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30 Reframing Science Communication

Maja Horst, Sarah R. Davies, and Alan Irwin

In current knowledge societies, where technoscience is seen as a key driver for economic
growth and national prosperity, science communication represents a crucial activity.
Certainly, public communication of science and technology—whether in the form of
public engagement or less overtly deliberative formats, such as science media, muse-
ums, festivals, and websites—continues to be supported by national and international
policies and funding programs. In Europe, for instance, the Horizon 2020 program'’s
emphasis on Responsible Research and Innovation incorporates the aim of building “a
more scientifically literate society able to actively participate in and support democratic
processes, and science and technology developments” (European Commission 2014).
In the United States, the National Science Foundation funds activities that “advance
informal learning in science” (National Science Foundation 2015). Furthermore, sci-
ence communication practice is undergoing a period of experimentation and change,
with new formats such as science comedy (Riesch 2015), citizen science (Haklay 2013;
Silvertown 2009), and Web 2.0 platforms (Ranger and Bultitude 2014; You 2014) cre-
ating a heterogeneous landscape for the public consumption of scientific knowledge
(Bucchi and Trench 2014; Holliman et al. 2009a, 2009b; Yeo et al. 2015).

Given this level of interest and activity concerning science communication, but also
the theoretical and policy challenges of communicating science, it is hardly surprising
that such matters have been central to the development of science and technology
studies (STS)—and that STS scholarship has contributed to the development of science
communication as a field. Over the last two decades, STS work around what has become
known as “public engagement with science” (PES) has been especially prominent, hav-
ing an impact both upon scholarship in this field but also engagement practice.

However, and as we will discuss, science communication covers a broader area than
is implied by PES alone. In that sense, PES is highly significant for science commu-
nication but is by no means coterminous with it. Furthermore, science communica-
tion brings together a number of classic themes within STS in sometimes novel and



882 Maja Horst, Sarah R. Davies, and Alan Irwin

provocative ways, including the status of knowledge claims in contemporary society,
the relationship between science and democracy, and the role of organizational cul-
tures and institutional arrangements in sociotechnical innovation. Equally, research
in science communication has been conducted within STS but also in other fields, for
example, in connection with the international Public Communication of Science and
Technology (PCST) network. While STS scholarship may have contributed substantially
to the field of science communication, not all work within science communication
would consider itself to be STS in conceptual and methodological orientation.

This chapter highlights the ways in which the study of science communication can
benefit from, and add to, the methods and concerns of STS. Accordingly, it covers both
work that has been conducted by STS scholars and research within neighboring fields.
It is structured into three sections. First, a scene-setting introduction to science com-
munication and some of the conceptual models that have been developed to describe
it; second, a discussion of the key themes that have emerged within recent research and
analysis; and third, a presentation of current issues and challenges, including some sug-
gestions for how these might be addressed by future research.

Setting the Scene: Science Communication in Context

Science communication has been a part of science since its earliest days. As Steven
Shapin and others have shown, some notion of the public has always been constitutive
of the scientific process (Shapin 1990). Overt efforts at improving public awareness and
understanding of scientific knowledge similarly have a long history: from Victorian
Mechanics’ Institutes (Cooter and Pumfrey 1994) and educational pamphlets (Keene
2014) to the activities of “visible scientists” (Goodell 1975) such as Joaquin Gallo, Jane
Goodall, Neil deGrasse Tyson, Niels Bohr, and Brian Cox.

There is also a more contemporary history of science communication. As Brian
Trench (2008, 119) put it, “Science communication has been telling a story of its own
development, repeatedly and almost uniformly, for almost a decade.” This dominant
story tells of a transition from communication formats marked by “deficit model”
approaches to those that emphasize dialogue, debate, and participation (Gregory
and Lock 2008). In the United Kingdom, deficit model approaches to communica-
tion (understood as assuming a singular, cognitive deficit public whose trust in science
will be ensured through the provision of scientific facts; Irwin and Wynne 1996) were
often associated with the rise of the “public understanding of science” (or PUS) move-
ment in the 1980s and 1990s (Bodmer 2010; Durant, Evans, and Thomas 1989). In the
United States, discussion has rather tended to emphasize “scientific literacy” (Logan
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2001; Miller 2004). In both cases, science communication practitioners were expected
to respond to the problem of an uninformed—and distrustful—public by efficiently
transferring scientific knowledge to them.

