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Discursive deference in the governance of science and technology is
rebalancing from expert analysis toward participatory deliberation. Linear,
scientistic conceptions of innovation are giving ground to more plural,
socially situated understandings. Yet, growing recognition of social agency in
technology choice is countered by persistently deterministic notions of
technological progress. This article addresses this increasingly stark disjunc-
ture. Distinguishing between “appraisal” and “commitment” in technology
choice, it highlights contrasting implications of normative, instrumental, and
substantive imperatives in appraisal. Focusing on the role of power, it identi-
fies key commonalities transcending the analysis/participation dichotomy.
Each is equally susceptible to instrumental framing for variously weak and
strong forms of justification. To address the disjuncture, it is concluded that
greater appreciation is required—in both analytic and participatory
appraisal—to facilitating the opening up (rather than the closing down) of
governance commitments on science and technology.
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Participation, Technology, and Progress

Worldwide policy attention is refocusing on new frameworks and methods
for fostering engagement with stakeholders and the public in the gover-
nance of science and technology. Diverse manifestations are variously
presented as moves to more “inclusive” (W. Brown 2002), “discursive”
(Dryzek 1990), “deliberative” (Leib 2005), “pluralistic” (Bohmann 1996),
“reflexive” (VoB3, Bauknecht, and Kemp 2006), and ““participatory” (Pellizzoni
2001) approaches. Arising first in individual projects and programs (Chambers
1983) and extending to wider processes in environmental planning, regula-
tion (Owens 2000), and the governance of “technological risk” (Renn,
Webler, and Wiedemann 1995), the result is a proliferating variety of new
institutions, processes, and tools. From here, new political arenas look set
to open up as “upstream’ processes of knowledge production and innova-
tion acquire their own distinctive “participatory” discourses (Wilsdon and
Willis 2004). In each successive field, attention begins with radical entrepre-
neurship and moves on to successively more structured professionalization
and institutionalization.

These apparent moves toward enhanced social agency and accountability
reflect epistemic as much as cultural and political developments (Jasanoff
2005). Despite cross-disciplinary differences, understandings of society—
technology relationships arising in philosophy, economics, history, and
sociology paint a remarkably congruent picture (Williams and Edge 1996).
Early linear, deterministic notions of technological “progress” are giving
way to more complex, dynamic pictures of contingency (Mokyr 1992),
social shaping (Bijker 1995), coconstruction (Misa and Brey 2003), path
dependency (David 1985), momentum (Hughes 1983), lock-in (Arthur
1989), autonomy (Winner 1977), and entrapment (Walker 2000). In short, inno-
vation is a vector, rather than just a scalar quantity. It includes the crucial but
neglected normative property of direction. Accordingly, the form and orienta-
tion taken by science and technology are no longer seen as inevitable, uni-
tary, and awaiting discovery in Nature. Instead, they are increasingly
recognized to be open to individual creativity, collective ingenuity, eco-
nomic priorities, cultural values, institutional interests, stakeholder negotia-
tion, and the exercise of power (Stirling 2007b).

This raises something of an irony. Just when processes of corporate con-
centration, institutional harmonization, and economic globalization render
the governance of science and technology ever more obscure and inacces-
sible (Barry 2001; Feenberg 2002; Jasanoff, 2003), so we begin to appreci-
ate the inherent openness to the exercise of human agency and, potentially,
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to deliberate social choice. Of course, in areas such as energy, agriculture,
chemicals, pharmaceuticals, and transport, contemporary social choices are
typically deliberate only from the point of view of a narrow set of incumbent
interests. It is against this background that emergence of new discourses on
participation and the underdetermined nature of technological commit-
ments may be seen as moves toward empowering wider social agency in tech-
nology choice.

Meanwhile, however, more exclusive, linear, deterministic notions of tech-
nological progress still dominate policy debates (Broers 2005). Governments
repeatedly justify technological choices on the basis of “sound science”
(Blair 2003). Skepticism (even questioning) about specific technologies
are routinely labeled by defendants of the incumbent order as generally
antitechnology in sentiment (Taverne 2005; United Nations Development
Programme 2000; Council for Science and Technology 2000). The direction
of particular innovation pathways is typically justified simply by reference
to a general “pro innovation” position (G. Brown 2004). Technological
innovation is portrayed without qualification as self-evidently good (HM
Treasury 2004). The ways in which context, purpose, and power shape the
outcomes of technology choice are thereby downplayed and tacitly denied.
Transparency, accessibility, accountability, and agency are correspondingly
diminished.

