differences, the group
did have some level of social uniformity in being highly educated and pre-
dominantly (though not entirely) identifying as white and middle class.

The Steady State Manchester group discussions revolved around at-
tempts to explore a range of alternative ways of thinking about how to
build a sustainable city. These went far beyond the Stern Report, or the
other findings of environmental economics, in rethinking the very idea
of growth as the basis of urban planning. Critical of what they termed in
one working paper “the secretive elite deals” (Burton 2016, 13) that were
seen to have characterized the “overall economic agenda” (13) of the city,
the steady-state group sought to gather evidence, produce recommenda-
tions, and actively petition local government to take seriously the idea that
a growth-based strategy for economic development was completely eco-
logically unviable.

Driven by the requirement to attend to the ecological systematicity of
climate change in a way that acknowledged the entanglement of ecological
systems and social systems, this group drew on the work of various well-
known authors, including critical and ecological economists such as Serge
Letouche and Herman Daly, and also on concepts and practices taken from
case studies of collaborations with people from the Global South. These
included the Pachamama Alliance: a set of workshops drawing on Achuar
experiences to support sustainability, social justice, and spiritual fulfill-
ment; another was the consideration of a tree-planting scheme called the
Kaoma Environmental Restoration Initiative, which is part of the Green
Belt Movement in Kenya, which was seen to have helped to tackle corrup-
tion and also raised awareness of colonialism; another was a project on
food sovereignty in Cuba; and yet another explored the potential of bring-
ing insights from initiatives to support women in the governance of forests
in India to the Manchester setting. Here the contours of climate change
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were informed by the 1pcc but were not structured by scientific datain the
same way as council activities. It was clear to the participants in the steady-
state group that climate change was caused by excessive economic growth
and the exploitation of the planet. On the basis of this realization, these
other ways of thinking and acting on environmental issues were being ex-
plored so as to support the move toward a revaluation of economic prac-
tices and relationships and a critical reassessment of the model of growth
that lay at the basis of Manchester’s development plan.

Although enacting an activist ambition for radical change, like the Call
to Real Action, the call for a steady-state economy was not, however, com-
pletely at odds with activities and discussions already taking place within
the council. One of the councillors, Neil Swannick, mentioned earlier as
having been very central to raising the profile of environmental concerns
within the council, had already been working at a European level with a
group who were looking at how to replace the standard measure of Gva,
which is used to calculate the value of economic activities of cities and to
compare cities to one another, with a more ecologically sensitive measure.
Members of the green team in the city council often talked about the need
notjust for incremental change but for a more fundamental culture change
in the city, and there were even employees of the city council who went to
the steady-state meetings.

The activist mode of thinking like a climate seemed to provide some-
thing different from the conditions of possibility for action available within
the institutional setting of bureaucratic planning. This was not articulated
explicitly but was played out in the way in which activists organized them-
selves in relation to the problem of climate change. Just as the Call to Real
Actionreport performed a critique of closed forms of knowledge making, so
too were the steady-state meetings decidedly different from the invitation-
only meetings of the city council or the various advisory boards and steer-
ing groups that had begun to appear to deal with the plans for tackling
climate change and discussing this low-carbon economy. The steady-state
group mobilized the language of participation and refashioned it in such
a way as to performatively cast into relief the democratic limits of current
ways of making decisions. Steady-state meetings, as with the meetings
where the Call to Real Action document was brought to life, were open to
anyone who wished to attend. People made their own tea and coffee, or
made it for others, and discussions were organized on PechaKucha/open-
space principles where there was no single agenda to be discussed but the
possibility for new messages and ideas to be brought into the discussion.
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In place of PowerPoint presentations that demonstrated the facts of cli-
mate change to a passive audience, it was more common to find meetings
organized around small-group discussions that were then recorded on flip-
chart paper. Knowledge was treated as provisional, situated, and emergent,
and, importantly, so were the actions that followed.

The form that the meetings took was not only a critique of the lan-
guage and policies of local government but also a performative critique
of the means by which policy was made. In particular, meetings focused
around a recognition of the need to call out hubris and recognize multiple
knowledges in the face of a problem like climate change. In a working pa-
per written by one of the leading members of the steady-state group, many
of the recommendations focused on organizations’ structure and politi-
cal process. This included suggestions such as “councils as facilitators and
catalysts for community initiative, rather than as its controllers” (Burton
2016, 14); “universities as citizen resources, open to all, offering free and
low-cost consultancy to non-profit and small-profit initiatives, courses on
environmental, economic and political literacy, and pursuing a research
agenda that is at once locally responsive and internationally reputable”
(15); and “the National Health Service and its institutions, in addition to a
much more local procurement strategy, supporting a wide programme of
community-based enterprises and activities that promote, good diet, better
housing, exercise, connection to nature and waste reduction as an integral
part of its employment package” (15).

While activists, like council officers and other more institutionally lo-
cated individuals, invoked the language of participation as a mode of social
organization appropriate to thinkinglike a climate, the activists seemed to
do so with a different vision of what the effects of action would be and how
they would add up. Actions were not mapped but elicited, not measured
but enacted. One activist I interviewed who had been involved for over
twenty years in the environmental movement in Manchester, and now saw
himself as having moved, like many of his friends, into a more profession-
alized job, explained how he still saw himself as a climate activist. Having
told me how he had come to activism from a training in climate science, he
reflected on how he understood his activism, telling me, “We target where

» «

things are happening on the ground,” “try to retain that radicalism,” and
“try to influence.” Sometimes, he told me, climate activism can take on a bit
of a millenarian character, slipping into a kind of belief where complexity
is erased and “an imperative to action takes over.” While he expressed con-

cern over whether this was counterproductive to tackling climate change,
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he later reflected that since he had first learned about climate change as a
student, “T have always had this sort of feeling that we are sort of doomed.
But we have to act anyway. And that makes acting more of a sustainable
thing. It is a long slog, and you have to keep doing stuff. But if your given
is that you're going to fail, then if you do anything that’s great! Anything
above zero is good.”

This activist mode of thinking like a climate was very distinct from the
accountability-focused work of the local authorities. While still driven by a
form of climate revealed by the science of climate change and the pattern-
ing of material relations that the science of climate change evidenced, the
implications of thinking like a climate unfolded very differently in activist
practice. Nevertheless, the boundary-crossing propensities of ecosystemic
relationality, in which people and environments were revealed to be en-
tangled in category-defying ways, created an opening for the language of
participation and collaboration to be invoked by both officers and activists.
It was this overlap between the language of participation and collaboration
used by those working in local authorities and the use of the same terms
and concepts by activists that created a kind of hinge via which activism
could be pivoted into the otherwise oppositional halls of power.

Performing Participation

On a warm June morning, I accompanied the steady-state group in an exer-
cise that was precisely this kind of performative response to the invitation to
be part of democratic participatory politics. The event was a meeting of the
economic scrutiny committee of the city council. Scrutiny committees are
formal council meetings where local government proposals are discussed
by councillors and officers. Manchester City Council describes its scrutiny
committees as “a process that ensures that decisions taken by the Council
and its partners reflect the opinions, wishes and priorities of Manchester

residents.”* “

Scrutiny,” the description goes on, “acts as a ‘critical friend’ to
decision makers, supporting decision makers to ensure that their decisions
are being carried out properly and sometimes recommending alternative or
additional courses of action.”" Notes are prepared by council officers in ad-
vance of the meeting and are both made available online and printed out
and displayed in the entrance to the town hall. Minutes of the meeting are
published online afterward. Transparency, openness, and participation are

all key principles that inform the overt function of these meetings.
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However, although they are open to the public and the materials are
available online, thus enacting a degree of transparency, these meetings
are attended by only a very small number of the general public. As someone
who had lived in Manchester for fifteen years, I had never heard of these
meetings before embarking on research with the council, and neither had
others I spoke to who were not linked to the council or actively involved in
local politics. When I did attend, in the context of this collective decision
to participate in democratic politics, my experience was less one of feeling
included in democratic processes than a visceral sense of the capacity of
form—buildings, language, documents, and process—to re-create a di-
vide between decision-makers and the general public.

THE GATHERING

Itis about 8:30 a.m. when members of the steady-state group begin to arrive
in the lounge-bar of a Wetherspoons pub next to the town hall. Bikes are
locked up, and helmets stowed away as people come into the pub, looking
for fellow steady-staters, greeting each other, old friends saying hello and
new faces being introduced. Papers are spread across the table, including
a printout of a draft report entitled Grassroots Steps to a Greener Fairer and
Steady State Manchester and a crib sheet that Marc has put together with
all the names and photographs of the councillors so people will know who
they are looking at when in the room. As everyone arrives, they are given a
sticky label to write their own name on. Eventually there are about twenty
people in the group, a mix of ages from people in their twenties to people
in retirement and a mixture of men and women. Everyone is dressed prac-
tically and casually—there are no suits and ties.

A couple of people are talking about the previous day’s news story on
the front of the Manchester Evening News, which, beneath an architectural
image of gleaming glass skyscrapers, had announced a “New Masterplan
to Take Manchester into the Future” by becoming a world city, when the
town hall clock strikes 9:00 a.m."” This is our cue to move, as the meeting
itself will start at 9:15 promptly. Led by Marc, we decamp en masse from
the pub to the Neo-Gothic corridors of the town hall building opposite.
Marc has attended scrutiny committee meetings in the past, so we follow
him down to the debating chamber where the meeting is being held. The
debating chamber is a grand, wood-paneled room, with a large square of
desks that takes up about two-thirds of the space. Facing the back of the
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square of desks are several rows of chairs: a spectator gallery where the
public is given space to sit. The fifteen of us sit down on these seats, but we
are invited forward to fill any spare gaps at the table, blurring what seemed
at first sight like a relatively clear boundary between the observers in the
public gallery and the politicians around the table.

That the members of the steady-state group are invited to sit around the
table not only is an attempt at inclusiveness but also points to the liminal
place that the group holds as both members of the public and participants
in council processes. A report produced by the steady-state group is one
of the things that is being discussed in the scrutiny committee meeting.
Richard Sharland tells the room that in response to the activist report, he
has “turned to experts” and invited a local think tank to respond to the de-
mands and recommendations of the activists. The expert, it turns out, is
an economist who outlines a pragmatic vision for a low-carbon economic
future for the city. The more conventional view that the economist presents
of economic growth through jobs and skills is not well received by either
the activists or the councillors assembled around the table. Indeed, by the
end of the meeting, it is the activists’ demands, rather than the mainstream
analysis of the economist, that the councillors vote to be taken on board as
part of council policy. The only one of the activists’ recommendations that
is seen as too difficult to address is one that asks the council to reconsider
its policy toward the city’s airport.

The involvement of these activists in this council meeting was a fas-
cinating example of how environmental politics was operating through
practices that I have termed elsewhere “inclusion without incorporation”
(Knox 2018b). Activist politics oriented to counteracting climate change
was not, I argue, postpolitical but rather an instance of doing politics and
socially relating in a manner appropriate to the form of thought that is cli-
mate change. In her book, In Catastrophic Times, Isabelle Stengers comes
to a similar conclusion in her exploration of how to act in response to
Gaia in ways that are not programmatic but, as she terms it, “not-barbaric.”
Stengers argues that what climate change demands is not a blueprint, or a
plan, but rather a “desperate need for other stories.” These are not ideologi-
cally driven utopias, that is, “not fairy tales in which everything is possible
for the pure of heart, courageous souls, or the reuniting of goodwills, but
stories recounting how situations can be transformed when thinking they
can be, achieved together by those who undergo them. Not stories about
morals but ‘technical’ stories about this kind of achievement, about the
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kinds of traps that each had to escape, constraints the importance of which
had to be recognized. In short, histories that bear on thinking togetheras a
work to be done” (2015, 132).

In exploring why it made sense for climate activists to be doing activ-
ism by deploying the form of documents, the language of collaboration,
and the organizational practice of democratic participation, I suggest that
seeing it not as driven by ideology but rather experienced as “a work to
be done” is helpful. This demands that we go beyond a critical or cynical
analysis that sees these tools as instruments of the dominant power on the
one hand or a fixed ideology on the other. Instead, I suggest that by see-
ing them as devices that support a practice of “thinking together as a work
to be done,” activism can be repositioned as political albeit in a moment
where the relations and practices that count as political are themselves be-

ing transformed.

Activism as Propositional Politics

I am suggesting, then, that activist practices that have been criticized as
being postpolitical can more fruitfully be looked at as a way of doing poli-
tics that requires us to rethink what the political is. Politics here is not a
demonstration to an external other (Barry 2001) based on a position of
certainty but rather a proposition that emerges from thinking with the ecol-
ogy of signs that constitutes climate change. This is not so much a politics
that is addressed to an external audience but a politics that others are invited
to become part of.

In Leviathan and the Air Pump, Steven Shapin and Simon Shaffer (1985)
illustrate how science and politics became separated out on either side of
a great divide—the air pump with its vacuum creating the “facts” of sci-
ence, the audience creating the space of politics that sanctions those facts.
The mimetic document or the steady-state meeting, in contrast, aimed to
emplace those objects and people that allow themselves to be confronted
by and challenged by anthropogenic climate change and its unfolding form
into the sites of politics so as to invite political actors to account for them-
selves in relation to scientific propositions about climate change in ways
that are more immediate, more responsive, and less calculated or hubris-
tic than the strategy or the plan. This was not, then, a case of the uncon-
tested facts of science shaping a pared-down version of politics but instead
an illustration that activism that “thinks like a climate” is a form of politics
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whose appropriate form, at least in Manchester, was to create an invitation
for people to join in a process of opening themselves up to climate change
as itself an emergent and patterned process of representational unfolding.
To say that climate change is unfolding is not to say that anything goes
or that any future is possible. It is to recognize that the form of climate
change, like the form of the Amazonian forests that Eduardo Kohn de-
scribes in How Forests Think (2013), unfolds according to certain redun-
dancies that give that unfolding a pattern. Just as changing the depth of a
riverbed changes the flow of a river, allowing vortexes to appear or disap-
pear, so too changing interactions among different forms of life—people,
microbes, trees, and fossilized life in the form of oil and coal—has the po-
tential to change the ecology of signs out of which climate change is made.

When activism becomes oriented to questions framed not by a utopian
ideal of social transformation but rather by the form of climate change re-
represented through climate models, it is tempting to critique such activ-
ism for having been evacuated of politics. However, as  have tried to argue
here, such critiques work with a completely different understanding of the
role that science is playing in many of these practices from the one I am ar-
guing for in this book. Rather than seeing science as standing for one side
of a settled divide between science and politics, I have argued that activists
areincorporating science here, both in their protests outside power stations
and in their use of mimetic devices of climate action, as an index of human-
induced climate change thatI conceive in this book as a “form of thought.”
The representations of climate science are approached here not as symbolic,
linguistic constructions, from whose meaning political decision-making
and action proceed, but are rather treated as the patterned effect of what
Kohn (2013, 39) terms “an open whole”—a relational, emergent process
that demands relational, emergent responses. In the mimetic practice of
document creation and committee attendance, what we find is an activism
that aims to move from an oppositional politics that frames the invitation
to participate in climate in terms of an angry demand to one that frames
that invitation as the actions of a “critical friend” (albeit at times rephrased
as a “very critical friend”). We might recall here Francisco Goya’s paint-
ing Fighting with Cudgels that I mentioned in the introduction. Here the
fight turns from one between human actors in a social domain—activists
versus politicians—to one where both now share the fight with a third po-
sition, that of a changing climate."