The fault line through which contemporary science communication has tended
to define itself, then, is a contrast between deficit (one-way, elitist, fact-oriented) and
dialogue (two-way or interactive, participatory, reflective upon technoscience’s broader
implications). The various conceptual models that have been developed for science
communication tend to confirm this. Even where they include three or even four types
of communication, the one-way/dialogue contrast is generally pivotal. One such model
is provided by Maja Horst (2008), who distinguishes diffusion (where the emphasis is on
the public listening to science), deliberation (with an emphasis on science listening to
the public), and negotiation (focused on communication as constitutive of social rela-
tions) as ways of framing science communication. Other models have been proposed—
by Trench (2008) and Palmer and Schibeci (2014), for example—based on a similar
diffusion/deliberation (or deficit/dialogue) formulation.

These accounts (and other, similar models of the communication process; see Bros-
sard and Lewenstein 2009; Rowe and Frewer 2005) thus classify science communication
according to how knowledge, whether that is scientific or lay, is understood as travel-
ing or being constructed. One noteworthy exception to this is Burns, O’Connor, and
Stocklmayer (2003), who focus on the purpose(s) of a science communication activity,
and its impacts at the level of individuals, rather than on information flow. Their defi-
nition of science communication includes issues of personal awareness with science,
enjoyment, interest, and the forming of opinions about science-related matters as well
as broader understanding of science’s content, processes, and social characteristics.

For the purposes of this chapter, and at least as a starting point for discussion, we
define science communication as organized, explicit, and intended actions that aim to
communicate scientific knowledge, methodology, processes, or practices in settings where non-
scientists are a recognized part of the audiences. There are four significant features of this
definition.

First, this definition does not specify the sender or producer of the communica-
tion—in other words, who is involved aside from “nonscientist audiences.” Though
much of the academic discussion of, variously, PUS, engagement, and dialogue has
tended to focus on those working in science as the key producers of science commu-
nication, it is important to note that, today, science communication involves many
other kinds of professionals, from university outreach officers to museum “explain-
ers.” Science communication is no longer about (only) particular visible scientists but a
whole raft of different professionals, organizations, and institutions—including activist
groups, campaigners, citizen scientists, and NGOs.
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Second, we do not wish to use the directionality or nature of knowledge exchange
and production as the key means of defining or classifying science communication. In
our view, communication, whether deficit model or dialogic in form, always contains
an interactive element. Any kind of science communication, even the most static text
or public lecture, will be actively received, reconstructed, and interpreted. In that sense,
it is always co-produced. Some communication formats emphasize and make overt this
co-production more than others. But the point is that the deficit model of a blank slate
public has never held up: publics are never entirely passive, even when communicators
assume that they are so.

Third, the definition is deliberately open with regard to the forms and formats it
covers. As we will discuss in the next section, all sorts of activities (as defined above)
aim to communicate scientific knowledge, methodology, processes, or practices: science jour-
nalism, blogging, museums, festivals, cafés, and events, certainly, but also deliberative
exercises, public consultations, medical appointments, and, perhaps more incidentally,
science fiction and advertising.

Fourth, and despite this relative openness, our approach here distinguishes science
communication from more general communication. This is an important, but also
contestable, point when so much communication in contemporary societies draws
upon science-related material (a popular television series such as Breaking Bad, advice to
households on waste recycling, many pro- or anti-abortion campaigns) but does not fit
our definition in terms of the explicit and intended focus on science. One could extend
the definition of science communication much more broadly to include all forms of
communication which touch (or draw) upon science in some way—or else argue that
science communication is simply communication with no special characteristics of its
own since science is bound up in so many ways with the practices and experiences of
everyday life. Our suggestion is that such moves would miss some important and dis-
tinctive features of science communication as an activity (as we will demonstrate in the
following sections). However, it is important to stress that in practice the definition of
science communication is always open to challenge and reconstruction, and that this
definitional issue is an important aspect of the relationship between STS and science
communication.

Important Strands of Science Communication
In this section, we introduce three key areas of science communication scholarship,

focusing on how STS has contributed to each. We include academic accounts that imply
a more or less linear understanding of communication as information transfer, as well
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as literature which understands communication as a constitutive activity for making
sense of the world. For presentational purposes, this section distinguishes between sci-
ence communication forms and formats (through which scientists and publics come
into contact with each other); scientists as communicators; and publics as audiences.
Of course, this analytical distinction breaks down as soon as we delve deeper into the
research—an issue to which we return in the following section.

Forms and Formats of Science Communication

It has to be acknowledged that academic attention has not been evenly distributed
among science communication’s different formats. Science PR, for instance, has
received rather little attention (but see Bauer and Bucchi 2008). Similarly, science
festivals (Bultitude 2014; Jensen and Buckley 2012), science blogging (Riesch and Men-
del 2014), and social media and online campaigning (Brossard and Scheufele 2013) are
just starting to appear in the literature. However, there have been two particular foci for
scholarly attention over the last decade: science in the mass media and activities that
fall under the rubric of public engagement.

