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Abstract
The sociology of the future is an emerging field of inquiry that works to understand
future consciousness drawing from a mix of Science & Technology Studies and
the practice of foresight. Through an exploration of the theories, methodologies,
and quagmires of anticipation employed in the study of nanotechnology, this
piece introduces the sociology of the future and suggests some ways the field is
taking definition. Exploring the future tense provides a means of taking respon-
sibility for what is to come; yet, the movement of the social sciences into the
tricky terrain of the future presents tensions. Understanding plausibility, how
different communities use anticipatory knowledge, and the performative role of
expectations in innovation remain areas of research rich with dilemmas and
delights. As social scientists begin to weave their own accounts of futures, they
should pay attention to the politics of such rendering.

Extension of the technological reach

Scholarly attention to the development of new technologies and to
exploring the sociologic tools and methods we have for grasping their
emergence is exceedingly important not only for the dual nature of tech-
nology as blessing and curse, but also because our technological reach into
the future is growing. Our ability to produce technologies that have a
lasting impact on social systems seems to be growing given the biological,
chemical, and material technologies of late. Nanotechnology is one such
novel technology area that is regularly promised to radically alter what it
means to be human, our systems of production, and our environmental
landscapes.

Whether expectations of seamless interactions with nature, non-polluting
instantaneous production, or unprecedented wealth and health, nanotech-
nology is presented by promoters as the elixir for post-industrial ills
(Drexler 1986; Roco and Brainbridge 2001; Wood et al. 2003). Yet, this
brazen optimism is also balanced by visions of self-replicating nanobots out
of control and more tempered analyses about nanotechnology’s ability to
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produce particles with unknown toxicity (Oberdörster 2004), unintended
consequences (Mnyusiwalla et al. 2003; Tenner 2001), shifts in privacy
and security (MacDonald 2004), and greater inequalities (ETC group
2003; Meridian Institute 2005). There is no shortage of imagination
speculating about the potentials of nanotechnology. Future consciousness
is put to work developing scenarios of nanotechnology and negotiating
visions of the future.

Technologies not only intervene in present realities, they also create
future realities, both symbolically and materially. The rhetoric that surrounds
nanotechnology produces imagined futures, while concrete technological
practices have the power to produce very real futures materially. Moreover,
the rhetorical construction of future worlds directly (and indirectly)
influences which technologies are brought into existence by, for example,
providing justifications for funding, rallying public support, instigating policy
directives, etc. The rhetoric supporting new technologies derives legitimacy
from the expertise of those making the claims yet also from the wide-
spread belief in the determinacy of scientific and technological progress.

Whether as autonomous intelligent robots, new forms of bacterial life,
photovoltaic material, or molecular manufacturing, the technologies
included under the rubric nanotechnology promise to alter the way we
work, love and die. Yet, this promise of progress seems to forget the social
dimension of technology. As society adopts, rejects, uses, and modifies
such technologies, it is likely that power relations will shift, new social
identities will emerge, and the meaning of inequality will change. So
while the actual production of new technologies may affect the contours
of the future, technologies develop in tandem with society’s production
of meaning.

This ability to not only imagine technologies but also produce techno-
logical futures is not matched by our scholarly – or practical – understanding
of what kind of socio-technical systems we are creating. Grasping
complexity over the long term and accounting for the ongoing myriad of
interactions between values, machines, and regimes has proven daunting
for the social sciences. Technological knowledge itself is often shrouded
in uncertainties and at the same time supported by a hitherto unpreced-
ented speed of development. Quite simply, processes of discovery and
invention in the natural sciences and the translation of such knowledge
into commodities are faster than our ability to safely regulate or make
sense of the new social dynamics engendered by such processes. The wild
west of nanoscale science is not matched by the social systems meant to
conscientiously guide such developments. The US patent system is over-
whelmed dealing with the pace and interdisciplinarity of nanotechnology.
Regulatory bodies such as the Environmental Protection Agency are slow
to the extent that industry giants such as Dupont are initiating regulatory
frameworks themselves (Dupont 2005). Other government agencies are
sluggish such that the City of Berkeley took matters into their own hands
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by passing a regulation for nanoparticle handling in 2006 (City of Berkeley
2008). The problem of pacing of social and technical systems stresses our
ability to act responsibly in the present on behalf of future generations.

