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Abstract

This article examines different ways in which topological ideas can be used to
analyse technology in social terms, arguing that we must become more discerning
and demanding as to the limits and possibilities of topological analysis than used
to be necessary. Topological framings of technology and society are increasingly
widespread, and in this context, it becomes necessary to consider topology not just
as a theory to be adopted, but equally as a device that is deployed in social life in a
variety of ways. Digital technologies require special attention in this regard: on the
one hand, these technologies have made it possible for a topological imagination
of technology and society to become more widely adopted; on the other hand, they
have also enabled a weak form of topological imagination to proliferate, one that
leaves in place old, deterministic ideas about technology as a principal driver of
social change. Turning to an empirical case, that of smart electricity metering, the
article investigates how topological approaches enable both limited and rigorous
‘expansions of the frame’ on technology. In some cases, topology is used to
imagine technology as a dynamic, heterogeneous arrangement, but ‘the primacy
of technology’ is maintained. In other cases a topological approach is used to bring
into view much more complex relations between technological and societal
change. The article ends with an exploration of the topological devices that are
today deployed to render relations between technological and social change more
complexly, such as the online visualisation tool of tag clouding. I propose that
such a topological device enables an empirical mode of critique: here, topology
does not just help to make the point of the mutual entanglement of the social and
the technical, but helps to dramatize the contingent, dynamic and non-coherent
unfolding of issues

1. Introduction
It is hard to overestimate the importance of topology, loosely defined, to the

development of social studies of technology in recent decades. Topological ideas



have been a significant source of inspiration for several different approaches, and
can be recognized in the idea of the inter-relatedness of technology and society.
These approaches have done much to help dismantle the idea that technology
and society occupy different domains. Thus, now classic contributions to the
social studies of technology have proposed the concept of a hybrid network, or
heterogeneous ‘assemblage’, which is variously composed of social, technical
and natural entities, as our best chance at understanding the role of technology in
social life (Callon, Law and Rip, 1986; Latour, 1988; Haraway, 1994). These
studies reference uses of topology in the sciences, from mathematics to theoretical
physics, in particular the analytic category of ‘entities-in-relation’, proposing
that social studies of technology should follow these other fields: they too should
adopt this topological notion as their primary category of analysis.

But something seems to have changed, which requires us to re-consider
the use of this central concept in the social analysis of technology. Over the last
ten years or so, the use of topological ideas to conceive of technology in
relational terms has become increasingly widespread. These ideas can be
recognized in the proliferation of network visualisations, in digital networked
media, and the invocation of the concepts of complexity in a broad array of
settings (see on this point also Boltanksi and Chiapello, 2005). Today, then, it is
not just social students of technology who deploy topological ideas in order to
render technology analysable, but a whole range of social agents. This entails a
change of status of topology in the social analysis of technology. In the social
studies of technology, topology has been mostly understood as a theoretical
construct, as a conceptual language that can help social theory to render explicit
the structure of socio-technical phenomena. However, at the current juncture,
topology must also be understood as a device, as a way of structuring phenomena

in practice, which is enabled (and disabled) by particular technologies. We must,



then, attend more closely to how a topological imagination is enabled by specific
material apparatuses deployed across social life.

Crucially, to approach topology as an imaginary means to adopt a fairly
minimal definition of it in a mathematical sense, as the important question
becomes that of how a topological imagination of technology and society arises
and takes form in material practice. The issue becomes that of the empirical
specification of a topological imaginary of technology and society; to consider that
it may be deployed in a range of different ways. One of the striking facts about the
recent spread of topological approaches to technology and society, I argue, is how
often it does not translate into the kinds of insights for which sociologists of
technology have appreciated these approaches in the past. In the social studies of
technology, topological ideas were principally taken up in order to challenge a
particular dominant ideal concerning the role of technology in society, which we
can call the “primacy of technology”. However, while topology is today
frequently used to analyse and organise technology in social terms, this often
leaves undisturbed the understanding of technology as the principal ‘driver’ of
social change.

In this context, it becomes especially important for social analysts to
distinguish between seemingly similar ways of using topological approaches in
the social analysis and organisation of technology. Rather than dramatizing the
opposition between pre-topological and topological understandings of society
and technology - and making the case for the latter over against the former - we
must attend to more subtle differences between a range of topological analyses of
this relation, in particular between those that do and those that do not
problematize the primacy of technology. We must distinguish between ‘weak’
and ‘strong’ versions of the topologization of technology and society, and

become more demanding of how topology is deployed in practice.



To this end, I will here turn to an empirical field in which topology has
been deployed with special intensity in recent years, that of smart meter
technology. This technology has captured the imagination of engineers,
designers, sociologists, policy makers, and advertisers alike, and, as such, it has
enabled a variety of different topological analyses of technology and society in a
range of fields, with a range of different implications for our understanding of the
relation between the social and the technical. As such, it provides a useful object
for demonstrating the differences between a limited and a more radical
topologization of the social and the technical. To clarify this difference, I will turn
to the phenomenon of the “issuefication” of smart meters. But let us begin by

considering the use of topology as a device.