Some work on science in the mass media pertains to straightforward content analy-
sis: how much, and what kind of, science is presented in science news, TV, or books. For
instance, one extensive analysis of the British Broadcasting Corporation’s 2009-2010
output found that science was mentioned in half of its TV news programming (Mellor,
Webster, and Bell 2011). In another study, Boykoff (2010) reports that the coverage of
climate change in fifty leading newspapers around the world increased five times in the
period 2004-2009, pointing particularly to the important role of media coverage in the
global south. There has been substantial interest in the ways the media frame science
stories and particularly how such frames vary among national contexts (Massarani et
al. 2013; Priest 2006; Reis 2008). Other analyses have focused specifically on the role
of media coverage in public controversies, for instance, describing how such coverage
supports the creation of scientific facts (Neresini 2000), influences public trust and risk
perception (Durfee 2006; Varughese 2011), and supports certain national narratives
(Kruvand and Hwang 2007). Drawing more generally on media studies, there has been
an interest in theorizing the likely effects of media coverage of science on the publics
who encounter it. Some of this work has focused on agenda setting, framing, priming,
and issue arenas (Bauer 2002; Nisbet et al. 2002), while other studies have focused on
the notion of medialization to describe the influence of the media logic on the system
of science (Rodder, Franzen, and Weingart 2012).

An important and continuing focus within science communication has been pub-
lic engagement with science, or PES. Developing out of the tradition of researching
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science-public interactions (for example, Irwin and Wynne 1996) but also from the
body of academic work studying the relationship between technical expertise and
political decision making (Brown 2015; Nelkin 1975), STS scholars and other social
scientists have paid considerable attention to processes of public involvement with
(especially) new areas of science and technology (Callon, Lascoumes, and Barthe 2011;
Horlick-Jones et al. 2007). This academic field has been stimulated by (and indeed con-
tributed to) a series of policy statements and institutional reports advocating greater
societal scrutiny of emerging areas of science and technology (Felt et al. 2013; House
of Lords 2000).

While some PES-related activities have been explicitly framed in the context of for-
mal, scientific, decision-making processes (Hagendijk and Irwin 2006; Horlick-Jones
et al. 2007), others have developed in connection with science communication institu-
tions such as science museums, universities, and learned societies (Davies et al. 2009;
Turney 2006). Again, the range of included activities is large just as there is considerable
variation among national and regional contexts: science cafés, public events (such as
consensus conferences run by academics), museum events, and university open days
have all been discussed under the label of “public engagement” (Bell 2008; Grand 2009;
Nishizawa 2005). Typically, such events involve live, face-to-face encounters between
scientists and laypeople. Discussion may take place in small groups or in a public lecture
or meeting, but the aim is to provide (carefully mediated) opportunities for laypeople
to question or interrogate the views and work of scientists (Kerr, Cunningham-Burley,
and Tutton 2007). As such, public engagement events often incorporate reflections on
the wider implications of contemporary technoscience.

Understanding what happens in, and what results from, public engagement has
been a key focus of STS over the last two decades, with research exploring questions of
how the public is being defined for these purposes, the frameworks of meaning being
imposed (not least in terms of the questions set for discussion; Felt and Fochler 2010),
the institutional purposes of engagement (Hagendijk and Irwin 2006), the relationship
between specific engagement initiatives, and questions of national identity and politi-
cal culture (Horst and Irwin 2010; Wu and Qiu 2013; Zhang 2007), the status given to
scientific evidence in relation to other forms of knowledge and interpretation (Leach,
Scoones, and Wynne 2005; Tironi 2014), and the long-term effects on participants
(Davies 2011; Kerr, Cunningham-Burley, and Tutton 2007). In more specific terms,
STS treatments of PES have focused on (among other matters) questions of access to
information and expertise (Chilvers 2008; Irwin 2006), the handling of doubt, uncer-
tainty, and indeterminacy (Clark 2013; Wynne 1992), the specific form of interactions
between scientists and citizens (Irwin 1995; Suryanarayanan and Kleinman 2012), and
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the design and conduct of deliberative processes (Burgess, Harrison, and Filius 1998;
Pellizzoni 2001). Much of this analysis has been critical of institutional activities, pre-
senting specific initiatives as centralized and relatively limited attempts to “capture”
public opinions without any underlying commitment to deeper dialogue or principles
of democratic governance (Marris 2015; Stilgoe, Lock, and Wilsdon 2014; Welsh and
Wynne 2013).