The irony is thus intensified. As languages of participation proliferate,
so unitary deterministic notions of technological progress seem to entrench.
Indeed, the progressive concept of “upstream engagement” (Wilsdon and
Willis 2004) is itself curiously resonant with linear notions of innovation.
For all its value as a “boundary object” (Gieryn 1995) enabling effective
critique, the term “upstream” also displays the deterministic connotation of
a necessary direction of flow. If engagement processes are to escape instru-
mental use as “technologies of legitimation” (Harrison and Mort 1998),
then this unidirectional stream metaphor is revealingly unhelpful.

This article seeks to examine some of the conceptual and policy issues
raised by this irony. Distinguishing between “appraisal” and “commitment”
in social choice of technology, it explores a variety of different rationales
and imperatives in appraisal and examines neglected conditioning effects of
power. Affecting participation as much as analysis, incumbent interests typi-
cally act instrumentally to frame appraisal such as to “close down” the range
of possible technological commitments. This article argues that efforts both
to understand and to affect progressive change should shift attention away
from stylised analysis/participation contrasts and toward “opening up” ana-
Iytic and participatory appraisal alike.
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Appraisal and Commitment in the
Governance of Technology

The starting point for this analysis is a distinction between parallel, inter-
linked, and mutually coconstituting processes of commitment and appraisal
in technology governance. Here, “governance” is taken to encompass the
diverse totality of actors, discourses, structures, and processes implicated in
guiding and shaping technological configurations (Kooiman 1993). In these
terms, appraisal is about informing, and commitment is about forming tangi-
ble social choices in the governance of science and technology (Smith and
Stirling, 2007).

Taking technological commitments first, these represent “ontological”
(Feenberg 2002, 3), discursive, institutional, economic, and infrastructural
attachments to particular technological pathways (implying consequent delib-
erate or incidental neglect of others). Although often diffuse and distributed—
and sometimes more emergent than deliberate—such commitments are
nonetheless highly concrete. They encompass a range of structures and
processes for allocating resources (such as policy attention, research funding,
venture capital, training investments, regulatory standards, fiscal support,
contractual risks, and legal liabilities). Divergent patterns in such alloca-
tions may yield radically different outcomes for contending technologies.
As such, commitments need not necessarily take the form of explicit, discrete,
or even deliberate decisions (Wynne 2001).

For instance, in recent U.K. policy on nuclear power, activities broadly
constituting social commitment include statements of “necessity” by senior
officials (King 2005), announcements of government objectives (Blair 2005),
drawing up of international agreements (Blair 2006), enactment of laws
(Nuclear Industry Association 2006), establishing organizations (Beckett 2002),
issuing licenses and setting standards (Health and Safety Executive 2006),
developing new research programs (Engineering and Physical Science Research
Council 2006), introducing educational curricula (Office of Nuclear Energy
2006), and establishing training and procurement exercises. Technological
commitments are also constituted in a host of initiatives, contracts, relation-
ships, and agreements that are equally tangible, yet less visibly acknowledged
in the public domain.

The social appraisal of technology, on the other hand, concerns the ways
in which knowledges, understandings, and evaluations are constructed and
rendered salient to inform these commitments. Here we find epistemic
processes of learning and communication (Webler, Kastenholz, and Renn
1995; Wynne 1995), rather than substantive ontologies of intervention and
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deliberate choice (Leach, Scoones, and Wynne 2005). Appraisal does not
just imply formalized assessment routines, but also includes wider sociopo-
litical discourse in what is elsewhere termed the “agora” (Nowotny, Scott,
and Gibbons 2001). For instance, activities that might be seen broadly to
constitute social appraisal in U.K. energy policy include parliamentary
inquiries (Environmental Audit Committee 2005), government reviews
(Strategy Unit of the Prime Minister [SU] 2002), advisory body reports
(Sustainable Development Commission 2006), and academic and commercial
(de W. Waller et al. 2006) assessments. The wider discursive aspects of
appraisal include media interventions (BBC 2006), nongovernmental
organization initiatives (Nuclear Spin 2006), and wider cultural activities
(BBC 1985).