2. Expanding the frame? The neat complexities of smart electricity meters
Energy technology is certainly not the only site, but it is an especially prominent
one in which topological ideas are being invoked in order to envision relations
between social and technological change. Devices from wind turbines to solar
panels are today granted special significance as examples of how we could
‘manage’ in a turbulent world; they have become powerful instances of the
project to bring social, technological and environmental change into alignment
with one another. Importantly, digital technology tends to figure in a privileged
role, as what enables this convergence of different forms of change. Here is a
rather enchanted version of this general idea as it figures in a recent IBM

advertisement:

Fortunately our energy can be made smart. It can be managed like the
global complex system that it is. We can now instrument everything from
the meter in the home to the turbines in the plants to the network itself. [...]
All of this instrumentation generates new data, which advanced analytics



can turn into insight, so that better decisions can be made in real time.
Decisions by individuals and business on how they can consume more
efficiently. Decisions by utility companies on how they can better manage
delivery and balance loads. Decisions by governments and societies on how
to preserve the environment.'

Advertisements like these make various connections between technology, society,
and nature by evoking a classic trope drawn from cybernetics, that of the complex
system (Nye, 1999; De Landa, 1991; Edwards, 2000). In referring to ‘complex
systems,’ such publicity material invokes a ‘topological imaginary’: it highlights
a) the dynamic nature of technical and social arrangements and b) the
interrelatedness of different levels or orders, in this case technology, society and
the environment.

In invoking such ideas, promotional accounts of technology call to mind
classic ideas from the sociology of technology. Sociologists have long insisted on
the entanglement of technology and society, with some arguing that if we want
to properly appreciate their mutual imbrication, we must adopt a ‘dynamic
ontology’ or indeed, a ‘topological imagination.” This argument is generally
associated with social studies of technology of recent decades, but it is worth
pointing out that classic social theorists, too, deployed proto-topological ideas in
order to dissolve the separation between the technical and the social. Thus, the
post-pragmatist social theorist Alfred Schutz proposed that social reality in
technological societies is organised through changing ‘topographies’ of relevance
(Schutz, 1964; see also Schutz, 1970). In his account, everyday subjects and
experts do not inhabit different orders of social and technical knowledge, but

each access different ‘regions’ of social and technical knowledge depending on

" “Smarter energy for a smarter planet”, IBM Ad, Financial Times, special issue on the future of energy,
November 4, 2009. See also http://www.ibm.com/smarterplanet/us/en/smart_grid/visions/index.html



their tasks at hand, and these regions themselves are constantly changing as an
consequence of the emergence of new technologies and forms of expertise.

In the 1980s and 1990s, sociologists of technology began importing
topological ideas into their field. Authors associated with actor-network theory
(ANT), such as Latour (1993) Callon (1986), and Mol and Law (1994), and
feminist scholars of technology like Haraway (1994) and Suchman (2005), coined
concepts like the ‘heterogeneous network’ and the ‘socio-technical assemblage’.
These concepts highlight that social and technical entities in practice are always
already entangled, not just on the level of our knowledge about the world (as
Schutz had demonstrated), but materially or ‘ontologically’ speaking. The
concept was especially elaborated in actor-network theory, which sought to
sabotage a debate then existing in social theory, about whether the social shapes
the technical or the other way around. If social and technical entities are in
practice always encountered as entangled in heterogeneous formations, as ANT
and feminist scholars proposed, then a strict separation between the social and
the technical, and hence this question about what shapes what, makes no sense
(Haraway, 1994; see also Leigh Star, 1991).

In developing these perspectives, these social analysts of technology
drew inspiration from early 20™ century physics, and relativity theory in
particular, where topological ideas had found an influential application, as in the
idea that ‘objects-in-relation’ generate their own space-times (Latour, 1988;
Callon et al, 1986). In theoretical physics, these ideas had helped turn space and
time from ‘a priori’ into ‘a posteriori’ categories, and, in an indirect way, this
enabled the reformulation of the theoretical question of the relation between the
social and the technical. It made it possible to suspend the tacit habit of
sociological theory to model social space on classic ‘Euclidean’ space, with its

familiar geometry of stable, singular entities positioned against the external



backdrop of a static space and linear time. The rejection of this geometry
dissolved an engrained conceptual pattern of the debate about society ‘versus’
technology: that debate demanded a decision a priori, on theoretical grounds, as
to whether we should think of technology as invading social space, or vice versa.
In positing the heterogeneous or ‘socio-technical’ network as the primary
category of analysis, each configuration of elements could now be said to
generate its own distinct space-time, with its particular scales, extension and
rhythm, emerging from the changing relations among a diverse set of entities
(Latour, 1993; Michael, 2000; Mol and Law, 1994). This conceptual move did
not only dissolve the issue of the analytic priority of the social or the technical, it
also directed attention away from the relation between technology and society,
and towards dynamics that are internal to socio-technical formations.

The adoption of a topological imaginary is thus crucial to understanding
both the conceptual interventions and normative commitments of the social
studies of technology, and especially actor-network theory. But at the same time,
these interventions and commitments cannot be understood as the results, in and
of themselves, of a topological imagination. This is becoming clear today, as a
whole range of actors invoke topological ideas in order to analyse technology in
social terms, but do not share the commitments of ANT and feminist STS.
Arguably, then, a topological understanding of technology and society is today
no longer purely an issue of sociological theory: the propagation of such an
imaginary now presents a much more widely shared societal project, and indeed
an operation enabled by technology itself.

A recent lead article in a popular science and technology magazine called
SEED, on ‘how social science can help solve climate change’, provides a case in
point. The piece begins by acknowledging the complexity of the social, stating that

“human beings’ decision-making processes are probably as complicated as the



climate system itself”, proposing that the contribution of social science is critical
to “solving the environmental crisis.” In envisioning a future role for a social
science of complexity, technology is singled out as crucial. According to this
article (and many others) the new social science of complexity will prove its worth
by informing the design of environmental awareness technologies and “other
devices to help funnel us into more pro-environmental behaviour.” In this respect,
it may be useful or even necessary for us, who are involved the social analysis of
technology today, to approach the topological imagination of technology and

society not as a theoretical construct, but as a device.

