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A B S T R A C T

Scientific knowledge is performative, as it not only represents but also constitutes reality. In politically charged
fields such as ecological economics and environmental policy, science-policy interactions are often integrated
into the scientific process. It is therefore important to articulate the details of the context in which knowledge
performs its power. The articulation should be sensitive to the self-reflexive character of knowledge: it makes a
difference whether those who engage in science-policy interaction know when knowledge is performative. I
develop an account of the process of science-policy interaction that recognizes the self-reflexive nature of human
knowledge. I identify analogical relationships between science-policy interactions on one hand and the workings
of distributed cognition in Shakespearean theatre on the other. I illustrate the account by explaining the out-
comes of science-policy interaction in European research policy and Finnish energy policy. The typology of
knowledge performativity enables transdisciplinary actors at the science-policy interface to pay attention to their
epistemological and ethical responsibilities.

1. Introduction

The role of scientific knowledge in policy is performative. A scien-
tific text wields epistemic power on the reality it describes, not just by
representing but by constituting reality (Kuhn, 1970; M. Polanyi, 1966;
Turnhout et al., 2014, 2016). In politically charged fields such as eco-
logical economics and environmental policy, in which science-policy
interactions are increasingly integrated into the scientific process itself
(Røpke, 2005; Turnhout et al., 2014), it is crucially important to ar-
ticulate the details of the context in which knowledge performs its
power. The articulation should be sensitive to the self-reflexive char-
acter of knowledge: it makes a considerable difference in science-policy
interaction whether those who engage in the interaction know when
knowledge is performative. In this article, I develop an account of the
process of science-policy interaction in different phases of environ-
mental policy that recognizes the self-reflexive nature of human
knowledge.

The performativity of knowledge expressed as text has been ana-
lyzed in several environmentally related fields, including environ-
mental policy and governance (Turnhout et al., 2016; Wesselink and
Hoppe, 2011), economics (Callon, 2007), science and technology stu-
dies (Hilgartner, 2000; Licoppe, 2010), spatial studies (Thrift, 2003),
and human geography (Glass and Rose-Redwood, 2014). Recent studies
of the performativity of knowledge in environmental policy show
convincingly that environmental knowledge produced by international
science panels in the form of global measurable indexes – such as global

temperature and ecosystem services – mobilizes the technologies of
state intervention to manipulate the indexes toward the desired goal
(Turnhout et al., 2014, 2016). The result is a lock-in of knowledge and
power (Turnhout et al., 2016: 69): “…how one knows constrains how
one governs and how one governs shapes what one needs to know.”

Although these studies of knowledge performativity in environ-
mental policy provide valuable insights to the broad societal con-
sequences of knowledge, they tell less about the specific processes of
social interaction by which the power of knowledge materializes in
environmental issues. There is an urgent need for such detail in policies
informed by ecological economics. First, the development of these po-
licies is increasingly transdisciplinary, that is, characterized by efforts
to produce knowledge interactively between researchers and decision
makers (Brandt et al., 2013; Kates et al., 2001; Røpke, 2005). Second,
knowing when knowledge influences policy is an imperative rooted in
the co-evolutionary foundations of ecological economics. Since the
analyst is “a positioned actor in the struggle of ideas for survival” (Kallis
and Norgaard, 2010: 698), the analyst's political accountability de-
mands a transparent discourse over the workings of knowledge. Here,
research on the calculative practices of market economies has clarified
the performativity of ideas (Callon, 1998, 2007, 2010). Third, science-
policy interactions are playing fields for competing knowledges
(Lindblom, 1959; Owens et al., 2006; Wesselink and Hoppe, 2011). In
contested science-policy interactions, the actors' awareness – or lack of
it – of when knowledge performs its power is a key determinant of
policy outcomes.
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My aim in this article is to develop a theoretically grounded account
of the performative process of mutually competing knowledge claims in
science-policy interactions informed by ecological economics. I identify
analogical relationships between science-policy interactions on one
hand and the workings of distributed cognition in Shakespearean
theatre on the other. I illustrate the account by explaining the outcomes
of two exercises in science-policy interaction: a formal European
Commission 7th Framework Programme Advisory Group on
Environment and Climate, and an informal professors' group on Finnish
energy policy.

The analysis advises caution when arguing for the performativity of
knowledge in science-policy interactions. In addition to first order
performativity, in which knowledge has a direct influence on policy
outcomes, there is second order performativity, in which knowledge of
the performativity of knowledge influences policy outcomes. As a re-
sult, knowledge does wield power in environmental policy, albeit not
always in a monolithic way, but rather as a subtle influence on the
awareness of decision makers over the long term.

2. Analytical approach

The development of an account of the performativity of knowledge
in science-policy interaction proceeds in two stages. I first characterize
the overall setting in which science-policy interaction takes place by
drawing an analogy between the cognitive challenges faced by actors
involved in science-policy interaction and those faced by actors in-
volved in Shakespeare's theatre during Elizabethan times. I then de-
scribe the performative dynamics in science-policy interaction resulting
from variation in the degree of knowledge the actors hold of the setting
of science-policy interaction.