These problems of speed and uncertainty are meant to be addressed
through practices of foresight (Grupp and Lindstone 1999; Irvine and
Martin 1984; Tsoukas and Sheperd 2004). As methodologies born from
future studies (Bell 1997), technology assessment (Rip et al. 1995), and
strategic planning (Van der Heijden 2004; Wack 1984), foresight practi-
tioners are interested in indicators of the future, or what I call anticipatory
knowledge. Anticipatory knowledge adds the temporal dimension to
knowledge forms and practices and brings to the fore the transient,
locally defined, and multiple nature of knowledge.

A representative definition of foresight is offered by Chia as a: ‘refined
sensitivity for detecting and disclosing invisible, inarticulate or uncon-
scious societal motives, aspirations, and preferences and of articulating
them in such a way as to create novel opportunities hitherto unthought
and hence unavailable to a society or organization’ (2004, 22). The common
thread between the perspectives and professional practices of foresight is
the notion that the future is not fully set, but is an object of creation and
therefore subject to modulation.

Foresight is a means to analyze the explicit and implicit stories
embraced and circulated to cope with futures known and unknown. By
‘stories’, I highlight from a postmodernist perspective, the difficulties about
talking about a world of forces ‘out there’. Instead, tacitly understood
interpretative frameworks are organized into stories that characterize
experience and perceptions. Foresight practices bring these stories out into
the open for examination. Such stories of the future are potent sources of
legitimization, inspiration, and construction in an emerging technoscience
like nanotechnology (Selin 2006). Foresight methodologies are commonly
employed in European science policy yet in the US manifest primarily as
scenario planning in the corporate sector.

In parallel to foresight, there is renewed interest in the future from the
social sciences, particularly within Science and Technology Studies (Hackett
et al. 2007; Jasanoff et al. 1995). As governments around the world incorpor-
ate studies into the ethical, legal, and social implications (ELSI) into their
funding apparatus for nanotechnology, social scientists are being prodded
to develop new methodological tools and theoretical understandings that
can cope with uncertainty, complexity, and potential (Barben et al. 2007;
Macnaughten et al. 2005). Whether donned as constructive technology
assessment (Rip et al. 1995), real-time technology assessment (Guston and
Sarewitz 2002), or ELSI research, such projects have aims to study the
future in order to make better choices in the present.

While there is some exchange between foresight practitioners and social
science scholars of technology, they reside in distinct fields of inquiry. This
piece is meant to put into dialogue Science and Technology Studies (STS)
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with foresight, a project that has some early beginnings in a movement in
Europe to develop the sociology of expectations (Brown and Michael
2003; Brown et al. 2000). In doing so, this paper points out the shared
assumptions and key differences in their approach to the future. By cov-
ering the social science research on the development of nanotechnology
and particularly focusing on the way the future has become an object of
study, issues of legitimacy and power and the role of the scholar become
important.

Some of the more fascinating questions begging attention by scholars
interested in STS and the sociology of the expectations are:

• How are visions of the future influencing technological development?
• What role does ‘potential’ have in the constitution of this new ubiquitous

domain of nanotechnology?
• How are such futuristic stories legitimated and with what effects?
• In what ways can the future be employed to encourage responsible

governance in the face of uncertainty?
• What are the risks for the social sciences in trespassing into the future

tense?

This article is designed to sort through such tensions of the future tense
and describes some of the theories and methods that investigate the future
in order to better understand today. The amalgamation of these different
theoretical and methodological perspectives begins to develop what can
best be called the sociology of the future.1

Theories: momentum and the surprise of emerging 
technologies

Much of the discussions about the nanoscale suppose technologies that are
seriously novel, suggesting that the past is not a guide to the future. This
is not to propose that historical experiences with new technologies are
not of value, but that extrapolating the past to understand the future may
be of limited utility. While we inevitably rely on the past to understand
the future, the question is whether we extrapolate in ways that are suffi-
ciently (or excessively) imaginative, robust, and diverse. The call for the
social science to study nanotechnology is not one of narrowly predicting
social outcomes, but rather of preparedness, prudence, and forethought in
the face of complex socio-technical change. The call involves rethinking
the role of historical analysis in light of rapid innovation, fundamentally
new technologies, and the slowness of our governance mechanisms. If the
past is not a guide, and the present is volatile, then how can scholars go
about looking to the future?