Returning to the activists’ use of documents, then, I suggest they are not
just imitations that play on the divide between activist and bureaucratic or
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consultant expertise but are in fact devices that enact a climate-induced
politics by bringing into relation the form of climate and the form of the bu-
reaucratic document. The ecosystemic, boundary-crossing form of climate
change here opened the way for a popular language of collaboration, par-
ticipation, stakeholders, and friends to bridge the divide between opposi-
tional activist politics and institutional planning. This particular quality of
climate thinking was key to enabling climate change to be carried into the
more conventional spaces of politics, with a view to changing them. The
mimetic devices deployed by climate activists might therefore be seenas an
alternative kind of climate thinking than footprinting, carbon budgets, and
scenario building. Instead, they offered a way of doing climate thinking
by translating ideas, terminologies, and languages about climate change
with the aim that they might be incorporated into political discourse.
Rather than the image of the protestor and the state on either side of a bar-
rier shouting insults at one another, what climate thinking impelled these
activists to do was to create a form of action that interpellated the state
with activists in an attempt to shift socionatural entanglements into a new
register as themselves political.

Collaboration is not just a buzzword, then, about the latest form of demo-
cratic governance but rather offers a particular way of pointing to a recog-
nition that bureaucratic officers and “experts” do not have a monopoly on
defining climatological futures. Not dismissing activist practices as post-
political but rather attending to them as a climatological form of politics
offers us a way of looking at how, as anthropogenic climate change chal-
lenges bureaucratic practice, it also creates openings for new ways of doing
oppositional politics that go beyond the “rule of experts” but also beyond
the resistances that this rule implies (Mitchell 2002). This is not a reduc-
tion of activism to sanctioned scientific fact but rather a recognition that to
be able to speak for climate, politics cannot but be played out in relation to
representations—from hurricanes and wildfires to numbers, statistics, and
“facts”—by expert-amateurs who work with their own tools to re-present
the terrain of climate action.

This attention to this kind of activism that might not look at first sight
like activism shows how climate politics operatesin an uncertain landscape
that does not easily oppose experts and activists but brings together both
qualities in the shared project of the interrogation of the emergent patterns
of matter that are climate change. The document takes on the form of the
report; the protestors take on the form of the meeting in order to partici-
pate in it, printing out a crib sheet, learning to be like the councillors; and
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friends become critical in order to inhabit someone else’s position without
being the same as them.

With activist practice no longer being a counter to that of mainstream
experts, this opens the way for activists to be producers not only of action
but also of new kinds of knowledge and new kinds of objective facts. As
we saw in the vignette above, this has its own potential for exclusion and
distinction—a potential of which people involved in this area are becom-
ing more aware. We began to see the emergence of this new kind of knowl-
edge appropriate to climate thinking in the work on houses, where ver-
nacular expertise about buildings became newly valued when put into
circulation as the outcome of an experimental response to the more ge-
neric abstract problem of global climate change. In the next chapter, Ilook
atwhat happens when activists attempt to respond to climate change by re-
framing sociotechnical infrastructures through intentionally activist prac-
tices of technical intervention. Here numbers and measurements reenter
the picture, now not as devices that contextualize the global landscape of
climate action, but rather as technical tools that help bring the materiality
of global climate change into the heart of the ebb and flow of everyday life.
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EIGHT

Symptoms, Diagnoses, and the
Politics of the Hack

Throughout this book I have attempted to explore how climate change
comes to have social and epistemological dimensions by paying attention
to how it manifests as what I have termed “an ecology of signs.” I have ap-
proached climate change not as a natural fact but as a shape-shifting mul-
tiplicity of signifying processes that coalesce and become mediated as pat-
ternings and propensities via numbers, words, objects, images, and forms of
practice. T have pursued an analytical stance on climate change that, rather
than highlighting the material and physical foundations of social life, has
attempted to see, in that which we might previously have taken to be physi-
cal and material, something whose being is more like thinking than a thing.
Addressing climate change as a form of thought or an idea has provided
a way of reapproaching the oppositions between nature and culture, sci-
ence and politics, so as to highlight the way in which signification, meaning
making, and the epistemological conditions of possibility for action hap-
pen both beyond human minds and through them.

I started this journey by attending to the global climate and its media-
tion via numerical representations, looking at how systemic processes re-



vealed through traces of relations are translated into quantities and aggre-
gations that highlight climate as a problem of proportional responsibility.
In this chapter I return once again to practices of numbering and their rela-
tion to knowledge and “the real” of climate to explore our third counter ver-
sion of climate thinking. Through a different kind of numbering practice,
oriented toward a different kind of object, I suggest we find the possibility
of an alternative relation to numbers. The numbering we find in this chap-
ter promises an escape from the seen-twice quality of carbon accounting
that sees climate change in everything at the same time as it restates cli-
mate change as nature apart from society.

At various points in this book, I have made a case for analogy as a mode
of meaning making that can help us escape some of the traps of climate
thinking and forge an alternative way of proceeding and acting in the face
of climate breakdown. Analogy is a concept that highlights how a relation-
ship can be made between things belonging to different orders through
forms of communication based on signification via shared form. If we take
the analog form of a vinyl record as an example, the relationship between
the vibrations of sound during the recording process and the grooves on the
vinyl operationalizes a mode of relating across difference—in this case
linking vibrations in the air with the material form of the vinyl record and
the interpretive work of the listener, who erases the mediation of the vinyl
in their experience of listening to the music “itself.” Rather than under-
standing the only kind of connection between entities to be that which
can be traced as substantive linkages between things—a network mode
of thinking—1I have explored how analogical relationality may be taken
more seriously as a materially grounded, communicative form through
which climate change is appearing in everyday relations. Where network
thinking leads us down never-ending chains of causality and connection,
analogy operates through principles of redundancy and limitation that
impose formal conditions on the possibility of relating. The vinyl record
communicates only by restricting its traces to vibrations in the air. Add
other traces—scratches and scuffs—and the analogue between music
and record breaks down as it becomes overwhelmed by noise. Analogical
relationality thus closes down the temptation to get lost in the endless-
ness of relations, while simultaneously recognizing the existence of radi-
cally new relations that at first glance appear to have nothing to do with
climate change. The analogical figures T have drawn attention to so far have
ranged from moths to hailstorms, from weather chambers to houses, and
from meetings to documents. But probably the mostimportant analogy for
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thinking climate change concerns the way in which climate change is also
described as a problem of energy.

If the form of the climate is known through probabilistic descriptions
of prevailing conditions, and climate change is a projection of those condi-
tions toward a future, energy is named as the silent driver of the effects of
anthropogenic climate change detected in climate models. Energy as the
traceable cause of climate change raises, as we have seen, slippery questions
of attribution (which emissions belong to whom; who or what is respon-
sible for extracting fossil fuels, burning them, consuming them, and devel-
oping on the basis of them). But energy’s relationship to climate change is
not only substantive but also analogical.

As an analogue for climate change, energy appears in descriptions of
climate change in highly charged and emotive ways. As an analogy for an-
thropogenic climate change, energy manifests most vividly as fossil fuels,
whose extraction and use entails pumping carbon dioxide into the atmo-
sphere. Here it appears as “matter out of place,” dead, inert, petrified car-
boniferous nature made inappropriately lively, with dangerous and un-
predictable effects. Energy in this register is smoke, dirt, fumes, scars on
the landscape, earthquakes caused by fracking, flames, spills, and leaks.
“Cleaner” nuclear energy creates its own enlivened overflows, particles
seeping into bodies, invisible atomic decay creating mutations, killing life,
and producing other forms of environmental destruction (Hecht 2012).
Wind energy is “clean” energy, but it is also a means of desecrating and in-
dustrializing landscapes and seascapes (Howe and Boyer 2015, 2016). Solar
energy also offers the promise of cleanliness, replacing pollution with ab-
sorption and reflection, but solar panels also carry with them both a chal-
lenge to twentieth-century versions of centralized energy provision and the
threat of new forms of technocolonialism that depend on the arrangement
ofland and materials and that have the potential to produce both environ-
mental degradation and new forms of social inequality (Rignall 2016). As
the climate speaks through energy, energy also comes to speak out, over-
flowing its own analogical promise to transform society for the better and
transforming climate thinking in its wake. In this chapter I attend to the
manner of this speaking out that occurred with renewable energy futures
being explored in Manchester.
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Energetic Analogies

Itis instructive to remember that energy has not always been described in
the terms that climate change makes available. Even the use of the generic
term energy to refer to thermodynamics and material relations between
particles only emerged during the nineteenth century (C. Smith 1998). Up
until at least the middle of the twentieth century, energy in the industrial-
ized nations was primarily associated with problems of productivity and
described in terms of the capacity to do work. Public-information films
produced in the United Kingdom in the middle of the twentieth century
emphasized the labor-saving qualities of new devices that used electricity
to replace domestic labor. The flip side of this celebratory attention to en-
ergy as work was the concept of the “energy slave,” sometimes attributed
to Buckminster Fuller, which considers the amount of human labor that
would be required to replicate the energy provided by modern industrial
processes powered by oil.

Energy is not a material singularity, then, that can be attributed ethical
attributes through attention to its material properties alone but is rather
something that has been channeled, visualized, detected, and organized in
ways that have simultaneously organized society since at least the begin-
ning of the nineteenth century (Malm 2016). In the age of climate thinking,
where energy cannot be separated off from changing temperatures and ris-
ing sealevels, where terms like green and dirty, efficiency and security, course
through climate policy, energy becomes a powerful way of engaging the
problem of climate change. However, it does so not on its own through
some kind of essential properties; instead, like climate change, its prop-
erties are articulated through the methods that are used to detect it and
through the practices that are oriented to its ordering. Just as climate gains
arepresentational presence through scientific forms of detection, descrip-
tion, and modeling, so energy is also made present through probes, sens-
ing devices, and techniques of numerical detection (Appel, Mason, and
Watts 2015).

What this chapter aims to do, then, is not to look head on at the kinds of
energy politics that climate change usually brings to the fore but rather to
remain methodologically focused on the way in which thinking with the
significatory relations that climate change entails opens up a way of think-
ing about energetic transfers in domestic settings.! Thinkinglike a climate
and thinking through energy in many respects imply one another, but the
methods they entail are different, and that difference, I suggest, matters. I
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do not ask, then, what kind of energy infrastructure does climate change
demand, but how are the implications of climate thinking generating at-
tention to how energy, as something that needs to be described, detected,
organized, and imagined in particular ways, becomes a facet of the social
worlds of those with whom I came into contact? What analogy between
climate change and energy was being established that enabled energy to
appear as a form of matter that could be engaged with to tackle climate
change? And what kind of response does this way of thinking climate with
energy provide to the practices of thinking like a climate that have already
been described?

Numbering Energy

EcoHomeLab is run out of a hackspace in Manchester’s creative Northern
Quarter. Behind a half-closed, graffiti-scrawled shutter, EcoHomeLab is
held once a month on a Thursday evening in a bare, whitewashed, overlit
room, as a meet-up where people can learn how to create devices to help
them monitor their home energy use. EcoHomeLab attendees are a distinc-
tive mix of people who are interested in electronics, buildings, environ-
mentalissues, and climate change. The meet-up came about as a pragmatic
project to find a way of monitoring energy use before and after whole-house
retrofits that aimed to improve the energy efficiency of old homes by 80%.
It began with a relatively specific focus on how to help people create their
own open-source home energy monitors. Over the years it has been run-
ning, EcoHomeLab has since branched out into other areas of environmen-
tal monitoring, including air-quality monitors, battery and electric vehicle
chargers, and smart-grid technologies.

EcoHomeLab was set up at around the same time as the UK government
announced a commitment to install smart meters in all UK homes. The
UK smart meter rollout was promoted both as a way of helping individu-
als to reduce their personal energy consumption and as part of a broader
transformation of the electricity infrastructure of the United Kingdom that
would see the national grid transformed into a “smart” grid. Smart meters
were a crucial part of a longer-term ambition to improve the balancing of
electricity supply and demand. This was driven in part by a need to in-
crease the efficiency of the national grid and in part by the potential chal-
lenges that unpredictable renewable energy sources such as wind power
and solar would pose to the maintenance of a continuous energy supply.
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The promise of the smart grid was that the numerical data on energy
use transmitted by electricity meters in houses could be used by both en-
ergy companies and grid operators to improve predictions of energy de-
mand, identify faults, and increase the load capacity of existing electric-
ity networks. In an ideal scenario, the data would be used by the national
grid to bring energy sources on- or offline automatically in response to de-
mand with a view to future smart meters having the capacity to automati-
cally switch on and off domestic microrenewables such as solar panels.” In
some of the more speculative futures being conjured, the smart grid would
also instruct household appliances to turn on and off at specific times in
the day, calibrating unpredictable renewable energy flows with household
and industrial energy needs. In this vision, flows of electricity would re-
spond to flows of information and would be routed in ways that, it was
hoped, would resolve some of the social, political, and economic dangers
that are perceived to arise from a mismatch between electricity supply and
demand. Other ideas included spot pricing that would potentially cut out
the energy-supply company, allowing customers to buy electricity and
gas straight from energy markets. The transformations that smart meters
promised were not just technical then but also carried visions of both uto-
pian and dystopian futures. In the United Kingdom, discussions about the
future of smart grids also included worries about microwaves emitted by
smart meters, rising electricity prices, disappearing jobs, and new kinds of
energy monopolies, as well as associated concerns about who would really
be controlling this future energy system.?

EcoHomeLab started out as a pragmatic attempt by climate activists
to help people use smart meters to better understand energy use in their
homes. In spite of the hyperbolic enthusiasm for smart-grid technologies,
the EcoHomeLab organizers’ experience with trying to use commercially
available technologies had revealed that energy monitors in their current
form had various limitations and social effects. First, the organizers were
concerned about the way in which the information collated was sent back
directly to the energy company and was viewable only by the customer and
the corporation but not by any public or community groups. Second, com-
mercially available energy monitors usually monitored only the supply of
gas and electricity but ignored other energetic relations in the home. The
energy monitors and smart meters available at the time did not usually in-
clude sensors monitoring the environmental conditions of the home, which
would help people understand the relations among themselves, their lived
environment, and their energy use. And, finally, the home energy monitors
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were not customizable, meaning people had little control over what could
or could not be measured or displayed.