The increasingly important phenomenon of citizen science must also be noted in
the context of public engagement with science (Bonney et al. 2016; Ellis and Waterton
2004; Freitag and Pfeffer 2013). As Haklay (2013) has discussed, “citizen science” covers
a range of participatory levels from basic crowdsourcing (or the use of citizens as sen-
sors) through forms of “distributed intelligence” to “participatory science” and what
he presents as “extreme” citizen science—where there is close collaboration between
scientists and nonscientists with regard to such matters as problem definition, data
collection, and analysis. As originally developed within STS scholarship, citizen sci-
ence drew attention both to the manner in which groups of citizens could serve as
knowledge generators (and not simply passive recipients of expert knowledge) and
to the contextuality of all knowledge claims—whether based on close observation of
everyday circumstances or formalized scientific methods (Irwin 1995). Beyond STS,
citizen science has become a popular term to describe the engagement of members of
the public in scientific projects, for example, surveys of bird populations, astronomical
observations, and whale watching (Socientize Project 2014). In terms of our discussion
of science communication, citizen science emphasizes both the diversity and distrib-
uted expertise of nonscientific audiences and the importance of two-way exchange
between citizen and scientific groups. Even in its most “non-extreme” form, citizen
science draws attention to the dynamic relationship, and increasingly open borders,
between organized science and wider society—with important consequences for the
form but also for the content of science communication.

Finally, it will be clear from the work cited above that the fype of science that is com-
municated has also been a cross-cutting theme. Media content analysis, for instance,
has explored long-term trends in the kinds of science covered in newspapers, find-
ing a growth in medical and health-related news (Bauer et al. 2006). Other work has
discussed the role of news values—such as novelty or geographical immediacy—in
story selection (Henderson and Kitzinger 2007; Priest 2001). In the context of public
engagement, the possibility of allowing public understandings, arguments, and values
to shape research priorities has meant that the focus has very often been on new and
emerging technologies. Nanotechnology, geoengineering, and synthetic biology have



888 Maja Horst, Sarah R. Davies, and Alan Irwin

in that way provided important test cases for STS research (see, for example, Bowman
and Hodge 2007).

Scientists as Communicators

Traditionally, science communication has been understood as an activity conducted by
individual scientists (“visible scientists,” in Goodell’s terms; 1975). However, the last
fifty years have also seen a growing interest in the role of other actors, for example,
journalists and the media (Friedman, Dunwoody, and Rogers 1999; Lewenstein 1995),
but also professional science communicators employed in consultancies, in research
organizations, and working as freelancers (Bennett and Jennings 2011; Neresini and
Bucchi 2011). It is nevertheless still the case that scientists are central to science com-
munication and an understanding of their values, attitudes, and motivation struc-
tures is crucial (Bauer and Jensen, 2011). Thus, in an early analysis, Hilgartner (1990)
pointed to the way in which the particular view of science communication as popu-
larization serves as a political resource for scientists, since it lets them retain authority
over what counts as knowledge. Hilgartner’s conceptual analysis has been followed by
more empirical analyses of how scientists think of their role in science communication
(Casini and Neresini 2013; Jia and Liu 2014). These studies generally identify the domi-
nance of a deficit model among scientists.

STS studies have also pinpointed the ways in which scientists employ various “dis-
cursive repertoires” (Gilbert and Mulkay 1984) to draw boundaries between science and
nonscience (Burchell 2007). In particular, scientists have been described as dissatisfied
with media coverage of science, which they tend to find too sensational and dramatic
as well as overspeculative and with too much focus on risk (Gunter, Kinderlerer, and
Beyleveld 1999). Petersen et al. (2009) point to the fact that this criticism is often
coupled with a very poor understanding of the way the media function and scientists’
own role in science coverage. However, recent studies have demonstrated that scien-
tists’ media contacts are more frequent and generally less problematic than previously
thought (Dunwoody, Brossard, and Dudo 2009; Peters et al. 2008).

While the literature described above has focused on scientists’ perceptions of the
public, the media, and the purpose of science communication, a different set of studies
(often drawing upon quantitative communication studies) has focused more directly
on scientists’ motivations for participating in public communication. In a secondary
analysis of two large-scale surveys, Besley, Oh, and Nisbet (2012) found that scientists’
attitudes toward public engagement were more significant than demographic factors
such as gender and age. Other studies have demonstrated that scientists are motivated
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by a wish to improve public interest, awareness, understanding, and enthusiasm for sci-
ence (see, for example, Royal Society 2006). Poliakoff and Webb (2007) found that sci-
entists’ previous behavior is the most important predictor for whether they were likely
to engage in public communication. However, this study also concluded that scientists’
perception of their colleagues’ level of engagement influences their own participation
in public communication. In a 2014 study, Johnson, Ecklund, and Lincoln investigated
disciplinary differences and found that while physicists see public communication as a
threat to their scientific reputation and credibility, biologists assign much greater value
to a public communication profile.