Uncertainty haunts every turn in the road towards progress as innovation
is increasingly complex, interconnected, and fast. Coming to terms with
uncertainty is said to be the supreme challenge of our times (Beck 1992).
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Yet, the traditional theories and methods of the social sciences are
seriously compromised in our efforts to come to terms with obduracy,
what stays the same, and with the acting on existing knowledge. Under-
standing and acting on both emerging (uncertainties) and known knowledge
(certainties) is at least as challenging as coping with what we don’t know
(and what we don’t know we don’t know).

Historically, the social sciences shy away from studying lack of know-
ledge by giving primacy to evidence-based science, which is tied up to
the imperative for proof. The future – whether composed of certainties
or uncertainties or the inevitable combination of the two – lies outside
the realm of proof. Tools for establishing truth – though also seriously
contested – remain the trusted friends of sociology. Without a means to
predict behavior, outcomes, or consequences, evidence-based social
science is handicapped to investigate uncertainty as an object of study and
is instead limited to exploring individuals and institutions stated relation-
ship to uncertainty. That is, sociologic tools readily equip scholars to look
at the future in terms of how various people today talk about tomorrow;
but they do not enable taking the social reality of futures seriously. As
Adam puts it, we are comfortable studying past and present futures, but
not future futures (Adam 2006). Conducting inquiries at the future confronts
social scientists with not only problems of methods and methodology, but
also problems of developing theories that move and can account for
change processes. There is a shortage of scholarship that can navigate
volatile discourses tangled in temporality.

Yet, examining the future as a component of social reality has sporad-
ically been undertaken within the social sciences. Sarewitz et al. (2000)
developed a collection about the role of predication in the environmental
sciences; Dublin’s work (1991) is an inspection of prophesy in political
science; and as aforementioned, Adam’s work on time and social theory
(2000, 2005, 2006; Adam and Groves 2007) goes the distance in exploring
futurity in society. Yet, by far the most advanced thinking about the future
has come from the highly disparaged field of future studies. Despite Yale
University’s Bell (1997) and Slaughter’s rigor (1998, 2005), there are scant
future studies courses offered in university settings and still fewer degrees
are offered. Notwithstanding this educational void, futures oriented practices
– notably scenario planning – are regularly practiced in a variety of institutional
settings. Scenarios are common in commercial and policy settings to the
extent that Ringland (1998) suggests that more than 40% of fortune 500
companies have experience with scenario planning. Over the last decade,
most European countries have conducted national foresight exercises. As a
business practice, scenario planning is one of the longest lasting tools out-
living decades of new fangled strategy tools (Sharpe and van der Heijden
2007).

STS is not entirely new in dealing with futures, yet has a different sort
of past that has largely dealt with technological change through studies of
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expertise (who says which future) and the production of new knowledge
(creating futures). STS has also housed much of the research on technology
assessment, which often has a future-oriented gaze. As an interdisciplinary
study that has appeared over the last three decades, STS maintains meth-
odological promiscuity and divergent theoretical stances yet nonetheless is
bound by some basic tenets that prime it well to approach anticipation,
visions, expectations, scenarios, and the other creatures of the future tense.

First is a denial of technological determinism (Bijker 1994; Bijker et al.
1987). Most STS scholars assert that there is a not a wave of technology
sweeping over humanity which structures our existence completely. While
no modern person would deny the profound impacts of the railroad,
vaccines, or IT, STS draw attention to how social values impinge on the
invention, development, implementation, and adoption of such techno-
logical systems. However, interestingly enough, STS scholars also leave
room for semblances of determinism in interesting – and controversial – ways
(Smith and Marx 1994; Winner 1977).

STS scholars have critically noted that while the early stages of tech-
nological development are flexible and subject to improvisation and
change, the later stages of technological adoption tend to freeze and make
rigid the socio-technical network relations. Economists have long noted
this ‘lock-in’ phenomenon. Lock-in and momentum do not imply absolutes,
but rather suggest a stickiness of knowledge and practice that make certain
trajectories more obdurate. The term ‘emerging irreversibilities’ has been
summoned to talk about these hardened paths of technological develop-
ment where alliances, inventions, and agreements lead to inertia such that
reversals are unlikely (van Merkerk and van Lente 2005). This hardness
has not only to do with the way that new technologies become
entrenched in human and social systems as they emerge, but also with the
way that new technologies become embedded within existing technological
systems and their associated systems of values, institutional norms and
historical frames. That is, when dealing with momentum, we have one
step into the future and one firmly in the past.