I use the account to provide a self-reflexive assessment of two expert
groups of which I was a member, one on European Union's environ-
mental research policy, the other on Finland's energy policy. The
mandate of the European Commission's 7th Framework Programme
Advisory Group for Environment (especially Climate) (2008–2012) was
to provide strategic advice to the Commission on scientific and tech-
nological priorities in environment and climate. In contrast, the pro-
fessors' group on Finnish energy policy (2013–2016) was an informal
team of Finnish professors aiming to launch a science-based discourse
about the future of Finnish energy policy (Halme et al., 2015; www.
energiapolitiikka.fi). The cases are presented not as empirical evidence
but rather as illustrations of how the theoretically grounded account of
the performativity of knowledge can provide insight on the co-evolu-
tionary role of environmental knowledge in science-policy interaction.

3. Results

3.1. The setting: science-policy interaction as Shakespearean theatre

Framing politics and policy processes in theatrical terms has a long
tradition. Without going into a deeper survey of the approaches, I will
point out a few key earlier works to position my approach. Murray
Edelman analyzed politics as drama and argued that the setting of the
stage is an intervention in how the politics plays out (Edelman, 1964).
Ingar Palmlund considered the dramatic aspects of risk evaluations
(Palmlund, 1992). In a study of the US National Academy of Sciences'
advisory work on health and diet, Stephen Hilgartner used the meta-
phor of theatrical performance to operationalize science advice, with
the aim of explaining how scientific advisory bodies achieve and defend
their social and political credibility (Hilgartner, 2000). Maarten Hajer
examined the role of setting and staging in policy deliberation during
the planning of a Dutch urban-agricultural region (Hajer, 2005).

Inspired by these works, I identify analogical counterparts between
science-policy interaction and theatre. In contrast to the earlier studies,
however, I do not focus on the theatrical elements of the politics or
policy processes alone, as Edelman (1964) and Hajer (2005) do, or on

the dramatic aspects of scientific risk assessments, as Palmlund (1992)
does. Like Hilgartner (2000), I too focus on the science-policy interface.
Unlike Hilgartner, my emphasis is on the socio-cognitive processes of
producing knowledge. Since I have the specific aim to explain how
mutually competing knowledge claims perform in science-policy in-
teraction, I draw on Evelyn Tribble's (2005) study of the processes of
distributed cognition in Shakespearean theatre.

The cognitive challenges that the actors involved in Shakespearean
theatre and in contemporary science-policy interaction must face are
strikingly similar. In the late 1500s, theatre companies would be per-
forming up to six different plays a week with infrequent repetition
(Tribble, 2005). They would put on a new play approximately every
two weeks. Theatre companies were small, which meant that a single
actor often played several parts in a single play. Given the demands on
human memory and on the mechanics of producing plays under such
conditions, Tribble (2005: 136) asks: “How did the actors do it?”

According to Tribble (2005), they did it by way of distributed
cognition, a concept borrowed from Edwin Hutchins (1995). In
Hutchins's view, culture is a cognitive process that takes place both
inside and outside human minds. Various tools, artifacts and practices
make up a cognitive structure that both constrains and enables re-
markable mental achievements (Tomasello, 1999). In Tribble's (2005:
142) analysis, “the playhouse, the plots, actors' roles, the plays' verbal
structures, and the apprentice system and the organizational practices
of the companies” form the elements of the cognitive structure that
makes the theatrical achievements possible.

Now compare the theatre actors' challenges to those faced by con-
temporary researchers, decision makers, lobbyists, and citizens, all ac-
tively debating several simultaneous policy controversies with un-
certain facts, disputed values, high stakes and a need for quick decisions
(Funtowicz and Ravetz, 1994). The complexity of the science-policy
interactions makes the cognitive burdens on individual participants
similar to those faced by multitasking theatre actors. Intensified calls
for evidence-based policy put pressure on researchers to sensitize
themselves to policy processes, on decision makers to understand sci-
ence, and on lobbyists and citizens' groups to engage in both. And all of
them face the wicked reality “that what comprises problem-solution for
one is problem-generation for another” (Rittel and Webber, 1973: 169).
How do they do it?

I investigate this by taking a closer look at the analogy between
science-policy interaction and Shakespearean theatre. Analogical rea-
soning is thought to play a key role in the cognitive processes by which
the human mind generates new meanings and understandings
(Fauconnier and Turner, 1998; Feldman, 2006; Lakoff and Johnson,
1980, 1999). In analogical reasoning, a source domain is mapped onto a
target domain to make inferences easily available in the source
(Gentner, 1983; Gentner et al., 2001). In this case, the source domain is
Shakespearean theatre and the target domain science-policy interaction
(Table 1).

The participants of science-policy interaction – such as researchers,
decision makers, lobbyists, and citizens – are like actors in a theatre
company. The participants take on different repertoires in science-
policy interaction, depending on the intensity of interaction between
knowledge producers and users (Michaels, 2009; Turnhout et al., 2016;

Table 1
Analogical counterparts in the cognitive structures of Shakespearean theatre
and science-policy interaction.