* David Zax, The Last Experiment, SEED Magazine, April 22, 2009,
http://seedmagazine.com/content/article/the last experiment/ The article offers a particular translation of
the environmental crisis into a proposition of social science, one that turns this crisis into a behavioural
problem: “We know the climate demands action. We know all these things and yet we do not act. Why: we
don’t exactly know. And that makes climate change a question for social scientists like Ben Ho.”



Browse

% Learn

energy circle

my account | my wishlist | my cart | check out »

Zoom:1' 5’ ih 1d 5d im3ImEm 1y Max

L M»-“_ - - s

| . . . . 1
SatOct 31 8 am 12 pm 4 pm 8 pm Sun Nov 1

«

e kW1.11 | 08:04 November 02,2009
20
10
iNinlB
jnd N IT—\TN U | " ST T |
' ' ' |
12 pm 4 pm 8 pm Mon Nov 2

V,/\\Mf,,7,/\‘,\/,\»#\/\/«,»%/\,\___!/\\‘/\_/\/

>

b Friday night
8 pm. Doesn't that look fun? Not telling. 14.9 kWh today / 0.92 kW now

Well
—
Really just want to blame it on the teenagers. 17.2 kWh today / 1.79 kW now

Figure 1: The Energy Detective

What is this?

We have long argued that energy efficiency begins with
measuring. In honor of Earth Day, and to demonstrate our
commitment to the overwhelming significance of home
energy efficiency in reducing carbon emissions, we are not
only measuring our usage, but laying bare the way our
house uses electricity, right here. And on Twitter
@EnergyCircleKW,

How does it work?

This chart is a live feed of our family's energy
consumption. We have wired our household electricity
monitor (T.E.D. The Energy Detective) to display our
actual energy out-put directly to this site, and to stream to
Twitter. Click on a time increment to find out which of our
mundane daily tasks caused our energy use to peak, or
dive. You won't be able to see us wash our laundry, but
you'll notice a shift in wattage when we do it. Our energy

As is clear from the above, in the social studies of technology topology has

been used to make a highly abstract intervention in social theory, as it provided

inspiration for an alternative conception of the relation between society and

technology. But a topological imaginary is today deployed in a much more

concrete way to conceive of technology in social terms. In the current context,

digital devices themselves invoke topological ideas in order to bring the social

and the technological together. To elaborate this point through another example,

the Energy Detective is a Web-based application designed to showcase the

opportunities opened up by smart electricity meters for generating, visualising and



analysing energy data. Drawing on a feed from a smart meter, this device plots
energy use along a temporal axis. *> The result is a real-time graph, which is
marked up by users, noting things like toasters being switched on and off, the fact
that it is Friday night, and the presence of teenagers in the house (See figure 1).
Such a device thus highlights continuities between the social and the technical in
ways that are not dissimilar to those outlined by sociologists.

We can, then, make an analogy between an argument from the social
studies of technology and a technical operation enabled by the smart meter. To
drive this point home, we might say that an application like the smart energy
detective performs a conceptual operation advocated by social analysts of
technology in the past: that of ‘expanding the frame’ on technology. The
anthropologist of technology Lucy Suchman has characterized the social studies
of technology as committed to this operation: in her account, social studies
advocate a move away from a restrictive focus on technology as the principal
agent of innovation, and an expansion of frames of analysis to foreground socio-
technical processes of ‘the ongoing, collective practices of sociomaterial
configuration, and reconfiguration in use’ (Suchman, 2005: 12). Suchman’s
account entails a topological imagination of society and technology, as the concept
of sociomaterial reconfiguration gives pride of place to heterogeneous objects that
stand in dynamic relations to one another. Not dissimilarly, the aforementioned
proto-topological thinker Alfred Schutz also insisted on the importance of ‘frame
expansion’ in relation to society and technology. In his famous essay on the ‘Well-
Informed Citizen’ (1964), he defined the role of the citizen in a technological
society in terms of the task of ‘expanding the frame.’ In these societies, Schutz

argued, the invention of new technologies of transport, energy and communication

? http://www.energycircle.com/ted_display.php



renders social life more complex and expands the times and spaces in which social
life unfolds. To deal with this situation everyday subjects must learn how to
‘reduce, as much as possible, the zone of the irrelevant’ (Schutz, 1964).

One could then say that digital energy technologies are currently being
configured as devices of frame expansion. In some ways, though only in some,
graphs like that produced by the Energy Detective could be said to ‘expand the
frame’ on energy use. They broaden the range of entities considered relevant to
energy use beyond the ‘strictly technical,” as they include elements such as
teenagers in the equation of energy use, and situate them on the same plane as
technical elements like toasters. And the broadening of the frame here too
translates into a focus on processes in which social and technical entities are
variously caught up. As digital devices allow the monitoring and analysis of
energy-in-use, they make it possible to render energy demand as a dynamic
practice, in which an array of heterogeneous — at least at first sight - entities are
implicated. To some degree, then, smart energy meters can be said to enable the
very topological imagination that has been singled out by social thinkers as what
our current technological condition requires. Indeed, they can be said to enact
what the sociologist Helga Nowotny (2002) refers to as the ‘expansive present,’
a term she proposes for the space-time that in her view is characteristic of the
‘post-environmental’ phase we are in today. Here, taking the environment into
account no longer takes the form of a colonization of the future, onto which
scenarios of environmental disaster and/or utopia are projected. Rather, it now
operates through a maximization of the entities to be taken into consideration in
the expansive present of social action: species, communities, lifestyles, and so on.