To develop energy monitors that would resolve these limitations, the or-
ganizers of EcoHomeLab partnered with a start-up company that had de-
veloped an open-source energy monitor. Set up by two recent physics grad-
uates, the Open Source Energy Monitor Company had been experimenting
with how to develop nonproprietary energy monitors that were more flexi-
ble and customizable than those provided by energy companies. To achieve
this, the company had developed a home monitoring system that used a
mini, affordable Raspberry Pi computer, along with the Arduino software
interface, to enable people to monitor the temperature, humidity, and elec-
tricity use in their homes. Information collected by the energy monitor was
both displayed on alocal display unit and collated via home Wi-Fi networks
into an online repository of information where people could visualize the
data and share data about their energy usage with others.*

The project was formed very much in the same frame as open-source
software projects, which, as Christopher Kelty (2008) has shown, recur-
sively engage certain principles of openness, democracy, collaboration,
and political transformation in their development, and against top-down
smart-city projects like that described by Orit Halpern in her description of
an IT-informed vision for urban development (Halpern 2015; Halpern et al.
2013). Like open software, and also like the form of the activist documents
described in the previous chapter, the project of constructing open-source
energy monitors promoted certain principles of sharing and collaboration.
However, unlike open-source software, whose potential for openness lies
largely in the informational quality of code that allows for the possibil-
ity of coproduction on a global scale, open hardware is resolutely tied to
the object. What is open about open hardware, then, is not the distributed
ownership of the object. Rather, the ambition for openness inheres in the
processes of technology design and a particular ethical stance on the in-
formational side effects of technology use (Corsin Jiménez 2014b; Gabrys
2007, 2016).

For the Open Source Energy Monitor Company, open design took the
form of a website that included extensive instructions on how to build the
monitors as well as a forum for exchanging experiences of building and im-
plementing them. The EcoHomeLab build events were, moreover, struc-
tured as an important site for sharing knowledge, expertise, contacts, skills,
and opportunities for future development. They were run by Carbon Co-op,
an energy cooperative that was set up in 2011 to help provide pragmatic ad-
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vice to householders about how to reduce the energy use of their homes.
Monitoring had emerged as an important way of helping people under-
stand and engage the energetic properties of their homes (see chapter 6)
for members of the cooperative and their network of partners in the city
and beyond. Reiterating these principles of cooperation and community,
the openness of the monitor’s informational outputs lay in a community-
produced web-based platform that was designed to collate and potentially
make visible aggregated information from all the users of open-source en-
ergy monitors.

The main focus of the first EcoHomeLab workshop that I attended was
to help members of the energy cooperative to build their own energy moni-
tors. Everyone at the event had spent £100 on a kit comprising a circuit
board and dozens of tiny electronic components, a soldering iron, a reel of
solder, and directions to a website giving step-by-step instructions about
how to build the energy monitor. By helping people to build their own
monitors out of these components, the workshop offered the opportunity
to crack open the black box of monitoring and to understand how different
kinds of environmental signals could be sensed, processed, and displayed.

For some of the people at the workshop, it was the first time they had sol-
dered electronic components together or intimately engaged with the ma-
teriality of a circuit board, and many described themselves as “newbies.” To
unpack the black box of microelectronics, one of the people from the Open
Source Energy Monitor Company explained how their own understanding
of the monitor and its functioning had developed. He described how he and
his business partner had developed the circuitry by initially using a wire
rack—a complex tangle of wires connecting up different components with
different-colored wires. This had allowed them to model the connections
that would be needed to bring the energy monitor into being. The circuit
boards that we were soldering together were the outcome of a pragmatic ti-
dying up of a set of electronic relationships that they had previously worked
out and that we, as participants, were being invited to share in.

Soldering circuit boards required its own skill. A certain technique was
needed to control the melting of the metal solder as it wicked onto the con-
tacts and connected components to the boards. There was a palpable fas-
cination among the people in the room regarding the intimacy of engage-
ment with electronic materials that this process produced. Questions were
asked not only about how the board worked but about how the components
and sensors functioned, where they came from, and how they might be
customized.
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By opening up the black box of the energy monitor, participants in the
meeting began to find themselves asking questions that, it seemed, they
would not have thought of before. One area of discussion, for example, was
why the energy monitors were not being used to monitor gas meters. The
EcoHomeLab organizers and the Open Source Energy Monitor Company
had recently begun to investigate precisely this issue, and it had opened a
veritable Pandora’s box of new questions that they were trying to come to
grips with. They had found themselves learning all about the varieties of
gas meters installed in houses, and the specific way in which these meters
already worked (in particular whether they were manual or digital). They
had discovered that manual meters clicked, whereas digital meters had a
flashing LED, something that has significant implications for the kinds of
sensors that might be developed to detect gas usage. They had started to
look at companies who might make potential gas meter sensors, tracing
supply chains to manufacturers in China that they hoped might be able to
provide them with the particular kinds of sensors they needed.

However, the most extensive discussions emerged around the moni-
tors’ effect of generating a particular attunement to the meaning of peo-
ple’shomes. By displaying information in new ways, energy monitors made
visible certain environmental properties of houses that might otherwise
have gone unnoticed, including air temperature, humidity, and water tem-
perature. As participants began to reflect on how their choices and actions
might be affecting the numbers and lines on the display, the monitors had
started to engender a certain practice of vigilance around the energy traces
that described energy use in people’shouses and around the possible mean-
ings of those traces.

This was elaborated in further discussions I had with EcoHomeLab par-
ticipants when I visited them in their homes. Dom, an acoustic engineer,
was one of the longest-running members of the group and a stalwart of en-
ergy monitoring. He had begun tracking his gas and electricity use in the
mid-2000s, well before smart metering was available and long before the
national smart meter program had been set up. Initially he had begun by
simply transferring estimates of his usage from his gas and electricity bills
into a spreadsheet and then adding actual meter readings to the spread-
sheet when the estimates ended up being relatively unhelpful.

When Dom had started to try to record his own carbon emissions, this
had led him to websites that provided standard calculations of carbon
emissions produced by flying, driving, and heating, which he used to map
his own carbon emissions. This attempt to track carbon emissions looks at
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first glance rather similar to the carbon footprinting work that we explored
in chapter 3. However, in this case carbon footprinting was not primarily
driven by the ambition of total governance of global systems of relations
but rather operated as one way of narrativizing Dom’s life and relationships.
When Dom showed me his charts, I asked him about the higher carbon
footprint he seemed to have had ten years ago. In his response he did not
provide excuses or indicate that this was a problem he had set out to solve;
instead, he told me about the trips that he and his wife had taken to South
America when they had been involved in a global social justice project. He
explained that when their son was born, they no longer took these airplane
flights, and so their carbon footprint automatically reduced.

Aswe saw in earlier chapters, the governmental use of carbon footprint-
ing is a technique of measurement that begins with a problem (global cli-
mate change) and attempts to use methods of measurement to determine
proportionate spheres of action to resolve the problem. Sensory measure-
ments and their collation in climate models offer a way of evidencing the
form of the climate as an emergent, unfolding pattern, but other calculative
operations are required to frame this form as a stable thing in order to con-
frontithead on. Facing up to climate change in climate change governance
is, as we have seen, an exercise in framing that demands a controlled equiv-
ocation between the traces of climatological processes and the categories
that provide a stable foundation for governmental intervention. In contrast,
Dom’s use of data began not so much with a global problem addressed by
tools of accounting as with the question of what might be revealed when
embodied experience and data were brought into relation with one another
and then set alongside climatological thought.

Five years prior to our conversation, Dom had had his house renovated
and had installed insulation, including external wall insulation, in his
home. His home was one of the ecological show homes periodically opened
up to visitors that I discussed in chapter 6. This work on his house was part
of the trigger for him to try to find more detailed information about the
thermodynamic properties of his home and his energy bills so that he could
begin to see what energy he was using and how his usage had been affected
by what he was doing in his own home environment. Intrigued about the
difference that the insulation measures were making, Dom had gradually
become more assiduous about monitoring. Now, for Dom, monitoring had
become aregular part of life. He checked his room temperature more than
daily andlooked at his charts on his computer several times a week. He also
tweeted regularly to his thousand followers on Twitter with graphs of his
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electricity use and his own changing carbon emissions, along with com-
ments and questions about what the data showed. Moreover, monitoring,
for Dom, seemed to have its own unfoldinglogic. Tracking gas and electric-
ity usage through bills had led to the installation of a smart meter. Install-
ing solar panels had prompted further monitoring and tracking, and Dom’s
purchase of an electric car a year before our conversation had opened up a
whole new area of monitoring. Now he was monitoring the cost of his elec-
tricity not because he was particularly interested in cost savings but just “to
complete the picture.” Following another EcoHomeLab meeting on air-
quality monitoring, Dom had recently purchased an air-quality monitor
that he was now using to look at the level of particulates in his home.

It might be assumed, given his enthusiasm for all things to do with home
monitoring, that Dom’s interest in energy monitoring was driven by a de-
sire to systematically control his energy usage or reduce his carbon emis-
sions. But in fact he articulated his interest in energy monitoring more in
terms of an increased sensitization to his environment and an intrigue with
the puzzles that this sensitization created. Recently, he had gone on vaca-
tion and discovered that on one of the days when he had been out of the
house there had been an unexplained spike in the level of particulates in
the house. Another conundrum he was wondering about was a slight rise
that he had recently noticed in the use of gas in his house:

We were averaging about 1,300 cubic meters of gas, and the retrofit
dropped it to about 700, but now it has gone up a bit. It is so difficult to
decide oridentify within that trend why it has done this. I think thisis. ..
well, how much is it this thing called “comfort take”?* Or how much is
it that we want the house slightly warmer than before? But I can’t find
any real trend that we are warmer than we were before, except, obvi-
ously, in the middle of the night because the house doesn’tlose as much
heat, so ... T am tracking the outside temperature, but it doesn’t seem
to be entirely explained by the outside temperature either. But there is
also, it could be due to how sunny it’s been or not, in winter? That is the
nextlevel of research, to work with other people, to try and find out how
much solar gain, whether last year was different to the year before in

terms of solar gain.

It was the attempt to find answers to these kinds of traces that for Dom was
driving the constant gathering and proliferation of data.

This was also the case for others who were monitoring the energy use
in their houses. One evening I joined another meeting of people who had
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been engaging in energy monitoring in the city. This time the meet-up was
in a city-center bar, where about ten members of Carbon Co-op, the energy
cooperative of which EcoHomeLab was a part, had gathered as part of a
monthly meeting to talk about retrofitting, insulation, and the associated
challenges. They had set themselves up around the tables with comput-
ers opened and spreadsheets displayed on the screens. The meet-up this
month was to focus on energy monitoring, and people had been asked to
bring along data on their electricity and gas use. Prior to the meeting, they
had been asked to insert their data into an Excel spreadsheet that Dom
himself had designed. Dom was at the meeting too and spent most of his
time helping people get the calculations in the spreadsheet to work prop-
erly. This involved moving across different computer systems and versions
of spreadsheet software, trying to work out whether people had entered
kilowatt-hours or cubic meters of gas, and reformatting the spreadsheet to
deal with gaps in data and arbitrary start dates for the data that people had
collected.

While Dom worked one-on-one with people, the other people attending
the meet-up chatted about their experiences of retrofitting and what energy
monitoring had told them. Lucy, a software engineer in late middle age,
who had been monitoring her home in anticipation of getting work done
to improve the energy efficiency of her house, had brought along a printout
of the different data feeds she was working with. Accompanying this was
a written overview she had put together, with reflections on what the data
meant for her. In summary, she wrote:

Some of the things I've discovered through monitoring are:

« That the front room heats up far more slowly than the living room —
both external walls have hard to fill cavities, and the double glazed
bay window is approaching 30 years old.

« ThatIwake up with a cold nose in the night if the temperature drops
below 13 degrees.

o That heating the house up to 17 degrees on work day mornings is
comfortable for me.

« That setting a minimum temperature of 15 degrees overnight helps
ensure this.

« That for watching TV in the front room, I still need a blanket, even
when the temperature is hovering at around 19 degrees.

This set of reflections prompted discussion with people who were sitting
at the same table, including a conversation about why the front room of her
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house was so cold. Benjamin, a middle-aged man who had recently com-
pleted a large-scale renovation of his large, old house, began to talk about
how he had learned, through the renovation process, that the U-values of
double glazing had little relationship to his experience of comfort in the
house itself. He had become increasingly aware that drafts were a much
bigger factor in whether he felt warm or not than what temperature it actu-
ally was in the house, and he shared with everyone a technique he had used
where he had walked around his house with a candle on a windy day, fol-
lowing the flicker of the candle through the corridors, into the front room,
and eventually up the chimney, where he had found a huge hole, thirty by
seventeen inches, which had been built into the chimney to create airflow.
Lucyand others around the table were intrigued and said they might do the
same—perhaps with a joss stick rather than a candle, though, as it might
produce a better smoke signal.

As for Dom, numbers here opened up a terrain of investigation. Some-
times this attention led beyond questions about energy and building mate-
rials to the systems of data collection themselves. While joss sticks offered
a straightforwardly indexical method of detection, displays of energy data
often had a more opaque relationship between material process and signal.

Lucy, for example, had found herself becoming involved in an online
forum linked to her energy supplier and had signed up to be a special cat-
egory of user who agreed to have experimental access to high levels of en-
ergy data as a way of trying to get closer to the “raw” energy data.® She
was skeptical about some of the generic data visualizations provided on
the website of her energy supplier and had also been pushing, along with a
few other users, for the energy company to either release an AP1 (applica-
tion programming interface), so that she could draw down her own datain
a format that she could analyze herself, or provide her with access to the
raw data itself rather than giving her the data in an already analyzed form.
Indeed, it turned out that she was not alone in wanting these data and that
some customers of the same energy company had already found a way of
hacking the company’s computer systems so as to gain access to their data,
with the primary aim of demonstrating to the company that it was possible
and straightforward to do this. Lucy reflected that the reason the company
had not already released these data probably had to do with staffing, alack
of people with the time to do this work, and alack of general demand, rather
than some desire to hide the data from customers or keep the data for their

own purposes.
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Beyond Data

Ifthose with a certain technical expertise or a general fascination with tech-
nical artifacts were drawn to numerical and data-oriented forms of energy
monitoring, there were also those who related to energy monitoring rather
differently. Marjorie lives in a 1930s ex-council house and is proud that it
retains many of its original features. But the house, she admits, is in desper-
ate need of renovation. The building is musty and damp, and the air looks
visibly hazy as the sun comes through the windows. The ceilings upstairs
are peeling, with large flaps of wallpaper hanging down. When I go to talk
to Marjorie about her experiences of energy monitoring and retrofitting,
our conversation soon moves to the broader problems of the house, with
Marjorie telling me how in the winter she had to climb up into the loft to
clear out the snow that had fallen through the roof tiles into the attic space,
which was causing water to seep through the ceiling into the stairwell.