This overview illustrates that despite various efforts, there is still no coherent under-
standing of the influence of collective values or disciplinary differences on scientists’
decision to engage in science communication. Meanwhile, science communication is
primarily presented as an activity carried out by individual scientists. This however
might be changing. More recent studies have examined the role of PR departments
(Lynch et al. 2014), professional science communicators (Borchelt and Nielsen 2014;
Chilvers 2008), and the training of scientists for public communication (Besley, Dudo,
and Storksdieck 2015; Miller and Fahy 2009).

Audiences of Science Communication

Research into the audiences of science communication basically falls into two main
categories. There is, on the one hand, work exploring how various publics report on
their knowledge and attitudes to science. On the other hand, research in STS traditions
has investigated how science communication produces its audiences—focusing on the
performative character of, for example, engagement processes. The first body of work
has relied heavily on surveys of publics, whether general or specific, while the latter has
emphasized qualitative analysis of the design and framing of particular engagement
formats.

Studies of public understanding of science have a long history (Logan 2001), and
general surveys attempting to identify public knowledge of and attitudes toward sci-
ence remain central (see, for instance, Besley 2013; Castell et al. 2014). Importantly,
these studies have demonstrated that there is no simple causal relation between know-
ing a lot about science and being positive toward it (Allum, Boy, and Bauer 2002;
Castelfranchi et al. 2013). General surveys have also sought to uncover what “the pub-
lic” think of certain technologies, and why (e.g., Pidgeon et al. 2012 for a study of
public responses to geoengineering). In a similar vein, just over half of the respondents
in a large UK study “think that the benefits of science outweigh any harmful effects”
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(Castell et al. 2014, 26). Surveys often report that publics are interested in information
about science and technology, and that they choose to consume forms of science com-
munication such as science news, magazines, and museum exhibitions (ibid.; National
Science Board 2014). More specifically, evaluative research on specific types of science
communication has identified particular audiences for science communication and
the different motivations they may express (Jensen and Buckley 2012). Thus, research
on public lectures in science centers and museums has identified a number of types of
visitor, including students working on the topic under discussion, individuals person-
ally affected by that topic, and friends and family of the lecturer (Rennie and Williams
2006).

In her study of a gallery at the London Science Museum, Sharon Macdonald (1995)
found that visitors’ reasons for attending were often not much to do with science at
all. Rather, they saw their visit as part of a “cultural itinerary” whereby they could,
for instance, visit a key attraction in the UK capital or nostalgically re-create child-
hood visits with their own family. Similarly, she found that visitors’ interpretations
of the content of the gallery were shaped by their orientations and interests. They
were, she writes, “reconfiguring the exhibition, sometimes in ways unanticipated by,
or even explicitly contradicting, the makers” (Macdonald 1995, 20). This research
suggests that science communication’s audiences consume and use it in ways that go
beyond simply satisfying an interest in science. Instead, audiences use science com-
munication in the context of, and as part of, their personal, professional, and civic
experiences.

The second major theme of research into audiences has emphasized the ways in
which they are constituted by the structure of the engagement or communication
format. Much of this work has focused on public engagement, exploring the ways
in which publics are understood and thereby performed within ostensibly open and
accessible formats (Irwin 2001). Braun and Schultz (2010), in reviewing this work, sug-
gest four types of public that are commonly performed. They distinguish the general
public, the pure public, the affected public, and the partisan public, with the pure and
affected publics seen as most valuable within engagement exercises, since they either
bring a neutral position or authentic expertise. Similarly, Felt and Fochler (2010) have
discussed how the “machinery” of public engagement functions to frame participants,
and their role in deliberation, in particular ways. Their discussion also emphasizes that
participants do have scope to resist and reimagine those roles and that such imposed
versions of the public, whether performed in public engagement or in scientific gover-
nance more generally, need not be final.
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Current Issues in Science Communication

Taken overall, STS research has, then, served to trouble some of the assumptions which
typically frame science communication—for instance, that its formats are innocent
(and therefore do not act to constitute or constrain their participants), that it is pri-
marily carried out by scientists, and that its users are motivated by a simple desire to
know more science. Analysis of PES and other science communication has also desta-
bilized the idea that science communication is an activity that can be grasped by one
or another model of communication. Rather, any kind of science communication is a
complex phenomenon and efforts to understand it through one model or analytical
lens invariably produce a number of overflows. Even the most dialogically organized
public engagement event might disappoint ideals of openness and egalitarianism, just
as the most well-planned form of science information can be transformed through
irony, appropriated by local social contexts, or simply ignored by audiences (Horst and
Michael 2011).

Building on these insights, this section outlines some key issues for current and
future research. It is structured around three major ways in which the study of science
communication is important for understanding the role of science and technology in
society: science communication’s significance for the ability to make science, its con-
nection to issues of organizational communication and identity formation, and finally,
its importance for issues of democratic governance and citizenship.