Nevertheless while current imaginations of everyday energy technology
bear some similarities to sociological ideas about the mutual imbrication of the

social and the technical, we should also note the ways in which they do not,in



fact, ‘expand the frame’ on technology at all. Smart energy meters may be
presented, in advertising and other publicity materials, as means to broaden the
range of entities considered relevant to energy use, but they do so in ways that
are very limited.

It has been observed that the spread of ideas of from cybernetics
throughout societal discourses, in the 1990s and 2000s, has resulted in their
weakening (Boltanksi and Chiapello, 2005; Brown, 2004). We can observe this
in relation to the devices that ‘expand the frame’ on energy use, on at least two
specific points. Firstly, while these devices invoke topological ideas to
approximate the social and the technical, they tend not to conceive of the social
in topological terms. An especially clear instance of this asymmetry can be found
in Teatime Britain, a BBC-commissioned video that places us in the control room
of the manager of the British Grid, at the end of Coronation Street. The end of this
popular TV soap is followed by a surge in kettle-boiling across Britain, requiring
the manager to make an intervention, and to bring online a French hydraulic dam
at the last minute. On the one hand, such a vignette renders energy as a dynamic
socio-technical process — as unfolding in a space-time of flexibility, liveness, and
responsiveness. On the other hand, the social here figures as a scale-able national
phenomenon (households in front of their TVs) that is neatly reducible to the
technical (surge).

Asin the IBM ad above, society is here defined in solidly scalar terms, a
tiered system with individual consumers at one end and the national system at the
other. This imagination of society is distinctly un-topological: a key feature of the
topological conception of society in the sociology of technology has precisely
been the idea that social arrangements do not fit the classic scalar space, which is
associated with Euclidean geometry. That is, in a topological society, the nation is

not necessarily bigger or stronger than, say, an electricity meter, and the domestic



is not necessarily situated at a lower level than a map of the world. By contrast,
devices like the Energy Detective continue to define the social in scalar terms.
While it evokes a hybrid ontology involving both teenagers and toasters, the
entities it posits all fit neatly into the envelope of ‘domestic life.” The device, then,
only ‘expands the frame’ to include relatively ‘safe’ micro-entities like teenagers,
and not more complicated entities like ‘carbon markets’ or ‘peak oil’. This
suggests a more general point about current deployments of topology as a device
for defining technology in social terms: even as the idea of dynamic space-time is
used to bring into view the social dimension of technology, society itself
continues to be defined in its ‘Euclidean’ capacity of a scalar arrangement
composed of distinct levels of the micro, meso and macro, which together form a
neatly organised whole or ‘total space.’

There is also a second and perhaps even more important problem with
‘topological devices’ like the Energy Detective: a device like this does not enable
a non-deterministic understanding of the relations between technological and
social change. One could say that the Energy Detective, in rendering the social
topologically, nevertheless still presents social entities in the role of what Harvey
Molotch has persuasively called ‘just another f*** dependent variable’. Energy
technology continues to figure as the principal source of innovation, as
something that enables the social but is in no way reducible to it. Even as the
topological notion of complexity is used to bring society, technology and the
environment together in a platform for energy use, the idea of technological
innovation as the principal driver of change remains in place. This topological
device does not challenge the ‘primacy of technology’.

In this respect, one could say that the devices of frame expansion discussed
so far deviate from the concept of frame expansion insofar as they still contribute

to a ‘seeing double’. On the one hand, these devices render everyday practices in



topological terms, as they highlight the on-going reconfiguration of
‘heterogeneous assemblages’ involving toasters and teenagers. On the other hand,
these devices do not extend the topological imagination to social entities
themselves, which continue to be framed in scalar terms, and neither do they apply
it to the relation between technological and social change, which continues to be
defined as a causal one, however minimally speaking. These devices, one could
say, welcome complexity within the frame of technological systems, but not as a
complication of the frame, as the ‘roll-out’ of a technological system remains the
critical operator of social change.

One response to this situation is to insist on the radical nature of topological
theories of society and technology, as opposed to these devices. But [ would
instead like to explore further the idea that digital devices offer ways to ‘expand
the frame’ on technology. There may be different ways to configure digital
technologies as topological devices of sorts, even so as to render technology
social. To the ‘weak’ topology of a digital application like Energy Detective, we
may be able to oppose ‘stronger’ topologies afforded by other kinds of devices. In
other words, the proliferation of topological machines in digital culture does not
only or necessarily entail the watering down of the sociological idea of the mutual
entanglement of the social and the technical, but may also enable us to elaborate it

further

3. Mapping controversies: smart meters as problematic objects
In order to challenge the ‘weak’ use of topology described above, in which
complexity is only welcomed within the technological frame, we could start by

recognising that digital energy technologies are also objects of frame expansion.*

* It is tempting to make an analogy here with the ‘doubling of man’ that is thematized in transcendental
philosophy from Kant to Foucault (Rouse, 1994). According to this concept, it is distinctive of humans to



That is to say, digital energy technologies do not only count as devices for
expanding the frame on energy practices, they also figure as objects of such
operations, insofar as they have become the object of public controversy. Devices
like smart electricity meters, in recent years, have become the focus of a whole
array of advocacy, research, and lobbying activities, in industrial, policy,
scientific, non-governmental and creative circles (Darby, 2010; see also Michael
and Gaver, 2009). These activities, too, can be said to involve attempts to ‘expand
the frame’ on technology: scientific and political engagements with electricity
metering, too, aim to broaden the range of entities to be taken into account in
relation to energy: they seek to demonstrate the relevance of concerns ranging
from fuel poverty to the presence of graphic displays on domestic meters (Preston
and White, 2010).