Marjorie is deeply committed to an environmentally attuned way of
living—her front porch is covered in stickers from environmental chari-
ties Friends of the Earth and Greenpeace. When I visit her at home, the
interview is interrupted by her needing to go tend to the washing machine
overflow, where she is collecting the soapy water from the machine, which
she says she will use to soak her next load of washing. She laments her son’s
apparent disinterest in trying to reduce his use of electricity and his sug-
gestion that it doesn’t matter whether he has the electric heater on given
that she has sufficient credit in her account, accrued from her solar pan-
els. “We brought all our children up to be environmentally friendly,” she
reflects.

Because of her desire to live frugally and to keep the house in its origi-
nal form as much as possible, problems with the materiality of the house
have proliferated. You can feel the mold spores in the air as you breathe,
and Marjorie herself is suffering from respiratory problems, coughing oc-
casionally, keeping her neck covered with a scarf. She says she is now using
anebulizer that she worries is itself contributing to the damp problem. She
is now planning to have the whole house insulated and renovated—a huge
job that will require her to move out of the house entirely. But getting to
the stage where the renovation can happen has entailed a long process of
deciding how to renovate the house in the right way for her.

Although she says she is not that interested in energy data, she has moni-
tors of one kind or anotherin every room in the house. In the conservatory/
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FIGURE 8.1 Temperature monitoring in Marjorie’s house. Source: Author.

lean-to at the back of the house, above the soapy water that is sitting in a
bucket in a large white ceramic vessel sink, a digital temperature monitor
hangs from the wall above an analog thermometer (see figure 8.1).

There are digital and analogue thermometers and humidity meters in
almost all of the rooms. The humidity monitors consistently register a hu-
midity of over 65%. There is a barometer at the bottom of the stairs and a
digital humidity monitor at the top of the stairs, and on the windowsill in
the sitting room, nestled between potted plants, there is a monitor reading
out the electricity feed from Marjorie’s solar panels.
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In a house that is full to the brim with a lifetime of personal belongings,
with heavy wood-paneled furniture, original 1930s windows, the original
downstairs toilet, and papers, photographs, books, clothes, and belongings
of all kinds in piles on the surfaces, the presence of the energy monitors
seems incongruous. When I ask Marjorie about the monitors, she tells me
that they confirm what she is already doing and that they do not particu-
larly affect how she uses the heating or the house. She tells me:

Well, it is just very visual, isn’t it? Well, I mean I suppose I am doing it
onhowIam feeling and if I am active and out and about I wouldn’t take
as much notice. But when I am sitting still at the computer. That almost
just confirms. It is sort of independent. It is more what I am feeling. Tam
not really scientific. I believe in intuition—if you feel you have a cold
coming on or something, you take a bit more notice of your body. I am
more attuned to that sort of approach.

Energy as a Symptom

Although Marjorie’s explicit articulation of the importance of intuition
was distinctive in conversations I had about monitoring, her allusion to
the way in which monitoring is enfolded into and sits alongside broader re-
lations with her home and its properties is instructive for our understand-
ing of how energy emerged here as an analogy for climate change. For all
the people I spoke to who had been using data in different ways to under-
stand their houses, it seemed that the numbers they were engaging with
were neither transparently indexical nor morally neutral. The numbers
thatappeared through monitoring sometimes presented conundrums to be
solved. Sometimes, as in Marjorie’s case, they appeared as quiet commen-
tators, narrating the house but not always being listened to. Sometimes, as
in Lucy’s reflections on energy company summaries, the numbers seemed
outright wrong, the outcome of either erroneous assumptions built into
calculations or a lack of understanding of the relationships that they were
surfacing. Even where there was some sense that collecting, gathering, and
ordering information might be a “good thing,” the uses to which such data
might ultimately be put were not determined in advance of data collec-
tion.* Dom, and others like him, did not always know where writing down
numbers would go, but what they did know was that numbers and their
representation in graphs had the capacity to open up the world in ways that
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other forms of narrative could not. As an acoustic engineer, Dom knew bet-
ter than most that numbers arrayed as patterns over time held the potential
to tell stories that could transform worlds and the materials from which
they were composed.” As part of an ecology of signs, these numbers did not
determine people’s energy use but nonetheless participated in the way in
which people found themselves becoming attuned to the energetic quali-
ties of the world in which they found they lived.

Energy monitoring is an activity that takes its lead from changing con-
ditions that are simultaneously ecological, technological, and social. For
people like Dom, the impetus to monitor energy emerges from the sensi-
bilities that I have previously described as characterizing the vernacular
engineer—a person who attends to houses as sites of material liveliness,
whether through the heat-transferring capacities of walls and windows or
the generative capacity of solar panels or air-source heat pumps attached as
prosthetic appendages on the home. For Marjorie, the momentary readouts
of the humidity monitors—signaling red, numbering temperature—did
not serve as informational readouts that operated as a separate sphere from
everyday life but were narrated instead as voices in an ongoing dialogue not
just with monitors but more broadly with both people and materials about
what her home was and what it should be. For Marjorie, data, rather than
being a separate informational terrain to navigate outside the flow of ev-
eryday life, offered more of an impersonal relationship within life, an inter-
locutor who peripherally participated in a much more extensive relational
experience of being in her home.

Energy monitoring, it seems then, is not the performance of rational
operations of cost-benefit analysis, although it might generate this as a pos-
sibility. It was not, in the case of the Manchester residents I spoke to, pri-
marily concerned with generalizing and automating energetic decisions by
creating hard numbers that generate a logical response. Rather, what we
find here is that energy monitoring, prompted by an attempt to respond
to climate change, produces numbers that come to participate in people’s
lives as additional interlocutors in a field of already existing social relations.
Moreover, as monitors create data as a dialogic agent in a field of social rela-
tions, energy monitoring does not appear to give voice to energy as a work,
or as a replacement for domestic labor power, or indeed as an objective
cause of climate change, but rather draws attention to energy as a symptom
of particular forms of technical, political, and social organization.

Recognizing how energy in these settings appears as a symptom rather
than an a priori cause of climate change opens up radically alternative ways
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of thinking about how to engage energy. This mode of relating to energy
as symptom sits in contrast to the way in which energy was thought about
in the past, or indeed the way in which it is usually discussed in relation to
climate change today. Where energy was experienced as a kind of mysti-
cal or magical force, such as in the early days of electricity in the home, it
generated both awe and also suspicions of “electrickery” and even sorcery."
Where energy has been conceived as a form of work, the technical response
has been to maximize the differential between energy put in and energy
taken out of a system. When energy now is conceived as a cause of climate
change, it produces sometimes guilt, sometimes resignation, sometimes
a sense of powerlessness. But if, as the examples presented in this chapter
suggest, thinking like a climate also has the potential to prompt energy
to be re-presented not primarily as a singular cause of climate change but
rather as a symptom of more extended relations, this opens up the possibil-
ity for a different kind of response, one that is potentially more productive
than resignation, guilt, or impotence. This is the response of diagnosis.

Diagnosis as Response

If individuals who had been monitoring energy found themselves partici-
pating in practices of detection that highlighted energetic traces as symp-
toms of their social, political, and technical relations, the collective work of
attending to these signals led to a more systematic attempt to understand
these forms of life and to find ways of describing what they meant. One ac-
tivity that had emerged out of this initial work on energy monitoring was
that Carbon Co-op, the organization that ran EcoHomeLab, had become
a partner in a pan-European research project that was working with tech-
nology designers, systems engineers, and local communities to develop
community-level smart grids that would potentially disrupt and thus reveal
the complex technical systems through which energy provision is currently
organized in the United Kingdom and other European countries. The aim
ofthe project was to create a set of technical artifacts that would potentially
enable the development of community-scale energy networks.

Doing so involved various “work packages.” One work package was ded-
icated to developing and building smart meter units. One was dedicated to
developing three different user interfaces that were to be used by different
organizations and groups—from network grid operators who manage the
electricity grid at a regional level, to community groups who might oper-
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ate as energy “aggregators” managing supply and demand, to a particular
group of users, to, at the bottom of the scale, end users. Another work pack-
age focused on the creation of a software system that would enable home
electrical devices to “speak” to the energy monitor, another focused on user
design and engagement, and yet another on the management of the project
as a whole. Carbon Co-op was responsible for testing the system with end
users from three different kinds of communities—social housing, coopera-
tive housing, and a distributed urban energy cooperative. In the end, how-
ever, they became involved in many other aspects of the project.

While focused on technology development, the project did not in fact
aim only at technical transformation but was also articulated as aiming “to
have a “disruptive’ effect, challenging existing business models and work
practices amongst energy suppliers, smart meter suppliers, grid actors and
energy co-operatives.”"! In practice, this attempt at disrupting existing busi-
ness models and work practices entailed not only transformation but also
an unfolding understanding of the complexity of energy grid operations in
different parts of Europe. As the project proceeded, it led not only to the
creation of smart meters and technical interfaces, as had been outlined in
the original bid, but also to the Manchester participants gaining an ever
greater understanding of the relations that were at play in the operation of
energy infrastructures in the United Kingdom and beyond. This included
an emerging understanding of which organizations controlled and oper-
ated the electricity grid; who the main players in the energy system were,
including generators, suppliers, distributors, and regulators; who writes the
regulatory codes that govern the UK energy-supply market and through
what organizational form; what customers are actually buying when they
pay their supplier (is it for energy or risk?); how energy costs are calculated
and by whom; how batteries work; why electric cars are important for the
smart grid; why “smart” appliances like fridges and washing machines are
relatively unimportant for the smart grid. It also raised questions over the
politics and ethics of making data visible, highlighted a persistent tension
between a top-down engineering approach to technology development and
a more bottom-up approach influenced by Silicon Valley—style software
and agile development principles, and promoted new understandings of
users and their importance to the process among project partners. It wasin
this sense that the project was as much a diagnostic tool as a development
project or site of action on climate change.

This diagnostic relationship with energy infrastructures is similar to the
relationship we saw with the test houses encountered in chapter 6 and the
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practice of political participation described in chapter 7. In each of these
instances, thinking like a climate prompted an attunement and openness to
materials and practices and their valences. This openness to materials did
not, however, find its end point in a situated, phenomenological “being-in-
the-world,” what Tim Ingold (1995) has called a “dwelling” perspective. But
neither did it flip over into a desire to account for all relations that existed
in a socionatural networked ecosystem, as described in chapter 3. Rather,
an openness or attention to materials in each of these settings offered a way
of moving into the thick of things, of enabling people to locate themselves
in a world that revealed itself to be held together in one way, with a view
to potentially transforming the manner of that holding together without
privileging a particular substance, relation, or concern in advance of the
diagnostic maneuver. It produced an attention to form, to the redundancies
or incumbencies that held that form in place, and to the potential trigger
points where the formal relations of climate, society, and technology could
be moved into a different pattern or state.

Diagnostic Effects

In moving from a description of practices of governing climate change that
focus on how to manage a global problem to a description of practices that
fill the aporias of managerialism and administration by cultivating a diag-
nostic attention to the world, we find ourselves also moving from the study
of something that is both nonlocal and in the future back into a site of study
that is more amenable to anthropology—that is, people living in places.
But what also becomes very clear from this attention to energy as a symp-
tom, and politics as diagnosis, is the way in which the nexus of knowledge/
action entailed in diagnosis is played out through objects.

Rather than approaching climate change with the dualism of human/
environmental relations as our starting point, then, an approach to climate
change that treats its perceptibility by humans as a form of thought allows
us to observe how climate change becomes incorporated, analyzed, chal-
lenged, and perceived in everyday life as a practice of diagnosis. Medical
anthropology, with its focus on the body and its attention to the way in
which medical diagnostics is played out as a practice of holding together
bodies, objects, substances, technologies, and persons, provides us with
a useful, already existing framework through which to approach climate
thinking as a practice of diagnosis.
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First, diagnosis in medicine has been described as a practice oflegitima-
tion (Dumit 2004; Jutel 2009; N. Ware 1992). At the point when diseases
get diagnosed, symptoms move from vague clusters of experiences to con-
crete things with a name. This naming is important as it makes the condi-
tion real, actable upon, and deserving of attention. Turning to how climate
change draws forth infrastructural or material diagnoses, we might also ask
whether the successful diagnosis and naming of a socionatural condition
might also have alegitimizing effect. It requires that we understand who is
doing the diagnosis and on what authority they are acting.

As well as legitimating those conditions that are diagnosable, the prac-
tice of medical diagnosis also has the countereffect of revealing the ambig-
uous position of symptoms that remain in a prediagnostic state (Timmer-
mans and Buchbinder 2010). Being in a state of prediagnosis in a medical
sense is interesting insofar as it points to neither a condition of being
healthy nor a condition of being legitimately ill. Being in a state of predi-
agnosis in the context of something like cancer points to the condition of
existing in an ongoing state of being at risk.

Third, a diagnosis, even when made, does not do away with the question
of uncertainty (Street 2011; Werner, Isaksen, and Malterud 2004). While
climate change is frequently discussed in terms of both uncertainty about
the status of scientific truth and more contingent uncertainties about the
way in which modeled futures are likely to actualize in particular places,
medical diagnosis points to another kind of uncertainty—that is, the pro-
visionality or contestability of the diagnosis itself. This draws attention to
the way in which the naming of a diagnosis opens people up to an expanded
sphere of relations, moving their condition from a personal to a social form.
Diagnosis is not the end point in people’s relations with medical conditions
but rather becomes an opening: to further questions, discussions, queries,
and debates in online forums; engagement with pharmaceuticals; involve-
ment in drug trials; and the creation of legal cases, which come to consti-
tute a semipublic sphere of biomedical experience. Just as we saw in rela-
tion to energy monitoring, what starts as a series of personal symptoms
opens up to a set of much more public relations. The openings that diagno-
sis entails thus work to turn private matters into issues of public concern.
In the case of energy monitoring, we see this very clearly as people’s houses
shift from being personal objects of inhabitation and ownership, becom-
ing sites where the public politics of energy and climate change comes to
manifest: in solar panels, air thick with mold spores, holes in chimneys, the
black boxes of smart meters, cold noses, open data, and the possibility of a
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collective life made newly visible by the promise of differently networked
electricity.