The practices, networks, institutions, and discourses that sustain and medi-
ate appraisal shape the ways in which the social actors understand, represent,
and interpret the available alternatives for commitment. Whether spontaneous
or structured, it is through processes of social appraisal that actors engaged
in technology choice learn of the salient differences between their own values
and interests and those of others. Indeed, where potentialities are ambigu-
ous and uncertain, social appraisal is a means by which actors come to appre-
ciate even their own private values and interests (Wynne 1992).

Of course, social appraisal is also reflexively coconstituted—and its out-
comes conditioned—by preexisting and encompassing commitments (Wynne
2002; Stirling 2006b). This is also exemplified in U.K. energy policy. Here,
formal government appraisal exercises (normally occurring with decadal
frequency) have followed three in a row for a four-year period. An initial
two-year study by the Prime Minister’s Strategy Unit (SU 2002) clashed
with pronuclear positions of senior figures, including the prime minister
(Adams 2002), by favoring renewables and energy efficiency. Revisited by
an immediately subsequent Energy White Paper, nuclear energy was again
confirmed as “unattractive” (Department of Trade and Industry [DTI]
2003). A third and more cursory Energy Review (DTI 2006) finally reversed
this negative picture, but in a fashion determined as “flawed” by subsequent
judicial review (Woodward 2007). Yet, the prime minister responded that
the legal requirement to reconsult “won’t affect the policy at all” (BBC
2007). It is in such ways that social appraisal is conditioned by the com-
mitments it supposedly informs.

This coconstitutive, iterative, and reflexive interweaving of social appraisal
and commitment raises important challenges to transparency and account-
ability (Munro and Mouritsen 1996). These are discussed in a burgeoning
literature (Power 1999; Strathern 2000). For the present purposes, however,
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the value of a simplistic heuristic distinction remains in that it usefully high-
lights the necessary role of intentionality in governance (Lash 2001). The
appraisal/commitment distinction provides a basis for engaging with issues
of “authenticity” and accountability, without negating important questions
about appropriate modalities for “transparency” (N. Brown and Michael
2002) and audit (Neyland and Woolgar 2002). The central point is simply
that governance discourses about transparency and accountability are nec-
essarily predicated on assumptions of intentionality. It is in these terms that
appraisal and commitment are (logically and heuristically) asymmetric and
sequential (Stirling 2006b). If technological commitments embody even
elements of deliberate choice, this necessarily involves (implicit or explicit)
appraisal. Conversely, the fact of such appraisal need not necessarily result
in the requisite resource alignments implied by “deliberate choice” (Smith,
Stirling, and Berkhout 2005). Appraisal is thus a necessary precondition for
intentional commitments, yet only circumstantially so informed in return.
This asymmetry between appraisal and commitment raises questions for
current participatory discourses. In short, what is the purpose of structured
exercises in participation? Are they about informing, or actually forming,
the commitments themselves?

Analysis and Participation in Social Appraisal

On the face of it, the more modest of these two aspirations lies in appraisal.
Here, according to participation proponents, we are faced with an appar-
ently stark dichotomy. On one hand, there are established, narrow, rigid,
quantitative, opaque, exclusive, expert-based, analytic procedures tending
to privilege economic considerations and incumbent interests (Collingridge
1980; Schwartz and Thompson 1990; Flyvbjerg 1998). Broadly, these include
approaches like risk/cost—benefit analysis, technology/life cycle assessment,
Delphi methods, and expert advice. On the other hand are seen new, relatively
unconstrained, qualitative, sensitive, inclusive, transparent, deliberative,
democratically legitimate, “participatory” processes promising greater empha-
sis on otherwise marginal issues and interests such as environment, health,
and fairness (Fischer 1990; Irwin 1995; Sclove 1995). In this way, in fields
such as agriculture, energy, transport, and communications (Renn, Webler,
and Wiedemann 1995; Joss and Durant 1995), citizen engagement is defended
by contrast with (if not a substitute for) conventional expert analysis.