Work in actor-network theory has long argued that, from a topological
perspective on technology, controversies about technology are especially
important. This work has proposed that controversies make possible frame
expansions on technology too, not unlike those advocated by sociologists
themselves.” Controversy, it is argued, offers an occasion on which it is possible to
establish the relevance of many more entities in relation to a particular technology
than is otherwise possible (Latour, 2001; Barry, 2002; Callon et al, 2001; Fraser,

2007; see also Marres, 2007).° That is, when technologies become issues, where

be both the subject and object of reflection all at once, and the idea can perhaps be applied to technology as
well. .

> Of course, controversies about science and technology have long been recognized as a useful site for
complicating prevalent understandings of the relations between the social and the technical (Bloor, 1982;
Latour, 1987; Collins & Pinch, 1998). In these events, public definitions of technology become
destabilized, and this makes it much less likely to be cast in the role of the ‘independent variable,’
discussed above.

% This notion of controversy as frame expansion was first proposed by Michel Callon in the 1980s. He
foregrounded problematization as a central dynamic of scientific discovery and innovation, which in his
account is the consequence of the imposition of a new frame on the situation, and as a consequence of this,
the opening up of the definition of the situation and the terms mobilized in relation to it (Callon, 1980).
Notions of framing themselves have a much longer history, going back at least to Goffmann, Schutz and
Dewey, and further to phenomenological and (neo-)Kantian traditions.



matters of fact are transformed into matters of concern, the number of concerns
that must be taken into account are radically broadened. And such an
understanding of public controversy entails a topological imagination of society
and technology in at least two ways. Firstly, a focus on the transformation of
objects into issues entails a dynamic understanding of objects, suggesting that
things may enter into quite radically different states when they become subject to
controversy, or processes of ‘issuefication’ (Marres and Rogers, 2005). Secondly,
such an approach highlights the interrelatedness of different orders: where objects
turn into issues, scientific, moral and social concerns turn out to be intimately
related and entangled (Latour, 2001). Public controversies thus evince a dynamic
of ‘frame expansion’ too.iWhen we consider how public controversies unfold on
digital platforms, we get into view a particular version of this topological dynamic,
one that may offer a stronger alternative to the ‘weak’ topologies discussed above.
Before elaborating this point, however, I want to establish the difference
between topological and ‘Euclidean’ understandings of public controversy, and the
spaces and times in which they unfold, so as to clarify what is at stake in the
adoption of a topological approach. A Euclidean perspective on controversy can
be recognized in accounts that model controversy on ‘public debate’. Such
accounts tend to project an abstract debate space onto the issue under
consideration, and then seek to position different actors in this space, to indicate
their various perspectives or ‘viewpoints’ on the issue (Mol, 2002). Such an
imagination of public controversy assumes that the space of controversy is
analytically distinct from the controversy itself. One could say that a Euclidian
imagination of controversy lifts social actors into an ideal space of public debate,
in which actors are expected to settle into a single position that is true to their
viewpoint, but this position-taking is not assumed to affect the shape of the space

of debate itself. To give an empirical example, traces of such an approach can be



recognized in an account of previous controversies about smart electricity meters

in the 1990s by Marvin et al (1999):

A context needs to be created in which utilities, manufacturers and
communications companies can be supplemented with the missing voices
of regulators and user groups, such as environmental and community
organisations.

In accounts like this, the principal aim of controversy is the establishment of a
space in which different actors’ views (‘missing voices’) can be included in the
domestication of new technology. Controversy here makes possible the
explication of actors’ perspectives, so that a more inclusive definition of the
object may result.

A topological ontology of public controversy differs from the Euclidean
one on a number of points. As the former defines controversy in terms of the
transformation of objects into issues, it enables a much more dynamic
understanding of the spaces and times of controversies. A topological
imagination of controversy, that is, recognizes the capacity of controversy to
produce variations in the spaces and times of issues. And rather than defining
controversy in terms of actors taking positions, it entails the unfolding of
heterogeneous — social, technological, environmental, political, economic —
concerns. Digital devices, I want to argue, have the capacity to enable this kind of
topological rendering of the space of controversy; that is, in relation to the stronger
type of ‘frame expansion’ on technology afforded by controversy, topology offers
a device, and not just a theory, for imagining the relation between technology and
society differently.

This becomes clear if we consider the use of digital tools for the analysis

and visualisation of public controversy. Online applications for data analysis and



visualisation, that is, enable dynamic, and arguably ‘topological’ renderings of
controversy (November and Latour, 2010; Scharnhorst and Wouters, 2006).
However, what makes matters especially complicated here is that these
applications have built into them particular methods of analysis and visualisation,
on which social studies of technology has also relied in the past to analyze
controversies. To speak of the deployment of topology as a device, in this case, is
then to do more than suggest an analogy between a sociological concept and
digital technologies. It is to highlight that certain methods of ‘topological” analysis
have become built into digital technologies in recent times.