Through this balancing of an open and closed future, STS scholars and
foresight practitioners have much in common. Seeing that the future is
not completely indeterminate has lead Rip and te Kulve (2008) to point
to ‘endogenous futures’ in sociotechnical systems and scenario planner
Wack (1984) to talk of ‘predetermined elements’. Both suggest that the
future is not wide open but always already structured in important ways
thus creating a common conceptual link between the two temporal domains.

Another key linkage between the fields has to do with acknowledging
the work that expectations do in the development of a new technological
field. Given the focus on the social dimensions of technological develop-
ment, STS scholars have ably produced evidence of how the vision of the
inventor, scientist, or engineer is crucial to the success of the technology
(e.g. Carlson and Gorman’s 1992 work on Edison). Akrich’s work (1992) on
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‘scripts’ identifies how technologies are designed with particular ‘programs
of action’ that constrain or demand specific uses – including future use
(1992). In this way, the scripts attending a technology somewhat pre-
determine action. Fujimura’s work (2003) on ‘future imaginaries’ showed
how scientists employ visions of the future to mobilize support for their
work.

While some of the earliest references to technological expecta-
tions dates back to Rosenberg’s 1976 work on the role of expectations
in the innovation process, further back, Merton (1948) dealt with self-
fulfilling prophesies which can be seen as a precursor to attempts to
understand the endurance and performance of expectations. In recent
years, the sociology of expectations (Brown and Michael 2003; Brown
et al. 2000) has struck the European research scene. Their work has
advanced and sophisticated understandings of the role of expectations
from an STS perspective.

The impetus of this research agenda is the enduring work of van Lente
(1993), who construes expectations as ‘forceful fictions’ and shows how
expectations are implicated in innovation processes and crucial for
agenda building. His work has since been developed to provide analytic
coverage of how actors become bound to expectations in membrane
technology (van Lente and Rip 1998) and has been followed by work
on, for instance, reproductive technologies (Bloomfield and Vurdubakis
1995), pharmaceuticals (Hedgecoe and Martin 2003), nanotechnology
(Selin 2007), and lab-on-a-chip technologies (van Merkerk and van
Lente 2005).

Expectation scholars have also theorized about alternating hype-
disappointment cycles (Brown and Michael 2003; Geels and Smit 2000),
which have also been studied as hot and cool phases (Callon 1995) both
of which work to theorize transitions in technological regimes. Geels and
Smit (2000) have also shown how expectations create the momentum and
resources to form protective niches, or protected spaces (Rip 2005),
which serve to create space for new technologies to emerge when
entrenched technologies are dominating.

The thrust of these studies is a demonstration of the work that is
performed by stories of the future. Without proof of concept, prototypes,
or hard results, emerging technologies rely on promising stories to garner
support in the early stages. These stories provide new cognitive frames
from which actors in technological regimes perform the tasks of making
new technologies, including for instance, forming collaborations, crafting
experiments, supporting legislation, or marketing products. Expectations
legitimate a new technology, but as we shall see, not without troubles.

In future studies and foresight, many similar concepts about the role of
the future abound. The entire practice of foresight is premised on the idea
that perspectives on the future have consequence. Wack, arguably the
founding father of scenario planning, wrote:



© 2008 The Author Sociology Compass 2/6 (2008): 1878–1895, 10.1111/j.1751-9020.2008.00147.x
Journal Compilation © 2008 Blackwell Publishing Ltd

The Sociology of the Future 1885

in times of rapid change and increased complexity ... the manager’s mental
model becomes a dangerously mixed bag: enormously rich detail and deep
understanding that can coexist with dubious assumptions, selective inattention
to alternative ways of interpreting evidence, and illusionary projections. In
these times, the scenario approach has leverage to make a difference (Wack
1984, 150).

This ‘difference’ that he states implies that through reinterpreting the
future, one can make better decisions in the present. As all decisions are
predicated on an image of the future, articulating the vision and subjecting
it to scrutiny is seen to impact the bottom line. A decision maker’s view
of the future can be a ‘dangerous’ blinding handicap or valuable resource.
Foresight practitioners and STS scholars take seriously the role of the
future in the present.