In many instances, this remains a substantive dichotomy. Whether as cause
or effect, participatory practices do often embody increased acknowledgement
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of, aspirations to, and sometimes even achievements for wider and more
deliberate social agency in technology appraisal. Many see this as welcome,
overdue, and insufficient. Yet, there also exist countervailing (expedient and
rhetorical) factors in emerging discourses on participation (Harrison and
Mort 1998; Levidow 1999; Owens and Cowell 2002; Pellizzoni 2003).
Irwin (2001), for instance, discusses ways in which structured “public
engagement” in biotechnology can actually be conceived and implemented
more as public education than empowerment. Likewise, Wakeford (2001)
argues that engagement initiatives on radioactive waste management
presented as “bottom up participatory process” are better understood as
constrained “top-down” exercises in legitimation.

The apparently stark dichotomy thus becomes more complex and nuanced,
with the substance residing more in detailed context and implementation
than in stylized notions of expert analysis versus participatory deliberation.
If the devil thus lies in the detail, the question arises whether the analysis/
participation polarity itself is overdrawn. Are there commonalities, synergies,
or tensions transcending the apparently simple dichotomy? Are there con-
ditions under which specific expert-analytic processes might potentially be
more conducive to enhanced social agency or (conversely) particular par-
ticipatory procedures less so? To address this, we must first consider more
general queries about the rationales and motivations for interest in partici-
pation by different social actors. Yet, answers to such questions in policy
debates are usually given in similarly dichotomous terms. Antagonists take
up polarized positions, with others constructing intermediate or synthetic
perspectives, equally framed according to analysis/participation dichotomies
(Rauschmeyer and Wittmer 2006). There seems curiously little critical
attention to the validity and utility of the dichotomy itself. This is the
subject of the next section.

Empowerment, Trust, and Quality

One crucial, common feature of participation and analysis lies in the
importance of intentionality. Here, attention focuses on the rationales and
motivations underlying appraisal and involves three quite starkly distin-
guishable types of imperative: “normative,” “instrumental,” and “substantive”
(Fiorino 1989). In short, normative imperatives yield appropriately designed
appraisal simply as the right thing to do, without reference to the ends in
question. Under substantive imperatives, appropriately designed appraisal

aims at achieving generally better ends. Under instrumental imperatives,
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appraisal design aims to secure particular ends, favored for (often tacit)
proximate reasons independently of more widely deliberated social values.
Applying equally to participation and analysis, each of these imperatives
will be taken in turn.

Normative imperatives take a variety of forms, all focusing on the
process of appraisal (Pellizzoni 2003). In expert analysis, a range of idealized
Mertonian or Popperian norms are invoked to characterize ostensibly
“value free” (Morris 2000) and “sound science” (Blair 2003). In participatory
deliberation, normative imperatives variously highlight Habermas’s notions
of “ideal speech” (1968), “legitimacy” (1975), and “communicative ratio-
nality” (1984); Rawls’s “public reason” (1993, 1997); or qualities of “social
learning” (Wynne 1992), “authenticity” (Dryzek 2002, 1), and “reflexivity”
(Wynne 2002; Stirling 2006b). These in turn yield evaluative criteria variously
invoking the scope, resourcing, openness, representativeness, accessibility,
facilitation, transparency, or accountability of engagement (Renn, Webler,
and Wiedemann 1995; Petts 2001; Horlick-Jones et al. 2004). Involving all
“interested and affected parties” (National Research Council 1996), normative
democratic imperatives thus hinge on capacities for social empowerment
(especially for otherwise excluded groups). In short, under normative demo-
cratic perspectives, a well-conducted (i.e., criteria-compliant) participatory
process is a self-evidently good thing.

However, such widening of social agency beyond immediately proximate
political actors can be problematic for incumbent interests. As a conse-
quence, examples abound of participatory exercises being ignored by their
sponsors (Pimbert and Wakeford 2002). Tony Blair illustrates the underlying
attitude in the above-cited assertion that repetition of a consultation process
will not affect policy. Accordingly, practitioners and researchers alike fre-
quently find themselves reflecting on the persistent failure of participatory
appraisals to “impact” tangibly on policy making (Renn, Webler, and
Wiedemann 1995).