Shakespearean theatre Science-policy interaction

Actor Researcher, decision maker, lobbyist, citizen
Part Repertoire of interaction: supplying, bridging,

facilitating
Stage Institutional venue of science-policy interaction
Plot Policy evolution
Timing Timing of science-policy interaction in policy evolution
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Ward et al., 2009). These are like parts in a theatrical play. The in-
stitutional venue of science-policy interaction (Baumgartner and Jones,
2009) is like the theatre stage. The need for knowledge intervention in
policy depends on an understanding of how policy evolves – is it an
emerging policy or a mature one? The science-policy actors' knowledge
of how policy evolves is analogical to the theatre actors' knowledge of
the plot of a play. Finally, an effective science-policy intervention needs
to be correctly timed with respect to policy phases (Hukkinen, 2016),
just as the entry and exit of actors on stage needs to be timed in ac-
cordance with the plot (Table 1).

The purchase of the analogical projection comes from identifying
problems in science-policy interaction that are analogous to those that
distributed cognition manages to solve in Shakespearean theatre.
Table 2 juxtaposes the solutions that distributed cognition offers for
Shakespearean theatre (Tribble, 2005) with those that I propose they
can offer for science-policy interaction.

The first aspect of distributed cognition – many simultaneous parts
per actor – lays out the context that enables distributed cognition to
arise (Table 2). In Shakespearean theatre, maintaining a high turnover
of new plays with a limited number of actors shaped the conditions for
distributed cognition. In science-policy interaction, research on
knowledge brokering (i.e., making research and policymaking more
accessible to each other with knowledge sharing and transfer) both
describes and prescribes the emergence of novel types of profession at
the science-policy interface as the parts of scientist and decision maker
become blurred (Meyer, 2010; Michaels, 2009; Sheate and Partidário,
2010; Turnhout et al., 2013; Ward et al., 2009).

The second aspect of distributed cognition is stripped-down parts
(Table 2). The Shakespearean theatre created them with the discovery
that “…writing plays is to write memorable words” (Tribble, 2005:
152). This was achieved with the rhythmical structure of Shakespeare's
verse and by chunking the script into easily memorable entities
(Tribble, 2005). Analogously, researchers of knowledge brokering have
chunked science-policy interactions into clearly identifiable parts.
Several categorizations have been suggested (see, e.g., Michaels, 2009;
Pielke, 2007; Turnhout et al., 2013; Ward et al., 2009). Here I apply
Turnhout et al.'s (2013) concept of repertoires of knowledge brokering,
which highlights the intensity of science-policy interaction: supplying
(provision of knowledge from knowledge producers to users), bridging
(exchange and translation of knowledge between producers and users),
and facilitating (co-production of knowledge in collaboration between
producers and users). Repertoires are important for the cognitive pro-
cesses of science-policy interaction – not only have they been observed
empirically, but strengthening their institutional position is a common
policy recommendation in science-policy interaction (Meyer, 2010).
Furthermore, just as in theatre, the parts of knowledge brokering are
constituted by words, i.e., discourses that are specific to the science-
policy interface, such as “ecosystem services” (Turnhout et al., 2014).
Discursive devices are an important tool in the interplay between sci-
ence and policy (Hajer, 2005; Hilgartner, 2000; Wesselink et al., 2013).

An overall plot is the third aspect of distributed cognition (Table 2).
In Shakespearean theatre, plots were sheets of paper hung on the wall
that contained “scene-by-scene accounts of entrances and, sometimes,
exits; necessary properties; casting; and sound and music cues”

(Tribble, 2005: 144). Baumgartner and Jones (1991, 2009) present an
analogous description of the “plot” of policy evolution. Based on long-
term data on the evolution of the U.S. nuclear industry and other policy
fields, they show that policies undergo periods of extreme stability and
short bursts of rapid transition as a result of a feedback between policy
image (beliefs and values concerning a policy), and policy venues
(political institutions in which policy action takes place). Government
and industry leaders in the United States were able to consolidate the
nuclear power industry into a seemingly all-powerful sub-government
after World War II. In the 1980s, changes in regulation, congressional
oversight, government involvement, financial markets, and public
opinion interacted to rapidly destroy the tightly controlled policy net-
work. Just as a theatrical plot, the plot of policy evolution can serve as a
simplified map informing policy actors of transition potential, that is,
how a slight change in image or venue “can build on itself, amplifying
over time and leading eventually to important changes in policy out-
comes” (Baumgartner and Jones, 1991: 37).

Finally, the crucial issue of timing of the actors' movement on stage
was handled in Shakespearean theatre by the combination of the plot
and the physical lay-out of the stage. The essentials of the old playhouse
consisted only of the playing platform and the stage doors, one for
entry, one for exit. Together “the physical space of the theater and the
conventions of movement it supports enable the transition from the
two-dimensional plot and part to its three-dimensional embodiment
onstage” (Tribble, 2005: 155). Analogously, knowledge interventions in
the policy process require a simplified model of where and when to
intervene. I have developed such a model earlier by combining theories
of policy evolution and knowledge brokering (Hukkinen, 2016). The
conceptual model outlines a dynamic process of cyclic destruction and
emergence of knowledge brokering (Fig. 1).