Both STS scholars and foresight practitioners hold several assumptions
in common: uncertainty problematizes decision making in the present;
the future is not totally determined; and what is said about the future
matters greatly. In approaching nanotechnology, however, they often
employ different methods and have substantially different concerns. In
seeking to understand and modulate expectations, in conducting future
oriented analysis, and in thinking about desirable futures, STS scholars
and foresight practitioners are also confronted with different roles and
responsibilities that affect their handling of the future.

Methods: thorny trespasses into the future

Before visions of nanotechnology become a reality (or not), they are
resolved as expectations or representations of the not-yet, of uncertainty,
of Adam’s ‘immaterial real’ (Adam 2004a,b). By immaterial real, Adam
insists that, even though the futures produced (e.g. as stories) and traded
(e.g. as promises) do not currently exist, the process of their making
actually, really, grants them some sort of ontological status. Stengers (2000)
similarly writes of ‘vectors of becoming’ where the production of know-
ledge is simultaneously a production of existence. These notions give rise
to the importance of rhetoric in the material construction of reality – past,
present, and future – and provide a justification for thinking about the
future. This too is one way to conceptually overcome the problem of
realism in the study of the future: the future is real in so far as the things,
deeds, and words today are locked in on creating particular futures. What
to do with this state of affairs and how to approach the future in a
methodologically sound and consistent way is another matter.

One can study empirically the things (prototypes, strategic plans, design
sketches); deeds (investment decisions, educational programs, chemical
processes; like pollution); or words (science fiction, after dinner speeches,
political promises) to get at the future. Each category has its own prob-
lems. What is the prototype if it is dramatically altered in the course of
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actual production? What is a description of the allocation of funds if what
is funded was simply re-described to qualify for funding? How to get at
the actual effect of an after dinner speech such as Feynman’s (1959) which
has been reified as the origins of and inspiration for nanotechnology? A
historical analysis can always yield a trend – a coherent story of change – yet
extrapolating the past to create a coherent story into the future assumes
that the future will look like the past.

What is more difficult to study is future change over time, a kind of
real time, shift-able mapping of things, deeds, and words. Processes of
becoming are hard to grasp; yet, foresight methodologies are oriented
towards trying to capture future change or at least develop sensitivity to
changing circumstances. Through analyzing trends, organizing inclusive
dialogue, or modeling complex behavior, the methods grouped under the
rubric foresight are unusually concerned with the ways and means of the
future.

The methods collapsed as ‘foresight’ are varied. There are two funda-
mentally different approaches to studying futures – those that rely on
prediction and those that don’t. If your goal is prediction, methods such
as roadmapping, forecasting, modelling, and predication markets suit you
best. If you see contingency and indeterminacy as characterizing your
subject, then the qualitative methods of scenarios and horizon scanning
may be more appropriate.

These methods are quite different from the methods in STS that rely
on more traditional social science tools of interviewing, ethnographic
immersion, surveys, focus groups, and the scouring of source material.
Losch’s (2006) investigations into nanotechnology’s futuristic visions argue
for discourse theory a la Luhman to crystallize the distributed nature of
‘the future’ as a means of communication. Hayles’ (2004) collection draws
on literary theory where Milburn (2004) focuses on science fiction. Berne
(2006) has interestingly addressed the moral vision of nanotechnologies
practitioners through extensive interviewing. Each of these perspectives
provides its own prescription for what to do analytically with the future
(e.g. trace agency, identify communicative pathways, employ a cultural
critique, etc.).

In both domains – foresight and STS – there is the methodological
issue as to whose future matters. In technology assessment, for instance,
there are expert driven reports and there are efforts to involve assorted
publics in decision making. The decision to be inclusive or expert based
is one that has significant effects on the outcomes of the assessment for
all the obvious reasons. In addition to whose future, there is also the
question of where the future resides. One problem is that even though
the future is always active in even the most mundane of decisions, expecta-
tions, and stories about the future are not always immediately obvious or
easy to discern. They may be articulated, yet cloaked in statements, texts,
or material representations (e.g. prototypes). Expectations show up in



© 2008 The Author Sociology Compass 2/6 (2008): 1878–1895, 10.1111/j.1751-9020.2008.00147.x
Journal Compilation © 2008 Blackwell Publishing Ltd

The Sociology of the Future 1887

both highly local, specific repertoires (e.g. in business projections,
accounting schemes, project descriptions) and broader promises regarding
the movement of technology in general (e.g. in government funding proposals,
industry reports, or promotional materials for university education). Expecta-
tions are manifested diversely as scenarios of use, broader comprehensive
visions, socio-technical scenarios, and expectations of techno-economic
potentials (Borup and Konrad 2004). This variability suggests that, while
expectations may sometimes be linked to particular actors, shared expecta-
tions quickly become depersonalized and, as they travel more widely, take
on a more mythic quality that is less tethered to technical practices or
identifiable actors.