Science Communication as Making Science

In Dorothy Nelkin'’s (19995) classic book about science communication, the fundamen-
tal point was that press coverage of science and technology was “selling science” rather
than providing critical journalism. In particular, this was the case with new and emerg-
ing scientific fields. Building on a long tradition of studying controversies, she pointed
to the fact that public communication about science is neither neutral nor objective—
rather it is argumentation with the goal of convincing or persuading an audience of a
particular state of affairs (Horst 2010).

In a related vein, the theme of futures and future making through communica-
tion has been central within STS and the area known as the sociology of expectations
(Brown, Rappert, and Webster 2000; van Lente 1993). If actors are to secure a specific
kind of future, then they must engage in a range of rhetorical, organizational, and
material work in order to bring this future about (Brown, Rappert, and Webster 2000,
3). According to this literature, we should not focus on whether these expectations are
justified or hyped in an effort to sell science but rather consider their performativity in
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the present (Michael 2000). Although visions and expectations are also formed through
material and organizational efforts, communication and “storytelling” (Deuten and
Rip 2000) represent a key medium through which these expectations are shaped. On
this basis, Plesner and Horst (2013) have suggested that we speak of “innovation com-
munication” as an integral part of the innovation process. Such communication aims
to generate support for the sociotechnical development in question.

Especially when it comes to the communication of emerging science and technol-
ogy, it is evident that companies and scientific organizations, as well as involved scien-
tists, are invoking particular futures. For example, Hellsten (2002) demonstrates how
life science companies have tried to turn images of fear into those of hope by focusing
on health care and suggesting that humankind should take control of nature to make
a better future. However, Guice (1999) has pointed to the fact that whereas all new
technological trends have to be promoted, promotional work is often most effective
when it is invisible. One of the most extreme examples of such unnoticed promo-
tional work is found in the medical publication planning profession, whose job it is
to orchestrate publications in order to support marketization of pharmaceutical drugs
(Sismondo 2009).

Innovation communication highlights that science communication is not some-
thing separate from science but part of the process of generating resources and legiti-
macy in order to make and maintain it. Inspired by Deuten and Rip (2000), who discuss
“product creation processes” as a genre, we suggest that it might be useful to think
of innovation communication as something that takes place in many genres. Besides
news and media coverage, we might also look at strategic reports (van Lente and Rip
1998), funding applications (Myers 1985), and patents (Packer and Webster 1996). In
all these strategic forms of communication, actors aim to influence particular imagina-
tions of technological possibilities and scientific futures in order to mobilize expecta-
tions. Pinch (2003) hinted at this when he argued that salespeople are “the missing
masses” of technological development and that we should pay more attention to sell-
ing as an activity.

Work on the sociology of expectations has also pointed to the fact that expecta-
tions—stories about the future—do not just have one author. Rather, scientists and
managers of research organizations are always coauthors of stories, which are simulta-
neously shaped by many other agents: “biotechnology firms (the small as well as the
large variety), venture capitalists, retailers, consumer and environmental groups, all
collude in creating a multi-actor—and multi-authored—story” (Deuten and Rip 2000,
84). Van Lente and Rip suggest that we think of these authors of visions as “promise
champions” and remind us that they “need not be individuals. In fact, in the age of
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strategic science and technology, a plethora of collective actors has emerged to carry
and protect new developments” (1998, 232). Science communication as the selling of
science and innovation might therefore not be the result of individuals acting from
specific interests but rather of a strategic authorial voice that emerges from an assem-
blage of relations between individual and collective actors and interests.

Science Communication as Organizational Communication

Simultaneously, organizations are becoming increasingly important to the conduct
and understanding of science communication (Casini and Neresini 2013). Certainly,
science communication is rapidly being professionalized, in part because (thanks to
policy enthusiasm for public engagement) it is now a growth industry and in part
because universities and other knowledge-based organizations have become much
more focused on their public image and reputation (Bauer and Bucchi 2008). At the
same time, science itself is no longer primarily the work of single individuals but a
highly organized and collective phenomenon (Shapin 2009). Science communication
therefore can no longer be interpreted only as the activity of individual scientists. It is
also institutional and professional, and can be understood as a form of organizational
communication in universities and other research organizations.

Brass and Rowe (2009) point out that universities’ concern with their external repu-
tation is focused around two perceived risks: damage to organizational reputation and
damage to the legitimacy of knowledge and expertise. To avoid such damage, uni-
versities increasingly enforce prescriptive guidelines for academics’ public statements
and commentary. While these tendencies suggest that universities are moving toward
stricter central control of science communication, it should also be recognized that
traditionally there has been a large degree of freedom for individual scientists to speak
publicly compared, for example, with employees of most commercial companies (Cal-
lagher, Horst, and Husted 2015). It is also important to recognize that scientists often
have a dual allegiance (Anderson et al. 1980): to their organization and to their dis-
cipline. They might therefore consider disciplinary colleagues in competing research
organizations as more a part of their internal organization than professional communi-
cation staff in their own organization.