Fig. 1 synthesizes the dynamics of distributed cognition in science-
policy interaction. Knowledge influences policy differently depending
on the evolutionary phase of policy. When policy is becoming con-
solidated, in other words, when the values and attitudes toward a
particular policy are converging and when the institutional venues in
which policies are shaped are few, interactions between policy makers
and knowledge producers are typically intensive and mutually facil-
itating (lower left corner in Fig. 1). In contrast, when policies tend to-
ward destruction and transition, that is, when values and attitudes di-
verge and the institutional policy venues are many, knowledge
producers interact with competing subgroups of decision makers by
supplying them with narrowly framed expert advice supporting mu-
tually competing policy initiatives (upper right corner in Fig. 1).

The juxtaposition of science-policy interaction with ancient theatre
dynamics in Fig. 1 reveals how the actors in science-policy interaction
benefit from a number of cognitive aids relating to the overall setting of
interaction (recall Table 2). They simplify the hybridized parts between
knowledge producers and users into just a few; they accept that a single
individual can have many parts at the same time; they see knowledge as
just one component in a larger narrative of policy evolution; and they
have the skill to put all of the above together to make a coherent sci-
ence-policy intervention at the right place and time to facilitate a
transition.

Or do they? After all, the synthesis presented in Fig. 1 only

Table 2
Distributed cognition in Shakespearean theatre and science-policy interaction.

Aspect of distributed cognition Shakespearean theatre (Tribble, 2005) Science-policy interaction

Many simultaneous parts per actor Individual actor acts in several plays running simultaneously,
with several parts in each play

Scientists and decision makers with blurred roles in several simultaneous
brokering activities (Ward et al., 2009)

Stripped-down parts Memorable chunks of verse for each role Repertoires of knowledge brokering (Turnhout et al., 2013)
Overall plot Sheet of paper with scene-by-scene account of movements,

properties, casting and sound
Simplified account of how policy evolves (Baumgartner and Jones, 2009)

Timing of movement on stage Plot plus physical lay-out of stage provide cues for entry and
exit of actors

Temporal dynamics of policy evolution determine science-policy
intervention (Hukkinen, 2016)
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characterizes the overall setting of science-policy interaction. It says
nothing about how aware the actors are of the setting. Second order
knowing of what we know is a key aspect of the human mind (Bateson,
1972). Clearly, a fuller account of the dynamics of science-policy in-
teraction needs to recognize the variation in the degree of knowledge
that the actors have of the setting of science-policy interaction. Such an
account will provide a clearer picture of the performativity of knowl-
edge in science-policy interaction by incorporating the science-policy
actors' awareness of the parts, plot, and timing involved in the inter-
action (Table 2). I turn to this next.

3.2. Performativity of competing knowledges in science-policy interaction

Since knowledge is put to work with written or spoken language,
theorizations of the performativity of language are helpful in probing
the significance of the self-awareness of science-policy actors. J.L.
Austin (1962: 6-7) defines performative sentences as utterances with
which an individual does not just say something but also performs an
action. For example, when I state something in my will, I am not de-
scribing what I am doing: I am doing it. Performative sentences are not
true or false, but rather “happy” or “unhappy”. A sentence is happy
when it performs. A sentence is unhappy when something goes wrong
and the act is at least to some extent a failure (Austin, 1962: 14).

Austin further divides unhappy sentences into “misfires” and
“abuses” based on the intentionality of the performative sentence: un-
intentionally uttered unhappy sentences are misfires whereas in-
tentionally uttered unhappy sentences are abuses (Austin, 1962: 18).
The notion of intentionality nicely links the success or failure of a
performative sentence (i.e., its happiness or unhappiness) with knowl-
edge of its performativity – unintentionality implying lack of such
knowledge. Thus, a person uttering a performative sentence either
knows how it works (I will call such a person “witting”) or does not
know how it works (“unwitting”). This yields a four-field of perfor-
mative sentences in the context of science-policy interaction (Table 3).

The knowledge interventions that actors at the science-policy in-
terface make in written or spoken sentences can be characterized with
the dichotomies happy—unhappy and witting—unwitting (Table 3).

Happy science-policy interventions fit well with the temporal dynamics
of policy evolution shown in Fig. 1, whereas unhappy interventions do
not. Witting science-policy interventions are ones where the actor
knows how to make an intervention that fits with the dynamics of
policy evolution, whereas unwitting interventions are ones where the
actor does not know this.