Engaging and thinking about energy through monitoring, it turns out,
is focused much more on how to interpret symptoms and diagnose condi-
tions than on how to determine causes as a way of proceeding to action.
Here again we see a parallel with medical practice, which in recent years has
become oriented toward an emerging understanding of bodies that high-
lights their instability, complexity, unboundedness, and unpredictability
(Lorimer 2016; A. Mackenzie et al. 2013; C. Thompson 2005), and the work
of care that goes into attending to the instability and unpredictability of
the diseased or mortal body. The modern biomedical body, made through
combinations of genetic and phenotypical relations, constituted out of mat-
ter and microorganisms, affected by internal and external relations, shares
with climate change a radical blurring of nature and culture, matter and
mind, person and environment, that demands diagnostic practices that do
far more than establish simple lines of causality. As Annemarie Mol points
out in the introduction to The Logic of Care, “Caring is a question of ‘doc-
toring” of tinkering with bodies, technologies and knowledge—and with
people, too” (2008, 12). So, too, thinking like a climate and paying attention
to the blurring of nature and culture that that entails also, it turns out, de-
mands “tinkering” or “hacking.” Here, in this relationship with the form of
thought that is climate change, we find a powerful alternative to managerial
and administrative methods of responding to the complexity of unfolding
ecosystemic processes. Instead of numbers being a stabilizing response to
a demand to know in order to inform practical action, what we find in these
engagements with energy are practices of attunement, responsiveness, and
inquiry. Interestingly, these are enacted not so much as a practice of engi-
neering or design but of care—for the home, for the family, for community,
for society, and for a world being changed by the climate.

This tinkering, testing, responsive way of being that we find working
with and constituted by data traces offers, I suggest, an importantly dif-
ferent way of thinking about the human that might need to be addressed
in relation to the challenges facing a climate-changing world. This version
of the human is very different from the biopolitical public of the twenti-
eth century, on which population-wide interventions in health, transpor-
tation, economy, and education have been justified. These are not bod-
ies that need to be managed, moved, or channeled into particular sites of
control—factories, schools, prisons—but are rather extended, responsive
persons whose mundane and everyday practices, from cooking a meal to
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reading a book, are made not only on the terrain of social practice but also
through significatory relationships that go beyond the human. This exten-
sion of our definition of the human from a cognitive, bodily being into a
more environmental register highlights why climate change troubles the
free-acting, choice-making subject of market-based understandings of hu-
man behavior. In tinkering with energy data and climate facts, we find nota
free-acting individual extended through knowledge about the choices they
can make but instead uncover a form of personhood curtailed by redun-
dancy induced by the climatological effects of otherwise socially valued
ways of being in the world. As climate-responsive persons find themselves
unraveling the energetic relations of infrastructure, housing, and family
life, these same people find that choices are closed down, consumption
habits questioned, and ethical bases for acting unsettled. Just like climate
itself, the form of the climate-thinking subject emerges as a negative pat-
tern formed from redundancies that shape and frame the conditions of
possibility for relating. This kind of human is being actively produced but
within material, relational constraints that curtail the form that the person
or self can take. Thinkinglike a climate in this sense poses a profound chal-
lenge to the modern, neoliberal, choice-making version of the person. In
this respect it also poses a profound challenge to anthropological scholar-
ship that demands of the scholar an authorial agency that enables attribu-
tions of thinking to be tied to persons and not distributed across material
things. I address this final point in the conclusion.

While this responsive personhood is something that we have seen
emerging out of an attempt to think like a climate and the attention to eco-
systemic and infrastructural relations it entails, it is, finally, very different
from the kind of human that is often invoked when people talk of the hu-
man in the Anthropocene. The Anthropocene conjures up a generic, col-
lective human with traits and behaviors that have left their mark on the geo-
logical strata of the world. The problem is that, as others have noted, this
version of the human distances the humanities and social sciences from
the problem of climate change, rescaling the social and the cultural and
in the process wrenching the term human out of the hands of those who
have long been concerned with describing the history, geography, sociol-
ogy, and anthropology of human social life in a comparative mode. In the
face of the Anthropocene so conceived, the only answer we seem to be left
with is to reinsert an anthropology of the human— of meaning, language,
symbol, myth—to counter this flattened, generic, universal human as spe-
cies or human as type.
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What I have argued in this book is that instead of returning to an all-
too-human anthropology, another kind of anthropology of climate change
is possible and indeed necessary. This anthropology of climate change re-
quires not retreating back inside the human mind or the social group but
rather opening up anthropology beyond the human to better understand
how people live their lives in an ecology of signs that are both human and
nonhuman and that coalesce into patterns of thought that people them-
selves come to engage with and shape. Disavowing the opposition between
nature (out there) and society (in here), this anthropology beyond the hu-
man that shares much with the project outlined by Eduardo Kohn (2013),
relocates people as signifying beings in worlds that also have signifying ca-
pacities. Seeing climate change as a form that is produced out of the signifi-
cations of life (algae, bees, forests, fossil fuels), computer models, and inter-
personal relations between people provides us with a new way of describing
subjectivity, personhood, and humanness in the Anthropocene. It does so,
however, not by privileging humanness over all other forms, or reducing
humanness to materiality, but by relocating human relations within a more
expansive representational field where it is no longer only humans that can
be treated as “thinking” beings but also the climate that can think. To un-
derstand the climate as a form of thought has demanded that we reconceive
what thinking is, privileging not only symbolic forms of communication
but also formal patterns, indexical signs, and iconic similarities. Recasting
climate as a form of thought has itself emerged in this work as a response
to the limitations of seeing climate as operating in the realm of either real-
ity or representation.

Responsive personhood—a way of being that is formed in relation to
patterns or forms of thought that exceed the embodied mind— offers, I
suggest, something of a bridge between the natural sciences that evidence
climatic and geological changes and the scholars of social relations who
have studied and mapped cultural and social dynamics in different times
and places. But this bridge requires that both the natural and the social sci-
ences become newly responsive themselves to the demands that this places
on our thought. Responsive personhood is not just something that con-
cerns climate publics. Climate scientists have begun to recognize this, with
debates raging now about the appropriateness of scientific participation in
public debate about climate change. This is leading climate scientists to
try to understand not only natural systems but also social processes—the
social lives of policy makers, the nature of public communication, the po-
litical practice of lobbying industries, and the labor struggles of climate
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denialists. Social science, and in particular anthropology, has been slower
to respond to climate change and its implications, but the time is ripe for
anthropologists to activate our own capacity for reflexivity, responsive-
ness, and critique in light of scientific information about the changing cli-
mate we all confront. AsI explore in the next chapter, this does not require
merely the further development of the emerging field of the anthropology
of climate change as a socially relevant discourse. Rather, it demands, more
profoundly, that we rethink how anthropology has proceeded up until now
asifits own material practices were outside the worlds that it describes, and
that we consider how as a discipline we might proceed differently when we
too begin to respond to the demand to think like a climate and the entan-

glements that this implies.
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FIGURE CONC.1 A Memory from the Future,

by Richard Sharland. CONCLUSION

“Going Native” in the

Anthropocene

Climate change is arguably one of the most important issues facing hu-
manity, and yet within anthropology, as in politics, it remains a marginal
concern. This book has explored in detail some of the conceptual and cul-
tural reasons why climate change has appeared so impossible to deal with
as a core facet of modern forms of governing and organization by focus-
ing on existing methods of government and management centered on one



particular place: Manchester, England. The knowledge practices and tech-
niques I have described are not things that are in the gift of an ethnographer
to change—the power of spreadsheets, the logic of proportionality, the
ethical foundations of biopolitical modes of governance, the assessment
and management of risk. Indeed, I have written this book not as a critique
but as a redescription that aims to bring these practices into view in order
for them to become available for discussion. While it is clear that these
techniques are unsettled when they come into confrontation with climate
change, the same techniques are also powerful ways of ordering the world
in which we live, producing value, wealth, spheres of responsibility, the op-
erations of government, and a settlement between the state, the market,
and the public. At the same time, as I have tried to show, these forms have
histories, they have been formed and forged out of particular conditions,
and thus they have the potential to change.

If climate change is a question that challenges political and administra-
tive practice, itis also a phenomenon that should pose similar challenges to
anthropology. The barriers that currently exist to incorporating the study
of climate change as a core part of anthropology are not just that it has not
been fashionable, or that it is abstract, or that it is probabilistic, or that it
lies in the future; instead, I would argue that difficulty with studying cli-
mate change is that it poses a profound challenge to the way in which an-
thropological knowledge of human being is constructed. This ethnogra-
phy has been not only a description of the problem of climate change for
those trying to governitin the context of a city, then, but also an attempt to
experiment with a way of doing anthropology that refashions our modes of
thought when climate change meets anthropology. It has been an exercise
in responding to the question of how we might need to change anthropol-
ogy in order to make it able to respond to what I have been calling “think-
ing like a climate.”

The answer to this question for me has come not from an abstract or a
priori theoretical position but in keeping with an anthropological commit-
ment to ethnographic theory: that is, an attention to how the world as we
find it through ethnographic fieldwork might require from us a revision of
what anthropology is as a human endeavor and what it should be. In some
senses the book has been a demonstration of what anthropology can bring
to the study of climate change. But as should by now be clear, the form of
ethnography that has emerged in this book to answer this question is one
that has necessarily found itself going beyond the human. While some of
the people I met found themselves caught in institutional and epistemic

260 - CONCLUSION



webs that they experienced as binding them, making movement and ac-
tion impossible, others were more like the spider in this analogy, moving
across the surface of the web and trying to refashion and restructure it by
tweaking and tinkering with the lines and the links. This refashioning was
not “resolving climate change”; indeed, some might reasonably accuse it
of being a marginal activity, bringing to mind the question I heard more
than once during fieldwork, “Are we just ‘fiddling while Rome burns’?”
This very construction, however, returns us to the epistemological bind
with which we began—one where actions should be based on representa-
tional evidence and directed by strong leaders, and where acting globally
or in relation to the global accounting of climate change is the only kind
of action that counts. Rather than skipping over the tweaking and tinker-
ing because of its seeming irrelevance in the face of a big problem that has
been responded to primarily through a politics of apportioning and the
attendant concern with what constitutes a proportional response, I want
to stay with this practice of trialing and tinkering, in order to think about
whether there is anything that we might learn from it about how to refash-
ion anthropology so as to create new openings between our discipline and
the climate-changed world into which we are entering.

I ended the previous chapter by arguing that an awareness of ecosys-
temic interconnections created through embodied, machinic, and digital
sensors surfaces what I call “responsive personhood.” This responsive per-
sonhood is a way of being whereby the figure and form of the climate in-
vite people to pay attention to signals in the environment and to generate
techniques through which to ask of that environment questions that will
elicit more signals. Unlike neoliberal personhood, which privileges the in-
dividual as a choice-making subject that is able to exercise style and taste
in public, responsive personhood emerges as a rearguard response to acts
of technical probing that reveal signs to which those who are participants
in this process find themselves required to respond. The form of response
mightlooklike choice—and of course there is no single fixed line between
ecological consumerism and a responsive personhood that creates an aes-
thetic effect ripe for commercial exploitation. Nonetheless, the experience
of social action on which responsive personhood rests is importantly dif-
ferent from green consumption, because it is a form of acting that is nega-
tive rather than positive and in that respect directly challenges the myth
of unfettered choice. I do not mean by this that it focuses on regulation
rather than markets. Rather, I mean that once one is confronted with the
form of thought that is the climate, one will experience a reduction in the
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possible actions available to one. The point here is not that climate change
actually reduces choice but that the attention that thinking like a climate
demands to systemic interconnections across established boundaries re-
veals the myth of possessive individualism and the choice-making subject.

Even in anthropology we have labored, for the past fifty years at least,
under the illusion of additionality—that is, that our opportunities and
possibilities and capacities for knowledge are endlessly extended, not least
by the production of anthropological knowledge. Thus, it is common for
anthropologists to assume that a “better,” more sustainable way of living
might be found in the anthropological corpus that adds other ways of liv-
ing to those structured by hyperconsumption and industrial capitalism.
The hope here is that we can collect cultures, practices, and ontologies and
from them learn new or alternative ways of being. Proceeding on the basis
that the people we study are “suspended in webs of significance [they have]
spun” (Geertz 1977, 5), anthropology commonly works with the implicit
understanding that these various ways of being might also be able to rein-
vigorate, if not the world, then at least anthropological theory about that
world. The ethnographic theory we deploy, then, appears not as a general-
ity or universal proposition but as an intellectual choice argued on the ter-
rain of different cultures of symbolic meaning making.

Ironically, this kind of argument has also taken on a class dimension
when those who are seen, anthropologically, as being at the vanguard of the
knowledge that might resolve climate change are those who most directly
experience the curtailment of choice—the poor, the marginalized, the im-
prisoned, who are also most likely to be facing the already appearing effects
of climate change. A critical anthropology laments the limitation of choice
faced by these subjects, while celebrating the accumulation of alternative
worldviews, cultures, and perspectives.

There is a telling exchange in Barbara Kingsolver’s (2012) novel Flight
Behaviour that captures this well. Dellarobia, the working-class protago-
nist of the novel, responds, baftled, to the instructions of one of the climate
scientists who comes to her community to study the strange migration of
monarch butterflies to the Appalachian Mountains. As she talks to the sci-
entist about where to find the local bank, he tries to get her to sign a pledge
to reduce her carbon footprint. Having cycled through suggestions of how
to reduce food waste, “switch stocks and mutual funds to socially responsi-
ble investments” (453), and “use Craigslist,” to which Dellarobia responds,
“What is that? . .. I don’t have a computer” (452), the scientist ends with
suggestions on reducing her travel footprint:
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“Almost done” he said. “Transportation. Ride your bike or use public
transportation. Buy a low emissions vehicle. Sorry, no buying anything,
you said. Properly inflate your tires and maintain your car.”

“My husband’s truckis onits third engine. Is that properly maintaining?”

“I'would say so, definitely.”

She had a feeling that Leighton Akins would not find the bank. He
and his low-emission vehicle would just head on out of here. She and
Dimmit Slaughter would claim their place among his tales of adversity.

“Okay, this is the last one,” he said. “Fly less.”

“Fly less?” she repeated.

Helooked at his paper as if receiving orders from some higher author-
ity. “That’s all she wrote. Fly less.” (454)

While Dellarobia might be seen as very different from the mainly
middle-class (or, as one couple L interviewed described themselves, upper-
working-class), educated people who constitute most of the people I talk
about in this book, what I want to take from this example is not that the
poor hold the answer to climate change, nor that it is anthropology’s job to
interpret their plight as a better way of living in the world, but rather that
they share with responsive persons engaging climate change the visceral
experience of a curtailment of choice that comes from living in conditions
that resist the myth of free will by exposing its limitations.

The difference between people like Dellarobia and the responsive per-
sons who are also experiencing a restriction of choice in relation to climate
change is that the poor are positioned as requiring assistance to help them
become proper choice-making subjects as they are also asked to reduce
their carbon emissions, whereas the responsive are often seen as already
having made a choice to become responsive. Take, for example, discus-
sions about the choice that some have made to not have children because
of the ecological and moral consequences of that decision, set against accu-
sations of irresponsibility against those who have children but should not
have made that choice owing to their individual inability to be sufficiently
economically productive to provide for them without relying on “hand-
outs” from the state.