Competition between universities and other research organizations has the poten-
tial to drive a celebrity culture (see Fahy 2015), in which high-profile scientists become
important parts of the organizational brand. More generally, leading scientists can be
seen as foci for the public image of, for instance, a university, acting as internal role
models and interpreters of what science is and should be. As an example of the latter,
Brosnan and Michael (2014) have shown how, for a research group, the promise of
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neuroscience being one day translated into clinical practice was embodied and vivi-
fied—rendered alive—in the figure of a group leader, whose expertise spanned clinical
and basic neurosciences.

Outside of STS, there has been substantial attention to the development of entre-
preneurial universities and the motivations for scientists to take up commercial activi-
ties. It is a common conclusion that socialization, group norms, and organizational
support impact the degree to which individual scientists engage in commercial activi-
ties and associated forms of communication (Bercovitz and Feldman 2008; Haiussler
and Colyvas 2011). STS-inspired analyses have demonstrated that academic and entre-
preneurial activities are taking place alongside each other (Lam 2010). This can lead
to complicated boundary maintenance arising “from the conflicting procedures and
requirements of the two activities as well as from the double roles assumed by the
actors involved” (Tuunainen and Knuuttila 2009, 684).

The importance of these perspectives and analyses stems from the fact that they
point to the crucial connection between organizational communication and organiza-
tional/individual identity formation. Within the symbolic perspective of organizational
communication, a crucial point concerns the close links between internal perceptions
of identity and external images of the organization (Hatch and Schultz 1997). Thus,
the ways in which scientific organizations describe themselves—both externally and
internally—are closely related to the ways in which scientists make sense of their own
jobs. The branding of the organization, for instance, influences how scientists imagine
their own careers (Duberley, Cohen, and Mallon 2006). Felt and Fochler (2012) have
pointed to this as an increasingly important issue, since science communication regu-
larly portrays science as a glamorous, business-like and result-focused venture, which
junior scientists can struggle to align with their everyday experience of scientific work.

The professionalization of science communication therefore suggests a range of
issues connected to changes in the wider academic landscape, the nature of scientific
identities, and the way knowledge is branded and represented. Importantly, public
communication associated with organizational and sectoral changes toward commer-
cialization and marketization should not just be seen as new ways of packaging knowl-
edge. Rather these organizational changes potentially influence the way in which
scientists perceive their own role and that of the organization, thereby also shaping
what science is and should be.

Science Communication for Scientific Citizenship
At least two foundational themes have run through STS analyses of public engage-
ment. The first is power. STS has been interested in who—and what—is able to speak
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authoritatively and in which contexts. Research on public engagement activities has
often indicated that—regardless of the language of dialogue and participation—such
events all too often constrain, rather than enable, lay public involvement in active
discussion and questioning of scientific knowledge (Kerr, Cunningham-Burley, and
Tutton 2007). The second theme is, relatedly, that of democracy. Accounts of public
engagement have often, implicitly or explicitly, linked such activities (generally in
critical terms) to a larger democratic drive to open up science to public debate and, at
least potentially, to empower citizens with regard to scientific decision making (Powell
and Colin 2008). That science communication is politically as well as culturally impor-
tant runs as an undercurrent through almost all discussion of it (Durant, Evans, and
Thomas 1989). Yet this raises a series of broader questions. What is the role of science
communication in a democratic society? Should it be understood as capacity building
and citizen empowerment, or rather as the imposition of reductionist and scientistic
forms of understanding (Wynne 2006)?

Stirling (2008) has emphasized the importance of opening up the governance of
science and technology to plural and conditional policy advice, revealing alternative
courses of action and different framing conditions. In a similar vein, Guston (2014,
234) has presented “anticipatory governance” as a means of “improving the societal
capacity to articulate and apply public values in the context of emerging technolo-
gies.” One key question for science communication then is whether it can adopt this
“opening up” role rather than falling back into an older (and deficit-oriented) tradition
of seeking to disseminate authoritative knowledge about science and society. In line
with Welsh and Wynne (2013), part of this role would be the articulation of different
“collective public meanings” and the questioning of normative social commitments to
dominant models of science and progress. Seen in this light also, science communica-
tion is not simply a matter of dealing with what is conventionally defined as knowl-
edge but is also bound up with questions of governance cultures, institutional learning,
and relations of power and ownership—including the manner in which these affect
communication structures and processes.