The result is four caricatures of performativity at the science-policy
interface. The happy and witting Enforcer makes a knowledgeable and
fitting science-policy intervention, which reinforces the existing evo-
lutionary phase of policy. The unwittingly happy Useful idiot makes an
uninformed yet fitting science-policy intervention, which unin-
tentionally reinforces the existing policy phase. The Useful idiot in-
troduces knowledge that other, more witting actors, can exploit to ad-
vance their policy goals. The unhappy but witting Stubborn truth-seeker
makes a knowledgeable but unfitting science-policy intervention, which
can be characterized as an informed effort to influence the timing and
direction of existing policy by acting as if the policy phase were dif-
ferent from what it actually is. Finally, the unhappy and unwitting Naïf
makes an uninformed and unfitting science-policy intervention.

Combining the Austinian happy—unhappy dichotomy (Table 3)
with knowledge of the temporal dynamics of science-policy interaction
(Fig. 1) enables a more nuanced understanding of knowledge perfor-
mativity than the oversimplified idea that knowledge is powerful if
used. Power can also be to point attention to or take attention away
from an issue, which is precisely what a witting actor knowledgeable of
the science-policy dynamics might do. For example, a naïve ecologist
ignorant of conservation policy dynamics may insist in supplying policy
makers with the principle that rare species are more valuable than
common species – only to be unpleasantly surprised when that same
principle, when successfully integrated into a consolidated conservation
offsets policy by a witting Enforcer, turns out to prevent conservation
by any other measure.

The conservation policy case points to a broader feature of knowl-
edge performativity. Although the typology in Table 3 hints at grand
personas operating at the science-policy interface, transitions in policy
dynamics are rather the result of a calculative agency “formatted,
framed and equipped with prostheses which help him in his calcula-
tions and which are, for the most part, produced by economics” (Callon,
1998: 51). In the conservation policy case, for example, the Enforcer's
policy influence is embedded in the persuasive calculative principle
that “rare species are more valuable than common species.” Such cal-
culative devices can be powerful. For example, different theoretical
frameworks to account for market dynamics, such as neoclassical eco-
nomics versus evolutionary economics, each tend to organize economic
life differently. More broadly, a science-policy actor's decision to apply
a calculative device, such as that prioritizing rare species over common
ones, frames the issue more as a market based than a political question
(Callon, 2010).

Above I use “knowledge” and “knowledgeable” in a broad sense
which comes close to Dreyfus et al.'s (1986) concept of expertise: skilled
performance that is based on so many prior concrete experiences that
conscious analytical reasoning is no longer necessary. Being knowl-
edgeable thus incorporates both the slow conscious and rapid un-
conscious processes of the mind (Kahneman, 2011). This means that the
witting performers in Table 3 need not consciously hold in their mind a
model of science-policy interaction, such as that shown in Fig. 1. On the
basis of their accumulated experiences they may simply have the ex-
pertise to recognize the pattern of policy evolution and to make an
effective intervention.

The novelty of the typology in Table 3 is that it provides a sys-
tematic view of different types of performativity in science-policy in-
teraction. The Enforcer represents first order performativity, where the
science-policy actor correctly reads the policy situation and assumes an
accommodating part in knowledge brokering by reinforcing the existing
policy. The Stubborn truth-seeker represents second order performa-
tivity (Bateson, 1972), where the actor again correctly reads the policy

Fig. 1. Science-policy interventions in the temporal dynamics of policy evolu-
tion. In policy consolidation, when values and attitudes converge on a policy
shaped in only a few institutional venues, interactions between policy makers
and knowledge producers are intensive and mutually facilitating (lower left
corner). In policy destruction, when values and attitudes diverge and the in-
stitutional policy venues are many, knowledge producers supply mutually
competing policy makers with divergent and narrowly framed expert advice
(upper right corner).
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situation but tries to influence it by acting as if the policy situation were
different. Finally, the Useful idiot and the Naïf provide an under-
standing of the types of unintended influence that ignorant actors can
have in the policy process. As is the case with all typologies, this one is
not all-encompassing. For example, it fails to capture scientific knowl-
edge that is incidentally performative and has an unspecified impact.

The typology helps in considering the ethics of science-policy in-
teraction, but not in a straightforward way. Unlike its everyday usage,
the term happy is used here without a moral connotation. It simply
refers to “doing things” – good or bad – “with words” (Austin, 1962).
Accordingly, Table 3 makes no ethical judgement of the desirability of
different outcomes. The Naïf, the Truth seeker, and the Useful idiot may
all be morally aligned with the dark side but still do work for the good,
and vice versa. However, the typology is essential for an informed
ethical consideration of the processes and outcomes of science-policy
interaction.

An improved understanding of the types of performativity that
knowledge takes on at the science-policy interface can be used both to
better understand the science-policy interface and to make specific
science-policy interventions for sustainability. To illustrate these uses, I
now turn to two empirical examples, the European Commission's 7th
Framework Programme Advisory Group on Environment and Climate
(AG), and the informal professors' group on Finnish energy policy (PG).

3.3. An illustration

The European AG and the Finnish PG provide examples of three of
the four possible types of performativity in Table 3. The following de-
scriptions explain the phase of environmental policy evolution that the
groups tried to influence, the procedures they applied in science-policy
interaction, the outcome of the interaction, and the type of performa-
tivity they represent.