Where a similarity does exist between these different subject positions
itis in the potential for both to experience social opprobrium: the poor as
those who are rendered feckless as a result of failing to enact themselves
as properly choice-embracing subjects, and the responsive as those who
risk having read or interpreted the data wrong and are therefore charged
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with making naive or dangerous decisions or being zealots or freaks be-
cause they have made the “wrong” choice. Yet what if the main contribu-
tion of thinking like a climate was not to ask what new kinds of choices cli-
mate change demands that we make but rather to consider how this form
of thinking demands a more fundamental critique of choice as a capacity
of the entangled human subject? We can see this articulated in the way
that the transgressive quality of the idea of not having children has recently
been played by Donna Haraway in her characteristically controversial ap-
peal to “make kin not babies” (2016, 102). In Haraway’s inimitable style,
this appeal plays on the horror of that proposition precisely because it ap-
pears to refashion choice to ends that are counter to a naturalized logic of
reproduction. However, when this is cast not as an active choice but as a
response, we can read it not as a critique of childbirth but as a critique of
the idea of the agentive human subject on which most contemporary an-
thropology relies.

That is why response also has to be turned back on anthropology and
the question of how a responsive rather than a choice-making version of
the subject might open up new directions for an anthropology of climate
change. As we have seen, responsive personhood is about not just acting
on the basis of information and its interpretation but rather enacting (ex-
perimenting, modeling, testing, making) as a form of engagement with an
ecology of signs that is productive because it produces a response that itself
demands to be read. In contrast to the complex and distributed knowledge
infrastructures that sustain climate change models, this form of acting is
necessarily situated and localized. Ironically, thinking like a climate—an
invitation that asks people to inhabit global ecological relations and their
projection into the future—has the capacity to open the way to forms of
sociality that provoke an attentiveness to the hyperlocal and hyperpresent:
to sensory, visual, and numerical signs that manifest with immediacy in
people’s lives—the flow of water through a weir, the pulsating flicker of a
solar panel, the meet-up group invitation that brings twenty people into a
room together to work out a new description of the social terrain within
which they need to operate.

This, I think, provides us with an important reorientation for what it
might mean to do an anthropology of climate change, or indeed an an-
thropology of any other distributed global process. Rather than climate
change as something modeled and distant, what this book has attempted
to grapple with is that the attention to the materiality of form that climate
change generates highlights how knowing and thinking cannot be sepa-
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rated off as existing only in a symbolic human register. If we are to take this
proposition seriously, it must mean that the knowledge that we produce
as anthropologists is also actually produced in relation to other forms of
thought. If, as for the bureaucrats I studied, this has been a way of knowing
that has until recently bracketed out climate change as a matter that exists
outside our own practices of knowledge production, we too might want to
reset the anthropology of climate change by considering what thinking
like a climate could do to the production of anthropological knowledge in
an age of climate change. This would be a way of being an anthropologist
that would require that we too attend to how we are affected by material
relations in our own everyday practice of doing anthropology. It would de-
mand an anthropology that does not exist only in the terrain of symbols,
collecting stories about other cultural ways of responding to environmen-
tal change, but sinks itselfinto the ecology of signs that T have been describ-
ing. This not only brings climate change into the frame of anthropological
knowledge production but also demands that we move beyond critiques of
anthropological knowledge as “mere” representation, to rethink the way
in which our representational practice might be entangled, interpellated,
and formed through more material and energetic forms of representation
and thought.

Ibegan this book with the description of a meeting where people stood
in groups confronted with the blank space of a sheet of paper on which
a vision of a city that might be able to respond to a problem like climate
change was to be drawn. I also described how in this meeting the event of a
rainstorm caused all of us in the room to turn, in synchronization, toward
the window and to pause, as an audience collectively affected, to consider
an event whose facticity was defined by the limits of its ontological mean-
ing. The weather erroneously symbolized climate change (weather is not
climate), but at the same time it performed another kind of representation,
highlighting an analogical relationship between particular weather in the
here and now and a future climate-changed world. Climate as an ecology of
signs created the conditions within which matter could powerfully, affec-
tively represent the future in the present, even though its relations to that
future were untraceable and its concrete meaning unspeakable. It was an
event produced by an ecology of signs that we all turned toward the win-
dow, and the room hushed.

In the previous chapter, we experienced another kind of turning toward,
this time oriented to data traces emerging from a renewed attention to en-
ergy recast as a problem of public concern by its role in the processes of
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climate change. Once again, the use of data was not a technique of making
transparent, of stabilizing and circulating knowledge, but instead created a
realm of relative obscurity of which both the researcher and the researched
found themselves having to make sense.

In both of these moments, and in countless others I have recounted, as
an ethnographer I found myself not describing social practices in terms of
only their own internal logic but instead turning with the people whom I
was researching toward techniques that helped manifest traces of a prob-
lem. No longer was the stance of the ethnographer that described by Ar-
thur Mason (2017) in a recent analysis of Axel Wenner-Gren’s images of
the anthropologist at work. Reflecting on images of anthropologists sit-
ting with informants or interlocutors, Mason draws our attention to the
trope of the ethnographer listening attentively to the research informant,
crouched down to see things from their point of view, or mimicking their
body shapes. Now, doing a version of anthropology beyond the human in
which I found myself required to think like a climate, I had to turn my
head and body along with other people, toward screens, data traces, images,
models, so as to interrogate together what they might mean and what their
implications might be, not just for them, but for all of us. This required
rethinking the very place of anthropology in these interactions, consider-
ing how it might be a voice in this conversation formed out of its own ecol-
ogy of signs, rather than primarily a description that would parasitize the
social world I was experiencing in order to extract it for another, separate
economy of knowledge.

Asan embodied practice, researching climate change has thus involved
aliteral reorientation—a turning from observation of people and imitative
participation within social worlds that involves looking at people or trying
out what they do—to a standing alongside others in a process of collective
engagement with the form of thought that is climate change. The object of
this anthropology is not people and their social worlds but the experience
of being a person in relation to a material process within which both the
ethnographer and other people find themselves. And yet, as for the people
I worked with, that which I have experienced being turned toward is not
the illuminated site of Enlightenment knowledge but a more opaque set
of traces whose meaning is underdetermined. Bruno Latour’s new book,
Facing Gaia (2017), hints at something of this turning. But to face Gaia also
implies that there is something concrete to be faced, a new formation, a fu-
ture that we need to see in order to proceed toward it.
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In contrast, my ethnographic work hints at a different kind of thing
that is being turned toward. Instead of turning to face Gaia, what I found
was a turning toward data, material traces, and information. In these data,
as in weather and in documents and plants, the idea of the climate with
which we found ourselves confronted was composed out of ambivalent
signs that anticipated a future that itself reframed our understanding of
the present in which we found ourselves. Moreover, this attention to these
material traces—on screens, in insulation, in the air as it moves through a
house—also entailed turning away from something else.

During work with the EcoCities project, I collaborated on an exhibition
for the Manchester Museum as part of the Manchester Histories Festival,
where historical information was to be provided as a way of orienting peo-
ple to what climate futures people might face. The exhibition was called
Looking Back, Projecting Forward. To look back implied not facing Gaia but
facing the state of the world before Gaia and keeping that in view while
moving (projecting), but not necessarily looking, forward. Another project
I was involved in tried to understand the future of energy by creating an
energy walk that excavated the history of energy infrastructure in the city.
Here we ended up even more explicitly evoking the idea of the future as
something that was approached blindly, the traces of which we might dis-
cernin an excavation of the past. The walk ended with words from Rebecca
Solnit’s book Hope in the Dark: “Hope locates itselfin the premises that we
don’t know what will happen and that in the spaciousness of uncertainty is
room to act” (2016, xii).

During the writing of this book and in reflecting on these ethnographic
moments, I have repeatedly been reminded of a description once provided
to me by anthropologist Wendy Coxshall of the way in which the Andean
people with whom she worked described the future as lying not ahead of
them but behind them (personal communication; see also Nufez and
Sweetser 2006). In a manner reminiscent of Walter Benjamin’s ([1936] 1992)
famous description of Paul Klee’s painting Angelus Novus, they described
themselves, both through their use of linguistic terms and through ges-
tures, as moving backward into the future. Marisol de la Cadena also refer-
ences this Andean orientation to the future when she describes the mean-
ing of the Quechua word ghipaq: “It means behind and refers to something
that is on or at our back, that cannot be seen and is therefore unknown;
speakers of Quechua explain its use as ‘after’ or what comes after” (2015,
129). This image kept coming to me as I came to be part of the experience
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of being moved to think differently by climate change, of thinking like a
climate. Here climate change seemed to provoke a similar sense of moving
together, backward into a future written in the traces with which we were
confronted. Dealing with material traces that point to climate change is
not only a matter, however, of observing the piled-up detritus of history, as
Benjamin famously described it in his discussion of Klee’s painting Angelus
Novus, but also a matter of seeing the present as a memory from the future
into which climate models thrust us, a concept depicted in the painting by
Richard Sharland included at the beginning of this chapter (figure C.1) that
was prompted by his reading of this conclusion. It is the experience ofliving
in times that are no longer easily described as progressively improving but
that rather call attention to what is already past. This is what I think Roy
Scranton (2015) hints at when he says that living with climate change must
be about “learning to die” in the Anthropocene.

Confronted with the specter of the scale-sliding, time-destroying,
knowledge-undoing properties of climate change, how, then, does think-
ing like a climate affect the conduct of ethnography and the project of an-
thropology as a description of human practices? From my own experiences
of trying to bring anthropological knowledge to bear on climate issues, and
inlight of the difficulty of speaking for the social in the face of socionatural
complexity, my provisional answer revolves, awkwardly, around develop-
ing a practice of anthropology where the place of anthropology as a solely
descriptive discipline has to be called into question.'

Thus, where I end this book is not with a final description of “what peo-
ple in Manchester believe about the climate” but rather with a reflection
on the way in which the experience of thinking like a climate, alongside
people in Manchester, has affected my own questions about how to forge
an anthropology that is adequate to the kinds of issues that climate change
is producing. Thisis an unsettling place to end, for it has entailed transgres-
sions, a form of accidental activism, that I did not anticipate at the begin-
ning of this research.

The ongoing material reflexivity that thinking like a climate demands
manifests in a number of ways in my own anthropological practice. First, it
has led me to forge forms of participatory research in which anthropologi-
cal reflections sit alongside engineering questions about technical systems,
artistic reflections on how to transform the imagination, and political argu-
ments about the value of democracy, community, and participation. Here
my understanding of the contribution of an anthropological point of view
has become less about how to document and describe these separate so-
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cial worlds as if they existed in a state that remains unchanged by climate
change, and more about how to narrativize, activate, and aestheticize social
practices and relations in ways that might tell a different kind of story about
what climate change is asa contact zone of practices and ideas, and what we
might mean when we say it has human or cultural dimensions.

To point to an anthropology of climate change that focuses on con-
tact zones is a way of arguing the need to conceive, analytically, of climate
change not so much as an external environmental force acting on diverse
human worlds but as an encounter: between climate thinking and other
ways of being in the world. I have focused on those who were working hard
to bring climate change into their way of being in the world, but as we know
from the anthropological record, encounters between different ways of
worlding are rarely benign, the transition rarely smooth. The information
wars described by Naomi Oreskes and Erik Conway (2010), which have
worked to systematically undermine climate science through the produc-
tion of counterfacts, point to the oppositional politics of encounter. The
impossibility of reconciling climate thinking with fossil fuel production or
the centrality of fossil-fueled infrastructures to the economic policies of na-
tional governments points to some of the profound and troubling silences
that encounters with climate thinking reveal; and this does not even touch
on the more aggressive and violent dimensions of encounters between cli-
mate thinking and other modes of being: from the vitriol that some right-
wing commentators exhibit toward teenage climate activist Greta Thun-
berg to the assassinations of environmental activists in Latin America.
Encounters are the bread and butter of anthropology, the ground on which
anthropologists have trodden many times before. A focus on encounter is
therefore an important element of what an anthropological approach can
bring to the study of climate change as we seek to understand its implica-
tions in different times and places and at different scales and intervene in
mitigating its worst effects.

The second way in which material reflexivity has manifested in my re-
search feels both much more prosaic and also much more profound and dif-
ficult to reconcile than a move toward more collaborative, creative ways of
doingand designing ethnographic study in such contact zones. During the
course of researching this book, I have become increasingly aware of my
own visceral encounter with climate change as an anthropologist. I have
sat on planes and wondered about the social, technical, and economic in-
frastructure of fossil fuel-based air travel as I fly to workshops. I spent one
flight listening to Bruno Latour’s Gifford Lectures, while looking down on
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a landscape whose ontology was being viscerally redescribed to me: “Just
at the time when first nature had begun to loosen its grip the second na-
ture of the economy imposed its iron law more tightly than ever”!” I have
experienced in these moments the gap between modern knowledge and
climate thinking and wondered how to find a way of acting that does not
create this gap. In relation to flying I tried, unsuccessfully, to “fly less.” At
the same time as I'was critically aware of the contribution that flying makes
to global climate change, I also tried to close the gap by rehearsing the usual
justifications: I need to speak about this to more people—surely that is a
good thing?; I can’t be an academic without participating in an interna-
tional community of scholars; I have family and friends who live abroad;
what are one, two, eight flights in the greater scheme of things anyway?

Nonetheless, my own capacity for thinking has been changed by the
ecology of signs into which this research has thrown me: the uncanny
warmth of a February day, alarming descriptions of the polar vortex, dis-
appearing pollinators, hockey-stick graphs of rising emissions—and by the
others I have met who, in their own circumstances, have translated these
signs into a decision not to fly. As I thought through the conditions of re-
sponse to those who have made this choice, a lingering question bothered
me as I wondered if I should do the same—would this not just be a matter
of “going native”? Would Ilose a capacity for reflexive critique of the condi-
tions within which that decision could be made if I were to make it myself?

Viscerally, relationally, and in the patterns of the form of climate change
I had come to sense, I felt the answer was no, but it has been harder to
reconcile analytically. However, the rethinking of the anthropological en-
deavor that I have tried to rehearse in this conclusion has taken me to a
place where that decision does seem possible—not so much as a practical
exercise in spite of anthropology but actually as an act of anthropology.
For in a climate-changed world, anthropology has no special privilege to
remain the same. Our representations and our practices too will have to
move with the carbon, the weather, and the computer models that carry
them into the practices of human world making and mold them into parts
of the cultural imagination.