Stories of the future are rambunctious and flexibly interpretable. They
are local and global. They are implicit and explicit. This then becomes a
methodological problem for scholars hoping to analyze the future. Where
does the expectation begin and end? What becomes of agency amidst
distributed and variable futures? If visions of the future are crucial to
innovation and indeed to the co-production of technology and society,
how can scholars study and perhaps even modulate expectations?

There are many approaches to these problems. Constructive and ‘real-time’
technology assessments (Guston and Sarewitz 2002; Rip et al. 1995) share
the goal of constructing deliberate reflection to cope wisely with rapidly
changing and seemingly open-ended environments. Real-time technology
assessment does this through a suite of methodologies ranging from public
values mapping, surveys, bibliometric studies, citizen forums, and lab
ethnographies. The focus on anticipation involves developing scenarios to
serve as inputs for both social-scientific analysis and public deliberation
(Bennett 2008). Constructive technology assessment also focuses on anti-
cipatory knowledge by developing multi-leveled scenarios with industrial
and scientific actors with the goal of making more accountable and effective
the nanotechnology innovation system (Rip 2005). In addition to these
American and Dutch approaches, the Danish government pursued a
Green Technology Foresight project focused on analyzing path creation in
nanotechnology drawing from interviews, an interactive mail survey, and
a mapping exercise (Andersen and Rasmussen 2006). In 2006, the Flemish
government began a project that means to both add social context to
scientific views on the future of nanotechnology and increase public
awareness of nanotechnology (Goorden et al. 2008). The EU’s Nanologue
project was similarly tasked with facilitating the development of public
engagement scenarios of the future of nanotechnology (Türk 2008). What
is particular about these projects is the focus on early public engagement,
the use of methodologies that have nuanced relation to futures, and the
attempts to allow NSE researchers to characterize the outcomes of their
knowledge production.

Each foresight project employs methods that hold within particular
epistemological departures that specify not only what counts as anticipatory
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knowledge, but also the proper channels from which to generate and share
such knowledge. For instance, Delphi studies, like the one conducted by
Salamanca-Buentello et al. (2005) to study the top ten nanotechnologies
to benefit the developing world give primacy to expert knowledge, thus
privileging anticipatory knowledge that has been developed through
extensive formalized training and accreditation, which is supposed to lend
objectivity. Other methods afford the layman the final word, thus respecting
subjective experience and familiarity with the issues at hand. How time
is conceived also varies. For instance, forecasting assumes that the future
will be like the past, trend analysis assumes linearity, and horizon scanning
reads the future in the present. Foresight’s methods of inquiry, including
the selection of knowledge indicators, can thus be seen as heavily condi-
tioned and diverse.

While these speculative projects are often premised on the importance
of recognizing the divergent pathways of the future in which current
decisions are played out, there is nonetheless an outcome that is often
prescriptive. Scenario planning typically results in two to five visions (Sharpe
and van der Heijden 2007), horizon scanning focuses attention on particular
indicators, and models significantly constrict which variables matter (Oreskes
et al. 1994). There is always a movement from open-ended complexity to
simplicity. Regardless of which methodology is employed, there is a radical
constriction of variables. This reduction is a function of methodological
choices just as much as a function of the subject under scrutiny. Foresight
methods come into play to systematically discipline and analyze the
representations of the future and in doing so create new meanings out of
wide and broad possibilities. In this sense, future-oriented inquiries inev-
itably have a normative angle of projecting desirable (or undesirable)
futures and thus are practices that both deconstruct and construct futures.

Disciplining representations of the future is neither innocent nor incon-
sequential. The results of foresight exercises and social science research
about nanotechnology are effectively thrown back into the macro discourse,
thus becoming players in the debates about the future potential of
nanotechnology. And although there is no way to eliminate bias, there are
ways to be careful.