Developing further this citizenship role for science communication, a focus on
justice in this context raises questions of democratic rights, of accountability, and
of the responsibility to do what is best for the collectivity (including collectivities as
yet unborn). Rather than separating questions of power, democracy, and knowledge
into separate domains, ideas of cognitive/epistemic (in)justice precisely interconnect
and intermingle these two, suggesting also that modes of citizenship and forms of
knowledge flow together through many areas of social life (Fricker 2007; Visvanathan
2005). For science communication, this justice dimension suggests many challenging
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questions of an ethical, political, and sociological kind: What are the societal responsi-
bilities of the science communicator? How does science communication connect with
political decision making around science and innovation? How can science communi-
cation address vulnerable groups within society?

While questions of citizenship, democracy, and justice might seem to imply a rather
traditional model of both scientific governance and science-public relations, STS schol-
ars have also explored alternative ways in which members of society engage with sci-
ence and society—including the relationship between consumption and citizenship
and the manner in which public participation can be “materialized” through objects
and devices (Marres 2012; Michael 1998). Taken together with the growing body of
scholarship which identifies new governance forms (for example, mixtures of the pub-
lic and private), fresh perspectives on agency, and the particular challenge of respond-
ing to global concerns such as climate change (Sundstrém, Soneryd, and Furusten
2010), one can identify new questions about the very nature of scientific citizenship
but also about the forms of science communication which are required in such settings.
Certainly, the theme of “science communication for scientific citizenship” raises pro-
found issues concerning the changing nature of communication in this setting but also
its relationship to the problematic character of scientific citizenship.

Conclusion

One immediate lesson from the discussion in this chapter is that science communica-
tion can in no way be seen as a narrow topic or a neatly bounded activity. Instead, it
sits at a crucial point of intersection and influence between science, technology, and
society. As we have suggested, STS is an important part of this broader picture without
by any means covering it all. In this concluding section, we first address the implica-
tions of STS for science communication before turning the question around in order
to consider the linkage between research around science communication and larger
themes and issues within STS.

In terms of the contribution of STS to science communication, it seems that STS has
been especially valuable in challenging underlying assumptions concerning the nature
of science communication, drawing attention to some of the emerging forms and for-
mats of science communication, and developing new themes and concerns (e.g., the
linkage between science communication and scientific citizenship). However, we have
also noted several areas where a stronger STS contribution could be made to science
communication, not least concerning important topics such as the influence of new
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social media, organizational studies of science communication, and the relationship
between science communication activities and the structure of scientific careers.

More generally, there is considerable further scope for STS scholars to bring tools,
critical insights, and theoretical perspectives to the study and practice of science com-
munication. Certainly, we are aware that we have only painted with the broadest of
brushstrokes in this chapter. In particular, science communication could benefit from
a more nuanced understanding of the nature of scientific knowledge and the ways in
which it is produced. From our perspective, this might develop a more sophisticated
treatment of what is being communicated (i.e., of the science itself) but also encour-
age greater reflection on the very idea of science communication and how it is to be
defined, bounded, and enacted. Crucially, this should include the question of how and
when institutions employ the language of science to deal with what might otherwise
be presented as political, ethical, and cultural views and arguments concerning the
direction of innovation or the desirability of new goods and processes.

Turning to the linkage between research in this particular field and larger themes
within STS as a whole (i.e., of what science communication can do for STS), there are
many possibilities. Certainly, the notions that science communication should be seen
not as a side activity but as a crucial form of co-production, that the presentation of
science can also be a matter of organizational identity building, and that questions of
epistemic justice deserve larger scholarly and political attention have significant impli-
cations for STS as a whole.

Going further, research in science communication draws attention to the role that
informal engagement with science can play in scientific citizenship. In that way it
enables STS scholars to observe how lay citizens use museums, popular science, or the
Internet as parts of their civic lives. Equally, the foregrounding by science communica-
tion research of emotional and aesthetic responses to science—such as pleasure, excite-
ment, entertainment, wonder, and fear—brings a new dimension to the still largely
epistemic orientation of STS. More broadly, science communication encourages STS to
look beyond scientific organizations, industry, and the state as sites in which science is
created and negotiated, and calls attention to science-related activism, citizen science,
and “garage science” as general phenomena which may disturb conventional ideas
of scientific institutions and scientific practice. As we have suggested above, science
communication research regularly demonstrates not simply the public absorption of
scientific messages but also the co-construction of new forms of knowledge, often in
unconventional locations.

Science communication is both an important topic and also a complex, cross-
cutting, and problematic activity. As we hope to have suggested in this chapter, science
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communication in many ways takes us to the heart of STS as a body of research and
practice. As this chapter closes, we are very sure that the potential for further scholar-
ship and reflective practice extends considerably beyond the crowded overview pre-
sented here. Already, we look forward to the treatment of science communication in
the next edition of the STS handbook.
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