And so it is that as this book comes to a close, I have embarked on an
experiment, a trial or test in doing anthropology without flying. As I begin
this experiment, the anthropological questions it raises have proliferated.
Who does get to fly on a plane? Why is that? What are the relations of power,
inequality, the sense of entitlement and privilege that air travel brings, and
how has this constituted anthropology up to the present day?* What are

270 + CONCLUSION



our geographies of knowledge production, and how are these sustained by
flying? How does flying become part of the reproduction of anthropology
as a colonial, extractive discipline? What more local ways of knowing are
being missed, and how might these come to be revalued if the choice to
fly is curtailed? These questions pertain not only to the research relation-
ships that we forge when we travel to distant field sites, flying in and out of
people’s lives, making relations in one place, and circulating that knowl-
edge in other discursive domains. They also pertain to those anthropo-
logical domains themselves. As those like Anand Pandian (2019) who are
experimenting with a new virtual form for the anthropology symposium
are also aware, air travel currently sustains the structure of our academic
conferences; the nature of the interaction we have there; our expectations
of what it means to travel, know, and experience the world; and indeed
our very sense of what the world within which anthropology as a disci-
pline operates looks like. The flood of questions that surge forth from a
simple experiment in not flying anymore, it turns out, has the potential
to create fertile ground for an anthropology that requires reinvigoration,
new questions, and new ways to connect conceptual discussions to climate
change as an issue of public concern. Inrecent years many anthropologists
have lamented publicly and privately that the discipline they love has lost
touch, that ethnographic knowledge somehow fails to translate into the
quantitative, goal-oriented, evidence-based forms of policy and manage-
ment that dominate public discourse. Surprisingly, the unlikely figure of
climate change—which we might have been forgiven for aligning with the
reductive methods of the natural sciences, the models of economics, prac-
tices of regulation, and supranational governance—reappears here as an
entity with which anthropology might be able to grapple after all. For cli-
mate change as T have described itin this book—with its demand to experi-
ment, its invitation to find new forms of reflexivity and responsiveness and
to reconsider the past in light of a troubling future that awaits us—might
no longer be seen as an intractable problem outside the remit of anthropol-
ogy and its commitment to studying the local and the present. Indeed, as I
hope I have shown, we might just find in the injunction to think like a cli-
mate a means by which anthropology could begin to find new questions,
new field sites, and new methods, as we, too, find ourselves coming to terms
with what it means to live in a climate-changing world.
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NOTES

Introduction

1. These have generally taken the form of articles and edited collections rather than full-
length ethnographies, although see Callison (2014), Marino (2015), and Orlove (2002)
for examples of ethnographic monographs on weather and climate change. For an over-
view of anthropological research on climate change, see Crate (2011), Crate et al. (2009),

and Hulme (2017).

2. For an exploration of the relationship between depression and digestion, see Wilson
(2015).

3. We might also put this argument alongside the idea of the extended mind as proposed
by Andy Clark and David Chalmers (1998), work inspired by Henri Bergson ([1896] 1988)
on the materiality of memory, and the work of medical anthropologists such as Margaret
Lock (2013) and Elizabeth Wilson (2015), who have begun to explore how “thinking” is
not “located” in the mind of humans but produced out of interactions among the mind,
the microbiome, the gut, the genetic code, and wider environmental conditions. If hu-
man thought does not take place inside the head, then the possibility emerges that we

might extend the notion of thought to nonhuman entities.

4. This term has been used in marketing materials, comes up in public discussions, and

was used as the title for a book about the city by public commentator Charles Leadbeater
(2009).

5. City authorities have played a prominent role in climate change mitigation since at
least the early 2000s, and there are now many networks such as c4o cities and the EU
Covenant of Mayors that aim to link cities and their work on climate change. For a more
general discussion of cities and climate change, see Bulkeley and Betsill (2004), Bulkeley

and Castan Broto (2012), and Bulkeley et al. (2013).

6. This is not to say that no climate deniers exist in Manchester. Comments on the coun-
cilleader’s blog posts and on online discussion forums do occasionally come from cli-
mate skeptics. But these tended to be seen as outliers, and dealing with such comments

was not deemed a significant part of the challenge of tackling climate change in the city.



7.See Grundmann (2013) for detailed discussion of Climategate and issues it raised about

scientific credibility.

8. Henry Bodkin, “Climate Change Not as Threatening to Planet as Previously Thought,
New Research Suggests,” Telegraph, September 18, 2017.

9. Graham Stringer, editorial, Daily Mail, September 20, 2017.
10. The Today Programme, BBC Radio 4, August 10, 2017.

11. Damian Carrington, “BBC Apologises over Interview with Climate Denier Lord Law-
son,” Guardian, October 24, 2017, https://www.theguardian.com/environment/2017

/oct/24/bbc-apologises-over-interview-climate-sceptic-lord-nigel-lawson.

12. Subsequent to this event, in August 2018, fifty-seven scientists and public figures sent
a public letter to the BBC stating that they would refuse to be interviewed if they were to
be forced to share a platform with a climate skeptic. In September 2018 the BBC sent a
briefing to editorial staff warning them to be aware of false balance and stating, “You do
not need a denier to balance the debate.” Damian Carrington, “BBc Admits ‘We Get

kR

Climate Change Coverage Wrong Too Often,” Guardian, September 7, 2018, https://
www.theguardian.com/environment/2018/sep/07/bbc-we-get-climate-change-coverage

-wrong-too-often.

13. Live data on global average carbon emissions can be found at Earth’s CO, Home Page,

accessed February 7, 2020, http://www.coz.earth.

14. These possibilities are discussed in the 1pcc’s Climate Change 2014—Impacts, Adap-

tation and Vulnerability report (Intergovernmental Panel on Climate Change 2014).

15. On natural resources and the city, see, for example, John Pickstone’s (2005) histori-
cal work on urban governance in Manchester and more recent studies such as Peck and

Ward (2002) and Lewis and Symons (2018).

16. Given that Karl Marx himself was seen to be largely silent on the problem of nature

in his writings, much ink has been spilled exploring how nature and natural processes
might figure in Marxist analyses of economic relations. While some have critiqued the
exteriorization of nature, others working within the Marxist tradition have been accused
of themselves reproducing the separation of nature from culture in their descriptions

(see Castree 2000 for an overview of this debate).

17. It is for these reasons that within planning literature, climate change is often termed
a “wicked problem” or even a “superwicked problem” (Lazarus 2009; Rittel and Webber
1973). Earth scientist Chris Rapley recently referred to climate change as a “mischievous
demon” that seems as if it had been deliberately sent to try us in the most difficult ways
possible (personal communication, May 18, 2017). More prosaically, talk of the kinds of
changes required to tackle climate change, along with a host of other Anthropocenic
questions, uses the language of infrastructural lock-in (Unruh 2000), a need for “multi-
level transitions” (Geels 2012), or Margaret Atwood’s (2015) observation that climate

change should really be called “everything change.”
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18. In this attention to hybridity and blurring of boundaries we can see the powerful in-
fluence of much longer discussions in feminist science and technology studies of the po-
litically transgressive and revolutionary potential of cyborgs, technologies, and medical-

ized bodies (Haraway 1991, 2016; Mol 2003; Rapp 2000; Suchman 1987).

19. Philippe Descola (2013) brilliantly illustrates how nature has been a culturally specific

idea in his description of four basic ontologies of nature.

20. Andreas Malm and Alf Hornborg (2014) and Jason Moore (2015) have argued that
we should abandon the idea of the Anthropocene for other concepts, such as the Capi-
talocene, that more accurately describe the causes of global environmental change
and the uneven distribution of its effects. Taking a broader and more philosophical
stance, Christophe Bonneuil and Jean-Baptiste Fressoz (2017) provide a less parti-
san but equally powerful critique of the possibilities and limits of the concept of the

Anthropocene.

21. Here I build on a number of similar analytical projects often influenced by Peircian
analyses of representation that complicate who or what can be an agent of signification or
Deleuzian approaches to social/material processes that highlight the patterned or formal
qualities of being and becoming. These include the work of Bateson and his proposition
for an ecology of mind; the work of anthropologists like Julie Cruikshank (2005) and her
question, Do Glaciers Listen?; Kohn’s (2013) book How Forests Think; and Aldo Leopold’s
(1949) chapter “Thinking Like a Mountain” in A Sand County Almanac. It also builds on
work that brings together literary and political approaches to environmental processes,

such as Cymene Howe and Dominic Boyer’s (2015) study of wind power in Mexico.

22. Climate science has also found itself playing the role of a kind of “sentinel device,” or
what Latour (2017, 47) has called an “alarm.” Climate science not only provides an al-
ternative description of the grounds for action but has also figured as an alert, pointing
people to the ineffectiveness of their activities in the face of complex, extended, global

entanglements of humans and natural processes.

Chapter 1. 41% and the Problem of Proportion

1. European Council, “The 2030 Climate and Energy Framework,” accessed February 13,
2020, https://www.consilium.europa.eu/en/policies/climate-change/2030-climate-and

-energy-framework/.

2. For ethnographic accounts on responses to a changing climate, see Aporta (2002),
Cruikshank (2001), T. Huber and Pedersen (1998), Laidler (2006), and Vedwan and
Rhoades (2001).

3.NOAA National Centers for Environmental Information, “State of the Climate: Global
Climate Report for April 2017,” May 2017, https://www.ncdc.noaa.gov/sotc/global
/201704.
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4. “What Are Base-Year Emissions?,” HelpCenter FAQ, European Environment Agency,
accessed February 13, 2020, https://www.eea.europa.eu/themes/climate/faq/what

-are-the-base-year-emissions.

5. Arwa Aburawa, “Science Speaks to Democracy on #climate, or, ‘Manchester’s Climate
Wake Up Call’ #manchester #mcc #acertainfuture,” Manchester Climate Monthly, Janu-
ary 30, 2013, https://manchesterclimatemonthly.net/2013/01/30/science-speaks-to
-democracy-on-climate-or-manchesters-climate-wake-up-call-manchester-mcc-acertain

future/.
6. Aburawa, “Science Speaks to Democracy.”

7. Ministry of Housing, Communities and Local Government, “N1 186 Per Capita CO,
Emissions in the LA Area,” last updated December 3, 2010, https://data.gov.uk/dataset
/cof70493-dd62-49a8-8f27-befaifayoaed/ni-186-per-capita-co2-emissions-in-the-la-area.

8. Friends of the Earth, Energy Bill Briefing, “The Impact of Abolishing National Indica-
tor 186,” February 2011, https://policy.friendsoftheearth.uk/node/36.

9. There were other important environmental initiatives in the city in preceding years,
notably a global forum on sustainable development in 1994 that was largely seen as a fail-
ure, proposals to pedestrianize the city center at the end of the 2000s, transformations in
waste collection and recycling supported by Eu money in the mid-2000s, and a proposed
congestion charging scheme that was put to a referendum in 2008, which led to its rejec-
tion but established conversations between environmentalists and local councillors that

were central to the work on climate change that followed.

Chapter 2. The Carbon Life of Buildings

1. In a fascinating study Julie Sze (2015) explores a similar Arup vision for the global
ecocity of Dongtan in China. She highlights the power of engineering “dreams” of sus-
tainable urban futures and traces how such dreams play out within particular histories
of state development as people attempt to repair the failures of past projects of mod-
ernization but use sustainability as a way of reproducing the same developmentalist

principles.

2. This focus on buildings is not restricted to Manchester. As Jeremy Rifkin points out
in The Third Industrial Revolution, “in the United States, approximately 50% of total en-
ergy and 74.9% of electricity is consumed by buildings” (2011, 79) —not by people but by
buildings.

3. These included two schemes known as the Community Energy Saving Programme
and the Carbon Emissions Reduction Target. It also included the establishment of
working groups to try to find ways of achieving carbon reductions in domestic
houses, attempts at behavior change through carbon-literacy training, and the devel-
opment of relationships with energy companies to find ways of reducing fuel bills for

residents.
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4. On the changes brought by industrialization and factories, see, for example, Schivel-
busch (1988) and E. Thompson (1967). For more discussion on the relationship between
enumeration and governance, see Barry, Osborne, and Rose (1995), Desrosiéres (1998),
Hacking (1990), and Porter (1995). For a similar discussion of land-use mapping, see Val-

verde (2011).

5. For amore detailed discussion of the moral implications of the statutory obligation, see

Knox (2018c¢).

6. The Energy Company Obligation is a measure that legally obligates the largest energy
suppliers in the United Kingdom to provide energy-efficiency measures to the poorest
households.

7. Levenshulme is a residential area three miles southeast of the city center.

Footprints and Traces, or Learning to Think Like a Climate

1. At the time this was available through the website One Planet Living, accessed May 10,
2018, oneplanetliving.org. This calculator was similar to another global carbon footprint
calculator that the site now directs people toward: What Is Your Ecological Footprint?,

accessed February 15,2020, http://www.footprintcalculator.org/.

Chapter 3. Footprints, Objects, and the Endlessness of Relations

1. In his short essay “The Analytical Language of John Wilkins,” Jorge Luis Borges
(1964) imagines a fictional Chinese encyclopedia, the Celestial Emporium of Benevolent
Knowledge, in which a seemingly random collection of beings is gathered together as a

comment on the arbitrariness of collection and classification.

2. Here I recover the idea of a contact zone as a point of cultural encounter to depict the
relationship between thinking like a climate and other ways of thinking. The contact
zone is conceived here less as a site of cultural translation and more as “a zone of mutual

implication” (Hastrup 2013, 2).

3. There is also a longer history of accounting for specific environmental processes and
their potential costs, including, notably, the place of accounting in creating a global re-
sponse to the problem of acid rain (Asdal 2008). The methods used to address the prob-
lem of sulfur dioxide emissions directly informed the development of methods of carbon

accounting.

4. Since 2012 scope 2 emissions from electricity have been taken out of the category of
nontraded emissions and have become part of the Eu Emissions Trading Scheme. This
means that electricity generators are given allocations of acceptable levels of carbon
emissions, and for all emissions that they produce over that level they have to buy per-

mits. If they reduce their emissions below the cap, they can trade the difference, selling
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it to other higher producers. The idea of this “cap-and-trade” system is that the cap is
gradually lowered, making it increasingly expensive to emit greenhouse gases, thereby
incentivizing investment in low-carbon technologies. I have written elsewhere about the

pros and cons of the cap-and-trade system (Knox 2015).

5. This is a debate in which academics at Manchester’s Tyndall Centre have been actively

engaged (Bows, Anderson, and Mander 2009; Bows-Larkin 2015; Randles and Bows 2009).

6. This was an issue not just for local carbon accounting but for airline emissions more
generally. Because of the nonterritorial nature of airline emissions (in that the emissions
are released during flights between countries), they are not counted in any territorial
emissions-reductions targets. Moreover, airlines, unlike car manufacturers, are under
no regulatory obligation to reduce the carbon emissions of flights in spite of assessments

that have shown that air travel accounts for 8% of global carbon emissions.

7. The Boardman bike is named after the UK Olympic gold medal-winning cyclist Chris

Boardman.

8. House of Commons, Transcript of Oral Evidence (eC1646ii) Taken before the Energy
and Climate Change Committee on Consumption-Based Emissions Reporting, Tues-
day, January 17, 2012, https://publications.parliament.uk/pa/cm2o1012/cmselect

/cmenergy/uc1646-ii/uc164601.htm.