Tensions of the future tense

There are many tensions in the future that plague foresight methodologies
and STS studies that focus on the future. The ontological indeterminacy
of the future means that it is not possible to know the future because we
are always actively creating and re-creating multiple futures, any one of
which may (or may not) actually emerge. The near indeterminacy of the
future suggests a need to find ways to address and cope with uncertainty,
rather than to seek to eliminate it. The aim is to better handle uncertainty
in conditions of complexity, technological promises and rapid change. Yet,
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this handling of uncertainty is by no means removed from the problems
of proof and establishing legitimacy nor can it obliterate history. Method-
ological troubles abound.

Since we cannot deal with truth and credibility when it comes to
different representations of the future, how can we handle reasonable
questions of assessing right and wrong? Sociologic studies of expectations
have shown that even in the absence of proof, futured-oriented testimony
maintains some semblance of legitimacy. The simple act of attaching oneself
to the short or long term is an act of affiliation and in the field of
nanotechnology gets interpreted as alignment with ‘serious’ science or
with science fiction (Selin 2007). Some visions have power; others don’t.
Such a distribution of authority begs the question of the political nature
of promises, hope, and hype and forces an inquiry into how futures are
legitimated.

In scenario planning communities, legitimacy is had, in part, by the
cooperative construction of scenarios. That is, while there are many
scenario planning practices that construct visions of the future behind a
desk, the gold standard to achieve legitimacy in most practices involves
the users of the scenarios – often the decision makers or policy makers –
constructing their own scenarios. Those expected to make use of the
scenarios are tasked with authoring them in attempts to muster buy-in
through a sense of ownership. This lesson is also applied in the open
source style scenario planning practiced by the Center for Nanotechnology
in Society, where different communities (scientists, policy makers, social
scientists, and publics) are expected to elaborate, critique, and develop
scenarios based on preliminary vetted scenes (Selin 2008). What is right
or wrong is not the say of the practitioner, but of the participants of the
exercise.

There is a different measure of legitimacy in the social sciences. While
foresight practitioners must question the efficacy of their work, social
scientists have another host of questions about quality. Neutrality is cher-
ished; transparency matters, and care must be taken to ensure that even
though the results are not repeatable, the process is. Dealing with futures
research – examining the things, words, and deeds maintaining a future
orientation – requires a critical eye that bears temporality and power in
mind. Social scientists as practitioners have the additional role to question
who’s legitimating what, to look into questions of winners and losers, and
to become curious about what’s being bought, sold, and traded in the
future tense. Following the example of Dupuy and Grinbaum (2004),
social scientists should study ‘the linguistic and cognitive channels through
which descriptions of the future are made, transmitted, conveyed, received
and made sense of ’ (p. 17). Social scientists should tend to the cultural,
political, and economic conditions from which future studies arise. What
these visions articulate, how they do so, and to what effect are all ripe for
inquiry. I venture that social scientists have more value not as futurists per
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say but as scholars seriously interested in the future and responsible for
asking how is it constructed, by whom, through what means, and with
what consequences.

The trick is that STS scholars and other social scientists are often asked
to become something akin to futurists or, at least, foresight practitioners.
STS scholars have long argued that if technologies are part of the public
space; exert influence in economics, religion, and culture; and shape
societal interactions in new ways, they should be subject to early, parti-
cipatory assessment. And in 2003, Winner and Baird argued to Congress
that new technologies, like nanotechnology, should be scrutinized during
the research and development phase to ensure that beneficial societal
outcomes are maximized while negative consequences are kept to a
minimum (Public Law 108–153; Bennett and Sarewitz 2006). Yet, such
scrutiny immediately throws social scientists into and at the future and in
the center of politics.

While NSE is a concrete practice in laboratories (whether of the physicist,
the biologist, the mechanical engineer, or the chemist), it is simultane-
ously simulated virtually all the while maintaining another identity that
holds out all the promise and perils of the next industrial revolution.
Nanotechnology has come to represent the new frontier of science, with
endless possibilities for future applications and discoveries, able to attract
funding and attention on the one hand, and evoke naked protests about
intensified inequality and the poisoning of our planet on the other. Nan-
otechnology is not a stable object, nor a completed project, but instead is
(perhaps permanently) in the process of becoming. Until the technological
processes are perfected, the artifacts designed and built and marketed, until
consumers accept or reject – processes that are ongoing – most signifiers
of the technology lie in the realm of fiction. While these processes unfold,
there are various discursive ways in which nanotechnology is ordered as
it moves around in different contexts and most of them evoke potential,
futures and scenarios. Most of them rely on a pervasive optimism of the
future.