The European AG's mandate was to provide strategic advice to the
European Commission on scientific and technological research prio-
rities within the environment and climate theme, including emerging
and unforeseen policy needs. The group was made of approximately 20
European research experts (Depledge et al., 2009). During its most
active years of operation in 2009 and 2010, the group met on average 6
times per year. The AG successfully bridged the knowledge of policy
makers and researchers (Hukkinen, 2016). This was a good match with
European Union's environmental policy, which at the time was being
consolidated. Evidence of the good fit between the knowledge inter-
vention and the phase of policy evolution is the fact that many of the
AG's recommendations found their way verbatim into the 7th Frame-
work Programme's next work programme (i.e., the call for research
proposals). Furthermore, funding under the Framework Programme
explicitly integrated knowledge production with policy implementation
(Georghiou et al., 2009; Hukkinen, 2016). In terms of the performa-
tivity of knowledge in environmental policy, the AG can be character-
ized as an Enforcer (Fig. 2).

However, during its tenure the AG ended up performing in other
ways as well. In February 2009, right after the global financial crisis,
the AG was debriefed by the Commission's officials and requested to
provide immediate advice on how the Union's research funding in 2010
could contribute to Europe's economic recovery. After a two-day

brainstorming session in Brussels, the AG could but conclude that re-
search calls to be announced within a year could contribute little to
economic recovery now (Depledge et al., 2009). Clearly, the bridging
role that proved so successful in consolidating sustainable development
policy was less successful in supplying urgent knowledge for a financial
management system under crisis. In unwittingly accepting the Com-
mission's invitation to provide such knowledge, the AG could only
perform as a Naïf (Fig. 2).

Let us turn to the Finnish PG. The PG's aim was to launch an evi-
dence-based public discourse about the future of Finnish energy policy
(Halme et al., 2015). The PG was made of 10 Finnish professors with
expertise in energy, economics, and environment, assisted by a free-
lance public relations consultant. During its most intensive years of
operation in 2014 and 2015, the group met on average 3 times per year.
It first intervened in public discourse on Finland's energy policy in the
spring of 2014, approximately one year prior to the Parliamentary
elections of 2015. The group was concerned that, in contrast to many
other countries, Finland was unable to reap the benefits of an ongoing
energy transformation toward decentralized energy systems. Indeed, in
2014 the nation was solidly locked in a centralized energy system that
relied on non-renewable sources for well over 60% of its primary en-
ergy (Ratinen and Lund, 2014, 2015). The PG intervened with a wave of
disruptive knowledge supplying measures: three publications (Halme
et al., 2014a, 2014b, 2015), a web site (www.energiapolitiikka.fi),
appearances in media and public debates, briefings with key politicians
and entrepreneurs, and a call campaign to the district offices of the four
largest political parties to inform them about the PG's work.

The outcome of the Finnish PG was ambivalent. On one hand, the
consolidation of Finland's centralized energy system continued

Table 3
Typology of the performativity of science-policy actors' knowledge.

Fit of science-policy intervention in policy evolution

Knowledge of fit of science-policy intervention
in policy evolution

Happy Unhappy
Witting Enforcer: reinforces existing policy phase Stubborn truth-seeker:

Informed effort to influence existing policy by acting as if policy
phase were different from what it is (“abuse”)

Unwitting Useful idiot: unintentionally reinforces
existing policy phase

Naïf: unintentional influence of existing policy phase (“misfire”)

Fig. 2. Science-policy interaction in EU research policy and Finnish energy
policy.
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regardless of the PG's knowledge supplying activities, for example when
the Parliament gave the green light to the country's sixth nuclear power
reactor in 2014. On the other hand, the PG was consulted during the
establishment of two key discussion forums for Finland's energy policy:
Parliamentarians' Energy Group, which included representatives from
all parliamentary parties; and Energy Renovation 2015 citizens' cam-
paign (Twitter #energiaremontti), which aimed to make energy policy
more supportive of decentralized systems. I classify the PG's perfor-
mativity as a Stubborn truth-seeker (Fig. 2): Both in its publications and
in its internal discussions the members repeatedly emphasized that the
aim of the PG was merely to stimulate a research-based public discourse
on the future of Finnish energy policy, not transform the policy over-
night. This classification, of course, is based on my impression that all
PG members knew well the consolidated state of Finland's energy policy
and therefore intervened with various knowledge supplying measures
as if the policy were under destructive transition. It is possible that an
outside observer might have concluded that some of the PG members
simply did not realize that their knowledge did not fit what was re-
quired, making them more like Naïfs than Stubborn truth-seekers.

Table 4 summarizes the performativity of knowledge by the Eur-
opean AG and the Finnish PG by placing the cases in the typology of
performativity presented in Table 3. In its main function – the provision
of strategic advice to the European Commission on research priorities –
the AG was an Enforcer. Its activities were happy in the sense that many
of its policy recommendations were adopted by the Commission. But it
was also witting in the sense that over its four-year tenure the AG could
not just observe but even magnify its influence on EU environmental
policy. But in financial crisis management the AG was a Naïf. It ad-
mitted itself that its effort to provide knowledge for financial crisis
management was an unhappy one. And it unwittingly accepted the
request by Commission officials for advice because of the known
linkage between environmental and financial policy – only to realize
that managing a financial crisis is not the same as planning en-
vironmentally sound financial policy.