Sociologists of technology have long relied on methods of network and
textual analysis in order to capture the unfolding of controversies in ways that we
can call ‘topological’ (Callon et al, 1983; Leydersdorft, 1996). In order to map the
‘frame expansions’ on technology occurring in controversies, they produced
visualisations of the unfolding relations between heterogeneous actors and terms
caught up in public controversy. Today the proliferation of digital technologies
means that similar methods are deployed much more widely to analyse and
visualise issues in digital networked media (Rogers and Marres, 2000). Indeed,
network and textual analysis tools are now routinely deployed in digital culture, in
the form of search engines that rely on hyperlink analysis to capture evolving
relevance relations (Google), and of blogs that use clouding software to disclose
‘dynamic content’ (Worldle) (Van Couvering, 2007; Rogers, 2009, see also
Marres, 2012). And this proliferation of network and textual analysis across social
life in the guise of ‘digital methods’ has consequences for the social analysis of
public controversy. Here too, we can note a change in status of the topological
analysis of technology and society.

In classic controversy analyses in the social studies of science and

technology a topological conception of public controversy had analytic status: the



concept of heterogeneous assemblages unfolding in a dynamic space-time was
projected onto empirical material by virtue of the methods and concepts deployed
in social studies of public controversies about technology. By contrast, in the
context of digital culture, the topological configuration of controversy spaces can
be approached as an empirical effect. This is partly the consequence of the
deployment of ‘topological devices’ of network and textual analysis across digital
culture.” An example of this type of topological rendering of public controversy,

produced with the aid of a tool of Web analysis, can help to make this clear.

tagcloud48-19-19-11-09 Digital Methods Initiative ~* "™ 09
Accountability (1) COSt (7) Dynamic demand management (1) Distributional effects (1) EfﬁCiency (5) Flexibility (2)
Feeddack (2) recuction inenerzy w2 (1) FUE! poverty (3) supcewaro Inter-operability (3) Lock-in (3)

Privacy (7) Remote switching (2) Security of supply (2) Soy in the home (2)

Smart grld (9) Surveillance (5) VT Unfair charging (2)

" This is one of the focal points of the recently concluded collaborative EU-project Mapping Controversies
(MACOSPOL) initiated by Bruno Latour, together with Kristin Asdal, Massimiano Bucchi, Cordula Cropp,
Dominique Lindhardt, Frangois Mélard, Valerie November, Richard Rogers, Albena Yaneva, Andre
Mogoutov and others, including myself. http://www.mappingcontroversies.net



Figure 2: Tag cloud, frequencies of terms in a UK controversy about smart

electricity meter according to the Googlescraper, November 2009

Figure 2 presents the result of a Web-based textual analysis of a recent
public controversy about smart energy meters in the UK. The controversy in
question flared up in the fall of 2009, after the publication by the Department of
Energy and Climate Change (DECC) of its impact assessment of “smart metering
of gas and electricity in the domestic sector.” In the week following the
publication of this report, a range of news stories raised concerns, as the consumer
organisation Consumer Focus suggested that smart meters could be used by utility
companies to switch off non-paying customers.® Smart meters, these stories also
suggested, could provide a channel for third party services, consumer applications
that would run on top of smart meters, and as such would serve as what The Daily
Telegraph called a “spy in the home”.” In order to find out whether these issues
were the subject of a wider controversy, I used a web-based tool called the
Googlescraper, which piggy-backs on Google to determine whether terms have
resonance on selected Web pages.'® Querying a set of Web pages of NGO’s blogs,
company and news sites, which link to the DECC Impact assessment, [ found the
distribution of terms illustrated in Figure 2. Such an ‘issue cloud’ visualisation can
help to specify the type of ‘frame expansion’ on technology that is enabled by
digital devices. The figure shows a range of concerns that became associated with
smart meters on the occasion of DECC’s impact assessment report, or perhaps one
could say, it provides an indication of the ‘controversiality’ of smart energy meters

in a particular time and space, namely that opened up by this report.

¥ Consumer Focus, “Reduce risks and increase benefits of smart meters,” press release, London, September
30,2009

% Alastair Jamieson, Smart meters could be ‘spy in the home’”, Daily Telegraph, 11 October, 2009

' The Googlescraper was designed by the Digital Methods group in Amsterdam.



Such a rendering itself can be accounted for in several ways. Thus, we may
approach Web pages as representing actor positions, and understand the weighing
of terms going on here in terms of actors putting their weight behind certain issues
and not others. As Bruno Latour and Richard Rogers have also argued, Web
analysis offers a way to take up an idea of the 20" Century American journalist
Walter Lippmann, that ‘actor partisanship’ provides an effective measure for
clarifying complex processes of issue formation (Latour, 2008; Rogers and
Marres, 2002). But there is also another way of reading the issue cloud, one that
plays up the difference that a topological rendering of controversy can make to our
conception of controversy. As the Figure provides indications of the scope of
terms that are currently active in the controversy on smart electricity meters, it can
be taken as disclosing the “state of issuefication” of the object called smart meter.
Here controversy involves not so much actors taking positions, but a process of the
problematization of objects, by which they become charged with various social,
economic, political problematics or issues.''