9.Ithas been reported by the Carbon Brief and the Department of Environment, Food
and Rural Affairs (DEFRA) that changes in consumption habits, imports, economic activ-
ity, and the use of renewable energy in other countries mean that the United Kingdom’s
consumption-based footprint has now also begun to be reduced. “Analysis: Why the
UK’s CO, Emissions Have Fallen 38% since 1990,” Carbon Brief: Clear on

Climate, February 4, 2019, https://www.carbonbrief.org/analysis-why-the-uks-co2
-emissions-have-fallen-38-since-1990?utm_ content=bufferbg48e&utm medium
=social&utm_source=twitter.com&utm_campaign=buffer; and “UK’s Carbon Foot-
print,” Official Statistics, Gov.UK, published December 13, 2012, last updated April 11,

2019, https://www.gov.uk/government/statistics/uks-carbon-footprint.

10. We might call this, following Michel Callon (1998), accounting “overflows.”

When Global Climate Meets Local Nature(s)

1. After the bombing of the Manchester Arena in 2017, the bee was also asserted as a sym-
bol of solidarity and hope in the city. Many local residents had bees tattooed onto their
bodies, and grafhiti artists adorned the walls of shops and buildings in the city center with

images of bees.

2. Environment Agency, accessed August 11, 2013, https: //www.gov.uk/government
/organisations/environment-agency. More recently (accessed February 15, 2020), its core
purpose has been updated to “work to create better places for people and wildlife, and

support sustainable development.”
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Chapter 4. An Irrelevant Apocalypse

1. Ella Milburn, “Exhibition Review: Climate Control @ Manchester Museum,” The State
of the Arts, June 17, 2016, http://www.thestateofthearts.co.uk /features/39525/.

2. Isabelle Stengers, for example, describes Gaia as “the event of a unilateral intrusion,

which imposes a question without being interested in the response” (2015, 46).

3. See, for example, newspaper reports following Hurricane Irma, which struck Florida
in 2017, that commented on the failure of this weather event to make people “wake up” to
climate change risks; for example, Ed Pilkington, “Floridians Battered by Irma Maintain
Climate Change Is No ‘Big Deal,” Guardian, September 11, 2017, https://www.theguardian

.com/us-news/2017/sep/11/hurricane-irma-florida-climate-change.

4. See, for example, Blake (1999); Whitmarsh (2009); and Whitmarsh, Seyfang, and
O’Neill (2011).

5. Ecocities, “Four Degrees of Preparation: Manchester Prepares for Climate Change,”
accessed August 16, 2015.

6. For a discussion on the philosophy of “asif,” see Harvey and Knox (2015) and Riles (2011).

7. Details taken from the Local Climate Impacts Profile (LcL1p) Database, discussed in

Lawson and Carter (2009).

8. Hastrup and Skrydstrup (2012) also point out in the introduction to their edited vol-
ume on climate modeling that descriptions of wild weather are often deployed as ways of

indexing other social, political, or cultural processes.

9. See Knox (2018a) for longer description of this process and the challenges of socio-

natural interdisciplinary research.

10. For qualitative discussions of thermal comfort in buildings and the experiential quali-

ties of air-conditioning and heating, see Guy and Shove (2000) and Murphy (2006).

11. Ecocities, “Four Degrees of Preparation: Greater Manchester Plans for Adaptation,”

accessed February 7, 2018, http://www.adaptingmanchester.co.uk/ten-minute-read.

12. Indeed, one criticism often made of climatological projections is that they are too
conservative, willing only to highlight the most likely scenario and not to engage policy

makers in the worst-case scenario in practices of future planning.

Cities, Mayors, and Climate Change

1. “The 2019 c40 World Mayors Summit in Copenhagen,” c40 Cities, accessed February

15,2020, https://www.c40.0org/events/the-2019-c40-mayors-summit-in-copenhagen.

2. Richard Sharland, “MCFly Interview: Sharland on Copenhagen,” interview by Marc
Hudson, Manchester Climate Fortnightly, December 20, 2009, https://manchesterclimate

fortnightly.wordpress.com/2009/12/20/mcfly-interview-sharland-on-copenhagen/.
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Chapter 5. Stuck in Strategies

1. The quotation “provide optimism and energy” is from Climate Song to the Convenant

of Mayors Leaflet, Region Zealand 2010.

2. The rendition was performed on May 4, 2010. It was filmed and is available on You-
Tube: Soren Eppler, “Seren Eppler Playing His Song ‘Me and You’ in the European Par-
liament,” video, 5:17, posted June 30, 2010, by INSPIRITphoto, https://www.youtube
.com/watch?v=NVsVhjgh_3I.

3. European Commission Examples of EU Funded Projects—Covenant of Mayors
Neighbourhood East, accessed January 15, 2020, https://ec.europa.eu/budget/euprojects

/covenant-mayors-neighbourhood-east_en.

4. Covenant of Mayors, “Committed to Local Sustainable Energy,” accessed October12,

2011, http://www.eumayors.eu/about/covenant-of-mayors_en.html.

5. Covenant of Mayors, accessed January 25, 2017, http://www.covenantofmayors.eu

/index_en.html.

6. Report to the Greater Manchester Combined Approval seeking approval of the
Greater Manchester Climate Change Strategy 2011-2020, p. 2. Greater Manchester is
made up of the ten local authority areas of Altrincham, Bolton, Bury, Manchester, Roch-

dale, Stockport, Tameside, Trafford, Warrington, and Wigan.

7. Discussions over whether we are living in the Anthropocene provide a clear example
of where epistemological divisions between human and nonhuman are being challenged
by data on complex and interconnected social/natural systems (Edwards 2010; Latour
2004; Serres 1991). Recent interest in anthropology on human/nonhuman ecologies
(Kirksey 2015) and feral biologies (Tsing 2015) is also prompted by this kind of evidence
on ecosystemic relationality, although relatively little attention is paid in this work to the
practices through which the information and data that underlie studies are actually pro-
duced (on the other hand, see Walford 2012 for an example of the practices of scientists

who produce environmental data).

8. The research reports we consulted included a report by The Climate Group on smart
cities (The Climate Group 2008); an article in McKinsey Quarterly about how 1T can cut
carbon emissions (Boccaletti, Léffler, and Oppenheim 2008); a report from the Euro-
pean Commission on information and communication technologies for a low-carbon
economy (European Commission 2009); a collaborative report produced by Horizon,
University of Nottingham entitled Information Marketplaces: The New Economics of
Cities (The Climate Group et al. 2011); and the work of public intellectual Jeremy Rifkin

(2011).

9. This practice of simplification has clear resonances with Bruno Latour’s description of
scientific practice in Science in Action (1987), where he describes how scientific practice
(or action) depends on the successful creation of “immutable mobiles” through processes

of inscription.
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10. Green Digital Charter Spreadsheet of Action Tools.

11. I provide further reflections on the Mayor’s Green Summit in this post: Hannah
Knox, “The Mayor’s Green Summit— Another Point of View,” Manchester Climate
Monthly, April 3, 2019, https://manchesterclimatemonthly.net/2019/04/03/the-mayors

-green-summit-another-point-of-view/.

Chapter 6. Test Houses and Vernacular Engineers

1. A terrace is a row of interconnected houses, known in the United States as row houses.

2. Archival photos of the Electrical Development Association’s house were displayed in
the exhibition Electricity: Spark of Life at the Manchester Museum of Science and Indus-
try, April 2019.

3. See also Andrew Dobson, who sees these kinds of practices as generators of civic re-
sponsibility (2003), as well as commentaries by Steve Hinchliffe (1997), Rachel Slocum
(2004), and Heather Lovell (2004).

4.Anairing cupboard is a closet, usually in a bathroom, which contains the central heat-

ing hot-water tank and has slatted shelves for storing and drying linen.

5. A similar sensibility to materials is described in Phillip Vannini and Jonathan Taggart’s

(2015) visual ethnography of people who have embarked on off-grid living in Canada.

6. Retrofitting refers to refitting existing houses with new insulating materials in order to

reduce their carbon footprint and energy bills.
7. For a similar critical analysis of this problem, see Povinelli (2011).

8. For a discussion and critique of the assumption that culture is necessarily differenti-

ated while materiality remains uniform, see Viveiros de Castro (1998) and Ramos (2012).

9. Kate de Selincourt, “Disastrous Preston Retrofit Scheme Remains Unresolved,” Pas-
siveHouse+: Sustainable Building, March 6, 2018, https://passivehouseplus.ie/news

/health/disastrous-preston-retrofit-scheme-remains-unresolved.

10. For a discussion of practices of engineering that attempt to control change while keep-

ing conditions constant, see Knox and Harvey (2015).

Chapter 7. Activist Devices and the Art of Politics
1. Others have written about this domain of the political that escapes what we might usu-

ally term politics, for example, by terming it subpolitics (De Vries 2007; Latour 2007) or by

exploring the agonistic dimensions of politics (Mouffe 2000).
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2. Marc Hudson, “Interview with #Climate Activist Sharon Adetoro,” Manchester Cli-
mate Monthly, April 17, 2019, https://manchesterclimatemonthly.net/2019/04/17

/interview-with-climate-activist-sharon-adetoro/.

3. Damian Abbott, “The State Climate Camp’s In,” Mute Magazine, November 4, 2009,

https://www.metamute.org/editorial /articles/state-climate-camps.

4.Isabelle Stengers (2015) captures this aspect of climate activism well in her manifesto

for ecological reattunement, In Catastrophic Times.

5. Manchester City Council, “Report for Resolution: Update on the Climate Change
Call to Action—Community Awareness and Engagement Programme,” presented at the
Communities and Neighbourhoods Overview and Scrutiny Committee, July 14, 2009,
https://democracy.manchester.gov.uk/Data/Communities%20and%20Neighbourhoods
%200verview%20and%20Scrutiny%20Committee/20090714/Agenda/10_Climate
_Change_Call_to_Action.pdf.

6. There have been some fascinating discussions in recent years in anthropology that
have focused on how expertise is performed, rather than assuming that it is a quality of

cognition (Boyer 2005; Mason and Stoilkova 2012; Myers 2015).

7. Oxford English Dictionary, s.v. “stakeholder. (n),” accessed February 16, 2020, https://
www.oed.com; William Saflire, “On Language: Stakeholders Naff? 'm Chuffed,” New
York Times, May s, 1996, https://www.nytimes.com/1996/05/0s/magazine/on-language
-stakeholders-naff-i-m-chuffed.html.

8. Internal council email from Chief Executive Howard Bernstein to all staff, January 17,
2013. Also see “Manchester City Council to Cut 2,000 Staff Posts,” BBC News, January 13,

2011, http://www.bbc.co.uk/news/uk-england-manchester-121778s3.

9. The idea that a document or steering committee could be seen as a stab vest
resonates with Marilyn Strathern’s (2006) observation of the way in which manage-
rial “bullet points” and mission statements are deployed as forms of organizational

protection.

10. Manchester City Council, “Scrutiny: What Is Scrutiny,” accessed February 16, 2020,
https://secure.manchester.gov.uk/info/100004/the_council_and_democracy/s087

/scrutiny/a.
11. They are also now broadcast live on the internet.

12. Deborah Linton, “Masterplan to Take Manchester into the Future,” Manchester
Evening News, June 19, 2012, https://www.manchestereveningnews.co.uk/news/greater

-manchester-news/masterplan-to-take-manchester-into-the-future-689826.

13. See Brown (2003) on Michel Serres and the importance of the idea of a third position

in his account of material politics or what he calls “natural writing.”
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Chapter 8. Symptoms, Diagnoses, and the Politics of the Hack

1. There have emerged in recent years a number of excellent collections and overviews of
discussions about energy within anthropology, geography, and the humanities (Boyer
2011, 2015; Calvert 2016; M. Huber 2015; J. Smith and High 2017; Szeman and Boyer 2017;
Willow and Wylie 2014).

2. Arecent spate of blackouts was blamed on the failure of the national grid to be able to
manage the relationship between electricity supply and demand when the darkening of
the skies and the turning on of lights across the country coincided with a particularly

calm period of weather that meant wind turbines failed to produce the expected level of

energy.

3. Smart grids are just one example of a broader move to use the capacities of real-time,
sensor-based ITs to manage material and infrastructural processes. Sensors embedded in
and on objects as diverse as highways, clothes, cars, houses, watches, birds, and balloons
offer an automated, data-driven means of dealing with the effects of complex material
relationships. Sensors are networked using wireless signals, and the data they produce

are collated and analyzed by centers of coordination (A. Mackenzie 2005; Suchman 1997)
that aim to extend the transformative promise of code from the realm of knowledge to the
realm of matter. With the coming of age of the internet, there has emerged an awareness
of the potential for interconnectivity to network not only people, knowledge, and ideas

but also objects, substances, and energetic processes into an emerging internet of things.
4. For a discussion of a similar environmental monitoring project, see Gabrys (2017).

5. Also sometimes called thermal comfort “take-back,” this is a technical term that refers
to people increasing their heating use after they have had their houses retrofitted (see, for

example, Greening, Greene, and Difiglio 2000).
6. The point here is not to assume that any data are raw (see, e.g., Gitelman 2013; and also

Knox and Nafus 2018) but to highlight that one of the issues in working with data is how

to gain greater proximity to the thing that data traces are depicting.

7. Raw data here refers to the full data set that is capable of being produced by a smart me-
ter, rather than data that have a direct relationship to the world.

8. In this respect this approach to monitoring is not unlike ethnographers’ approaches to

data collection.

9. Similar qualities of relating to data have been identified in relation to the quantified-

self movement (Lupton 2016; Nafus 2014; Nafus and Sherman 2014; Neffand Nafus 2016).

10. This is described in an exhibition in 2018 called Electric Generations: The Story of
Electricity in the Irish Home. See Ceri Houlbrook, “‘She Is Full of Electricity’: Fear and
Electrification,” Electric Generations: The Story of Electricity in the Irish Home, January 22,

2018, https://electricgenerations.com/2018/01/22/electricity-fear/.

11. Laura Williams, “Green Shift Launch,” Carbon Co-op blog, October 6, 2016, https://
carbon.coop/2016/10/green-shift-launch/.
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Conclusion

1. This extends discussions such as the recent piece in Hau by Tim Ingold (2014) on eth-

nography and anthropology and a response to this piece by Susan MacDougal (2016).

2. Bruno Latour, “Inside the ‘Planetary Boundaries Gaia’s Estate,” Gifford Lecture, Feb-
ruary 28, 2013, video, timestamp 14:42, posted March 4, 2013, by the University of Edin-
burgh, https://www.youtube.com/watch?v=sx0jsnUtXHQ&list=PLHfHi1tjovl2y CX1K
KsSJnT-PeKfFfWzZ1&index=6.

3. For some provisional answers to these questions, see Bhimull (2017).
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