The Finnish PG in turn was a Stubborn truth-seeker (Table 4). On
one hand its activities were unhappy, because they had little influence
on Finnish decisions to invest in centralized energy systems. On the
other hand, it was a witting actor. Beginning its activities in 2014, a
year ahead of the Parliamentary election, the PG could use the election
debates to bring energy policy on the national agenda. As senior
scholars in the energy field, the members of PG knew that their reports,
seminars, and media interventions were not going to shift the mo-
mentum of Finnish energy policy. The misplaced intervention was their
way of making knowledge matter, at least in the national debate over
energy policy.

But how to illustrate the Useful idiots, which the two cases did not
include? One can hypothesize that loose definitions of prominent policy
programs, such as “bio-economy” or “carbon-free energy,” might nur-
ture Useful idiots. Without a careful definition of “bio-economy,” for
example, the researcher developing biofuel from food waste can easily
be captured as a “supporter” by industries manufacturing biofuel from
any biomass, regardless of its origin. And a hapless anti-nuclear solar
panel researcher might have a similar fate in the publicity machinations
of the “carbon-free” nuclear industry.

4. Strengths and weaknesses of the typology

The weaknesses of the account of knowledge performativity are
theoretical and empirical. Theoretically the notion of second order
knowledge of the performativity of knowledge is grounded in research
in cognitive evolution and the emergence of social institutions. A key
evolutionary feature of human beings is the ability to understand that
other persons are intentional agents like the self (Tomasello, 1999).
This ability is the glue that holds together social institutions, which are
based on the reciprocity of a person knowing the social rules, knowing
that other persons know the rules, and knowing that other persons
know that the person knows the rules (Ostrom, 2005). As with any
social institutions, the distribution of knowledge opens up possibilities
for the actors in science-policy interplay to perform in an endless
number of ways, which introduces layers of uncertainty for the science-
policy outcomes. The Stubborn truth-seeker in Table 3 does not ne-
cessarily have the straightforward intention of pushing policy to an-
other phase, but rather more complex intentions that incorporate an
interpretation of the other actors' intentions, something which can only
be explained as “performing to be performing”. The specter of intrigues
found in Shakespearean plays looms large.

An analytical way to tackle these layers of uncertainty in the per-
formative dynamics of knowledge is the typology of incertitudes in-
troduced by Andy Stirling (Stirling, 2007). In contrast to risk, which
presupposes knowledge of outcomes and their probabilities, Stirling
identifies three layers of incertitude: uncertainty (insufficient knowl-
edge on probabilities), ambiguity (insufficient knowledge on possible
outcomes), and ignorance (insufficient knowledge of outcomes and
probabilities). The higher the degree of ignorance, the more quantita-
tive risk management methods become irrelevant. They ought to give
way to “a rich array of methods that reveal the intrinsically normative
and contestable basis for decisions, and the different ways in which our
knowledge is incomplete” (Stirling, 2007: 312). Such precautionary
approaches include transdisciplinary learning, resilience, monitoring,
and adaptive management.

The empirical weakness of the work is that I have merely illustrated
the theoretically grounded account with cases in which I have been
intimately involved. As cases, they do not pass as empirical evidence in
support of the account but are just illustrations of the kinds of perfor-
mativity that knowledge can assume in science-policy interaction.
Furthermore, my intimate involvement in the cases would have re-
quired careful ethnographic quality checks to pass as evidence of a
phenomenon, checks that I did not perform.

The benefit of an improved understanding of the performativity of
knowledge in science-policy interaction is that the typology refines
earlier work on the topic by positioning the power of knowledge in the
broader evolutionary phase of policy transitions. Seen in this light, the
conclusions of recent analyses of the performativity of knowledge in
global climate governance (Turnhout et al., 2016) and biodiversity
governance (Turnhout et al., 2014) would appear to be over-general-
izations. While it is true, as these analyses conclude, that in global
temperature and ecosystem services the interwoven logic of knowledge
and power determine each other and constitute a pervasive form of
power, it is an exaggeration to argue that such pervasiveness would be
“symptomatic of much of current environmental governance, which
takes the science-policy interface as its main site of intervention”

Table 4
The performativity of knowledge in EU research policy and Finnish energy policy.

Fit of science-policy intervention in policy evolution

Knowledge of fit of science-policy
intervention in policy evolution

Happy Unhappy
Witting Enforcer: AG bridges sustainable development

knowledge with EC work program calls
Stubborn truth-seeker: PG pretends consolidated energy policy is
under disruption by supplying knowledge on alternatives

Unwitting Useful idiot: — Naïf: AG fails to bridge sustainable development knowledge with
financial crisis management
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(Turnhout et al., 2014: 592). In light of the typology of performativity
of knowledge proposed here, global climate and biodiversity govern-
ance are special cases of the kind of science-policy interaction that takes
place in a well-consolidated policy subsystem characterized by broad
agreement over the policy image and the relevant knowledge base
(Fig. 1). It is the ideal playground for happy and witting Enforcers
(Table 3), which to an analyst may appear as a form of “pervasive
control.”