An analysis of public controversy as a process of ‘issuefication’ can be
distinguished from the other perspectives on public controversies about
technology outlined above, and has implications for how we define ‘expansions of
the frame’ on technology. Firstly, online issue mapping can be distinguished from
approaches that define controversy in terms of public debate. Deploying a digital
research tool like the Googlescraper, controversy analysis is not so much a matter
of determining once and for all the positions of actors and their inclusion in, or

exclusion from, debate spaces. Rather, it becomes a way of finding out about the

' Problematization is a concept adopted by Foucault and later in actor-network theory, and can be traced
back to the pragmatist concept of the problematic situation. But these approaches fill in the concept slightly
differently: in Foucault problematization figures as an attribute of discursive regimes (Rabinow, 2005)
while in ANT and pragmatism problematization figures as an event: one could say that here it refers not so
much to an epistemic effect as to an ontological moment. However, while Callon adopted the pragmatist
notion of problematization in the study of innovation processes, he arguably opted for an epistemic rather
than an ontological version of it.



dynamic composition of objects in terms of issues or actors in information spaces
that are always in flux. Which is to say, to analyse processes of issuefication with
the aid of digital devices is to adopt an explicitly topological approach to public
controversy.

Just as in the case of the framing of smart meters as ‘social technologies’
discussed in section 2, a focus on public debate typically involves a form of
‘seeing double’, but from the opposite direction: here, the social, cultural and
political processes of framing technology are affirmed, but the role of technology
in organising such processes of frame expansion is not really considered. That is,
while such approaches recognize that technology may serve as an object of frame
expansion, they do not acknowledge the role of technology as a device of frame
expansion. As the abstract form of public debate is projected onto a given issue
area, it becomes difficult to appreciate how spaces of issues are themselves
organised by technological means. The space of controversy is here delineated by
purely analytic means. By contrast, to analyse processes issuefication with the aid
of a topological device like a tag cloud visualisation, makes it possible to examine
the empirical unfolding of the space-times of issues. The topological unfolding of
a space-time of controversy is revealed to be partly an artefact of the devices used
to render controversy visible and analysable. The topological organisation of
controversy, that is, is here accomplished experimentally, through the deployment
of digital devices. And this, in turn, has implications for how we imagine the

relation between social and technological change.

4. Expanding the frame on socio-technical change
In the above analysis of an object controversy, using a topological device does not
only help us to appreciate the entanglement of the social and the technical in said

object, but also brings into view the empirical unfolding of the object qua issue.



This has implications for the long-standing debate flagged in the introduction, that
about the relation between technological and social change, and how topology
may contribute to our understanding of it. It disrupts a frequently made criticism
of topological approaches to technology and society. Such approaches have been
criticized for making it difficult to generalize meaningfully about societal and
technological change. A topological imagination of technology and society has
been said to come at a price: it reframes change as something internal to socio-
technical collectives. And if socio-technical change is located inside ‘ongoing,
collective practices of reconfiguration,” as Lucy Suchmann (2005) has put it, then
processes of change are likely to be rendered complex to the point of becoming
impossible to summarize. A topological rendering of controversy, as discussed
above, can be said to offer a way of dealing with this risk of dissolving change
into the minutiae of on-going practice insofar as it is able to bring into view a
range of proliferating, contending articulations of socio-technical change.

The distribution of controversy terms across Web pages dealing with smart
meters in the UK ascribes to these objects different possible normative effects, in
terms of privacy, surveillance, fuel poverty, remote disconnection, and so on. To
be sure,he co-occurrence of these issue terms does nof necessarily add up to any
coherent picture of a changing world: smart meters may provide opportunities for
the monitoring of consumer behaviour; and they are also critical to the making of
a low-carbon economy and thereby to addressing the global environmental threat
of climate change; and they are also likely to have ‘distributional effects’ that
contribute to socio-economic inequality.'* A cloud of such issues, that is, does not

quite offer a generalization, but it does provide a screenshot of the distribution of

"2 Max Hogg “Do smart meters actually save energy?”, Financial Times, May 11, 2009



types of socio-technological change, and thus gives a sense of the work of
projection involved in the enactment of socio-technical change.

For this reason, issue analysis cannot quite be said to render socio-technical
change internal to socio-material practices. Yes: in exploring the issuefication of
smart electricity meters, the question of socio-technological change is
complexified, as it forces a recognition of the proliferation of diverging
articulations of change. But: processes of change are not rendered so complex that
it is no longer meaningful to envision more broad-stroked changes of socio-
technical arrangements."’ This does not put us in a comfortable situation. In a
public controversy like that around smart energy meters, a range of issue terms are
rendered relevant to this technology, but there is no assurance that these issues
will ever cohere, if by that is meant that they might become mutually relevant. It is
not self-evident that the issue terms necessarily add up to a single something. We
might say that while problematizations of smart meters are abundant, these
problematizations are not necessarily expansive.'* These issues do not as a matter
of course translate into anything that might deserve the name of a ‘topology of
relevance’, in a variation on the aforementioned ‘cartographies of relevance’
invoked by Alfred Schutz. Issue mapping may easily end up disclosing non-

. 15 . . . .. . .
controversies. ~ Online issue analysis, then, sensitizes us to the ways in which

13 Relative non-coherence also implies relative under-determinacy: as Sarah Darby (2008) concluded on a
different basis: “smart metering cannot be specified satisfactorily from any single standpoint, there are too
many questions from too many directions.”

'* A similar point has been made by Annemarie Mol (2002), in her critique of controversy studies, namely
that these studies do not sufficiently recognize the spatio-temporal distribution of science and technology.
However, Mol’s critique relies heavility on an ethnographic apprehension of topological distribution, and
as such it risks what might be called a ‘methodological exceptionalism’: it suggests that only with the aid of
special methods of ethnography can we access topologies of irrelevance, suggesting that this frame
expansion is the exclusive privilege of social studies.