Since the future of nanotechnology – and indeed the future of anything
given a long enough time horizon – is disputable, volatile, and corruptible,
there are risks in such investigations. In this context of races to colonize
the future, social scientists need to keep a critical eye outward and inward.
Such a state of affairs leads Williams to warn STS scholars to ‘be skeptical
about claims regarding the character and implications of technology’
(2006, 327) and careful not to be co-opted by the decision-making
processes within which they are working. It is important to be aware what
is at stake in representing and analyzing the future in one way rather than
another. Without evidence of what the future holds in 5, 10, 20 years,
uncertainty and malleability give way to politics.

These are not idle considerations, just as speculation about nanotech-
nology is not idle but active, shaping, and constructive. The future is a



© 2008 The Author Sociology Compass 2/6 (2008): 1878–1895, 10.1111/j.1751-9020.2008.00147.x
Journal Compilation © 2008 Blackwell Publishing Ltd

The Sociology of the Future 1891

rhetorical and symbolic space to work out ‘what is nanotechnology’, but
also serves a more productive role that underlies quotidian decision-making,
alliance building, and resource allocation. Potentiality is shifted and revised
based on the agendas, interests, and needs of those engaged in the space.
This counts for what the scientists, media, politicians, and publics say as
well as for the social scientists. Both as a rhetorical and blatant theoretical
chartering of nanotechnology, potentiality is used and manipulated by
various actors to gain and lose allies, muster authority, and to legitimate
projects. Whether as a legitimating or destabilizing discourse, the future
is a discourse with effects.

The sociology of the future

Despite the contrary and turbulent evolving road to development evidenced
in STS research, optimistic expectations of unadulterated benefits to society
or dystopic scenarios almost always accompany new technologies. Most
new technologies are and have been accompanied by visions of use and
– often exaggerated – benefits and risks (Corn 1986; Sturken et al. 2004).
We should expect some speculation to orient the production and appli-
cation of new knowledge (Nightingale 1998). Innovation often deals with
unchartered territory. The dilemma is not that end results are imagined
and articulated or that priorities are based on guesses of future application,
but rather that technological expectations are too easily left unarticulated
or dismissed yet are a potent component of innovation and the shape of
things to come.

What is taking form is a sociology of the future comprised of scholars
who are particularly interested in the future tense and how the future – as
temporal abstraction, as story, as discursive strategy – is a component of
social reality. Such work has evidenced how futuristic stories attending
new technologies, the promises made, and the future benefits specified,
all contribute to or detract from the success, strength, and efficacy of the
resources poured into an innovation. The expectations, hopes, fears, and
promises of new technologies are not set apart from, nor layered on top
of scientific and technological practices, but are, rather, formative elements
of innovation and of the constitution of a new field like nanotechnology.

Now, nothing is more fascinating than the future. Emergence has come
to characterize social life, from talk of networks to urbanization to tech-
nology. Innocence of command and control has been forfeited in support
of spontaneities, interconnectedness, and surprise. The past has been
colonized, the present is fleeting, and the future holds all the mystery of
lore. Stories of the future proliferate, promising at least, that things will
be different. We are hopeful about new technologies, perhaps more than
we trust new technologies. We have a ‘long standing euphoria about
technological advance’ indebted to a ‘heavily ritualized optimism’ (Winner
2003, 124). ‘Progress’ is not questioned. Even when reality serves as a
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corrective to our fantasy life, we still maintain hope for psychological
comfort, to get things done, to rationalize decisions, or to avoid the
alternatives. The future tense holds our hopes and fears in tension for us,
so that we can go about our business of living in the present, though not
without risks.

The sociology of the future is an emerging field of inquiry that works
to understand future consciousness drawing from a mix of STS and the
practice of foresight. Through an exploration of theories, methodologies,
and quagmires of anticipation, this piece has introduced the field and
suggested some ways the field is taking definition. Exploring the future
tense provides a means of taking responsibility for what is to come; yet,
the movement of the social sciences into the tricky terrain of the future
presents challenges. Understanding plausibility, how different communities
anticipate, and the performative role of expectations remain areas of
research rich with dilemmas and delights. As social scientists begin to
weave their own accounts of futures, attention should be paid to the
politics of such rendering.
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