The typology of knowledge performativity qualifies over-general-
izations to the other extreme as well. It has been argued that the
asymmetrical relationship between knowledge and power (Lindblom,
1959) ultimately means that “those in power define what counts as
‘rationality’ and knowledge” (Flyvbjerg, 2001; Wesselink and Hoppe,
2011: 403). When push comes to shove, this is undoubtedly so. How-
ever, positioning the performativity of knowledge with respect to policy
evolution on one hand and the actors' knowledge of that evolution on
the other, reveals the circumstances under which knowledge and ra-
tionality have a chance to wield power over transitions. Occasionally
the power may be that of a straightforward Enforcer, but more often it
is the subtle influence of a Stubborn truth-seeker, who is skillful in
“establishing between researchers and managers continuous dialogic
processes that provide spaces in which managers are gently ‘nudged’ to
reflect upon their actions and the organizational processes to which
their actions relate” (Wickert and Schaefer, 2015: 109–110).

Knowledge of the various types of knowledge performativity also
improves our understanding of socio-ecological co-evolution. As Kallis
and Norgaard (2010: 697) point out, “policy and the generation of
knowledge are social processes too, endogenous to coevolutionary dy-
namics.” But as we have seen, the social processes of interaction be-
tween policy and knowledge are themselves multiply layered phe-
nomena, with complex interactions across the layers. The typology of
knowledge performativity clarifies the complex science-policy interac-
tions and suggests possible points of desired intervention in socio-eco-
logical co-evolution. In this sense the typology can help the transdis-
ciplinary actors at the science-policy interface pay attention to their
epistemological and ethical responsibilities. In wicked sustainability
issues, the challenge for the science-policy actors is not just to deal with
the problems as they and their stakeholders perceive them, but at the
same time explore the ways in which the other science-policy actors
and their stakeholders define the problems (Hukkinen and Huutoniemi,
2014).

5. Conclusions

I have developed a theoretically grounded account of the kinds of
performativity through which knowledge wields power in science-
policy interaction. The account combines the dynamics of distributed
cognition in science-policy interaction with the degree of knowledge
that the actors hold of such dynamics. The purchase of combining a
distributed cognition analysis previously applied in Shakespearean
theatre with an analysis of performativity is twofold. First, distributed
cognition explains how actors at the science-policy interface deal with
the cognitive burdens of simultaneous parts, plot and timing of science-
policy interaction. Second, combining the actors' degree of awareness of
how the aspects of distributed cognition influence the outcomes of
science-policy interaction yields a typology of knowledge performa-
tivity in the contested settings of environmental policy. The typology
distinguishes the patterns of knowledge performativity in science-
policy interaction that otherwise would appear as random events.

The typology of knowledge performativity suggests prescriptive
recommendations for science-policy interaction. Embracing a second
order perspective on knowledge, the typology implies that the con-
flicting functions of exploration and exploitation of knowledge can co-
exist. As the positions of the Enforcer and the Stubborn truth-seeker in
Table 3 indicate, witting exposition of knowledge in policy processes
enables both truthful exploration and useful exploitation. In other

words, actors at the science-policy interface are wise to recognize that
politics is about windows of opportunity which they should await to
open up (Kingdon, 1993). However, there is a co-evolutionary pattern
in the opening of windows of opportunity. Furthermore, some actors
are more knowledgeable of this pattern, and of the distribution of the
knowledge of this pattern among other actors. These layers of knowl-
edge make the science-policy interface anything but random. Knowl-
edge has distinct opportunities to perform in it.

At the same time, scientists should be aware of the inherent di-
lemma embedded in opportunities to exploit knowledge. On one hand,
increasing demands by research funders for socially relevant knowledge
is an incentive for researchers to be “wise to the needs of government”
(Tyler, 2017: 7). On the other hand, should the researchers' wisdom
extend to an awareness of where and when knowledge intervention in
policy can make a difference, their best option may occasionally be not
to intervene and thus seem non-committed to the funders' demands. Yet
without such awareness, we are likely to witness a proliferation of Naïfs
and, even worse, Useful idiots.

The typology of knowledge performativity contains a lesson for
deliberative democracies struggling to cope with socio-ecological
transitions. The science-policy interface should not be cultivated as a
performance where the Enforcers and Stubborn truth-seekers manip-
ulate the Useful idiots and Naïfs. It should rather be crafted into a stage
for self-reflexive dialogue and deliberation over the rationalities and
procedures of producing decisions on one hand, and knowledge on the
other. Such deliberation would reduce the likelihood of Useful idiots
and Naïfs in knowledge brokering, and thus improve the quality of both
decision making and decisions.
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