' To give an empirical indication of this: the 2009 controversy about smart meters spawned by the DECC
impact assessment did not translate into a coherent ‘issue network’, at least not on the Web. The
organisations, individuals and media outlets that reported critically on the outcome of its impact
assessment, aren’t in actuality organised in a problem-specific configuration: their Web sites disclose only
a very loosely connected network consisting of UK government and regulatory agencies, the UN climate
agency IPPC, and one book called Hot Air.



problematizations are abundant without being expansive, and invites us to take

this seriously as a condition of social, technological and environmental change.

5. Conclusion
Digital devices enable a topological analysis of technology and society in a variety
of ways. They make it possible to broaden the range of entities to be taken into
account in relation to technology, and they do this with varying implications. In
some cases, frame expansions result in a celebration of the entanglement of
society and technology, highlighting the ways in which technologies are ‘alive’
with sociality. In other cases, topological renderings of technology demonstrate
the multiplicity of issues opened up by that technology. That these different
topological approaches to technology and society are increasingly prevalent places
special requirements on the social studies of technology. In this context, it
becomes less important to advocate a topological understanding of technology and
society, as opposed to a non-topological one. Rather, we must now examine how
topological devices are variously deployed to render social technology, and focus
on discerning subtle but decisive differences between these various deployments.
One could say that it now becomes our task, as social analysts of technology, to be
demanding of topological analyses of technology and society. It is not enough to
point at the great opportunities for a social analysis of complex dynamics that are
enabled by the proliferation of digital technologies across society. It is not enough
to affirm the mutual imbrication of technological and social arrangements, if this
leaves in place assumptions about the neat alignment of technological and social
change. Rather, we must demonstrate that a stronger form of topological analysis
is called for, and provide pointers as to how this might be developed.

To this end, I have distinguished two ways of analysing technology and

society topologically, two ways of ‘expanding the frame’ on technology. A first



type of frame expansion focuses on technology-in-use, and is enabled by
technologies like smart energy meters. Here, frame expansion helps to highlight
proliferating connections between social and technological entities within a
technologically delineated space, say that of energy-in-use. A second type of
frame expansion is concerned with societal processes of the problematization of
technology, which digital devices of issue analysis and visualisation can help to
bring into view. In this case, the deployment of a topological device helps to bring
into view dynamics of the ‘issuefication’ of technology, the unfolding of concerns
in an empirical space-time of publicity. Where in the first case frame expansion
results in the inclusion of more entities in the technological frame, in the second
case it results in the problematization of technology. And this difference matters
insofar as it translates into a different analysis of the relations between
technological and social change.

In the first case, a topological analysis of society and technology provides a
way of recognizing the mutual imbrication of technology and society, but it does
not affect assumptions about the primacy of technological over social change, or
challenge the view that the former can stand in for the latter. In the second case, a
topological analysis does translate into an different imagination of the relations
between technological and social change: topological analysis here brings into
view the proliferation of contending articulations of techno-social change, and,
thus, a situation in which different forms and types of change are made visible
although they cannot be assumed to be neatly aligned. As frames are expanded on
technology, and more and more entities prove to be implicated, socio-technical
dynamics turn out to be much less coherent than expected.

In a situation in which topological devices are widely deployed to analyse
and organise technology, linear, causal understandings of technology and society

should perhaps cease to be the main focus of critique. Controversy analysis may



point a way forward in this respect, in that it offers a way of performing critique by
empirical means. Mapping controversies brings into view social processes of the
problematization of technology, and as such, it depicts technology in a ‘critical state,” so
to speak. However, crucial to the topological rendering of controversy, is that
‘problematization’ here takes the form of an empirical unfolding: problem-spaces and —
times, it here become clear, are organised through empirically traceable key-words,
hyperlinks and so on.'® For this reason, mapping controversies may be said to offer a way
of being critical that does noft require a transcendentalizing move. , To develop such
empirical forms of critique requires more serious work and reflection on the tools and
methods of topological analysis, and in particular, on the kinds of ontologies that get built
into the software applications on which we rely. Here I have only flagged the broad
difference between an ontology that focuses on the inclusion of heterogeneous entities,
versus an ontology which foregrounds processes of issuefication. .

Finally, there is an important question of the imagination that needs
addressing, which is the question of whether and how a normative social science
can handle the relative non-coherence of dynamic objects (Law, 2004). A
demanding or critical mode of analysis has long been associated with paranoia,
that is, with the risk of assuming coherence where there is none (Dean, 2000). The
question raised here is whether social science can handle a risk of almost the
opposite kind: is it possible to recognize the relative non-coherence of societal
and technological processes, and still be demanding of them? We may reject easy
assumptions of the alignment of social and technological change, but are we
really capable of acknowledging the mis-alignment of different forms of change,
and still formulate intelligent demands for change? The question seems especially

urgent in the context of proliferating digital technologies, in which the complexity

' This contrast with the status of ontological incoherence in ‘post-ANT,” where it tends to be presented as
a sub-discursive phenomenon, as a metaphysical pattern that tends to escape mainstream empirical analysis.



of change, the modification of collectives along multiple axes, and the ways in
which change actually does not add up or point in one direction (for example,
democratizing energy = increasing surveillance), are rendered legible in publicity
media. Can we analyse change as not necessarily coherent, and still be

demanding of it?
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