This syndrome reflects the second group of imperatives in appraisal: the
instrumental. Rather than process-based norms, these focus on outcomes
(Pellizzoni 2001). Again, they apply equally to participation and expert
analysis. Either way, appraisal is regarded in terms of efficacy in realizing
particular favored ends. The grounds for favoring such ends are simply
assumed, without social deliberation or any reference to qualities such as
Habermasian legitimacy or Rawlsian public reason. Efforts thus concentrate
on the interests of specific constituencies, institutions, or technological
systems, irrespective of wider normative values. Although instrumental
imperatives may as readily be pursued by marginalized groups as incumbent
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interests, it is by definition the latter that exercise the predominant influence
on technology choice.

Manifestations of instrumental imperatives are as contrasting as the nor-
mative frames to which they (usually implicitly) relate. Particularly prominent
in participatory discourse (especially in funding proposals!) are concepts of
trust. Although conventionally treated as a self-evidently positive quality
(Margolis 1996; Misztal 1996; Seligman 1997; O’Neill 2002), the normative
implications of trust actually depend on the specific orientations. Where the
focus lies on a trusting participant (e.g., the public), rather than a trustworthy
object (i.e., the specific technology or institution in question), then the instru-
mentalities become clear. Inherently instrumental concerns about “reputa-
tion management” in public and private organizations (Griffin 2002), for
instance, frequently highlight the importance in securing trust through
declared commitments to participation (Holt, Mulroy, & Germann Public
Affairs 2003). Yet, such claims may be made, even where participatory rec-
ommendations are effectively ignored. This is often so, even in the para-
digmatic case of Denmark (Zurita 2006), arguably the most successful site
for institutionalized participation (Vig and Paschen 2000). Preoccupations
with public trust can thus be a useful indicator of otherwise tacit instrumental
perspectives.

Further indications of instrumentality can lie behind ostensibly objective
evaluations of participatory process. Under a normative democratic perspec-
tive, nonadoption of recommendations from criteria-compliant participation
represents failure on the part of sponsoring institutions. Where evaluation
criteria frame “unusable” outcomes as a failure of participation itself (Rowe
and Frewer 2000), then corresponding instrumental imperatives are revealed.
For example, the U.K. government’s elaborate “GM Nation” initiative
(Department for Environment, Food and Rural Affairs [DEFRA] 2003)
actually exercised little impact on policy (Baldwin, Webster, and Elliott
2004). In justifying their caution (DEFRA 2004), the government itself
cited a critical officially contracted evaluation in which negative conclu-
sions were partly based on application of this kind of policy impact crite-
rion. Ironically, much of the grounds for concern in the evaluation were
actually attributed to insufficient provision of finance, time, and expertise—
responsibilities of the government as sponsors (Horlick-Jones et al. 2004).

A further instance of a different kind of instrumental imperative in partici-
patory appraisal lies in certain interpretations of the concept of “social
intelligence.” Properly intended to evoke general processes of social learning
(Grove-White et al. 1997; Grove-White, Macnaghten, and Wynne 2000), this
imperative can also carry more conventional connotations of intelligence—as
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a means to facilitate more effective political management of dissent. Many
approaches to participation may in principle serve this function, but the ten-
dency is most pronounced in methods (such as focus groups) where the
agency in design, conduct, analysis, and representation of deliberation lies most
exclusively with commissioned experts and (potentially) their sponsors.

The third and final general imperative in social appraisal is the substantive.
Again, this applies equally to analytic and participatory approaches. Like
instrumental imperatives, it concerns outcomes rather than explicitly norma-
tive preoccupations with process. The distinguishing feature of a substan-
tive perspective, however, is that the outcomes in question are not defined
instrumentally, in terms of particular values or interests (whose normative
justifications remain implicit or concealed). Instead, the focus is on explicit,
socially deliberated, publicly reasoned evaluative criteria for the outcomes
themselves. In other words, rather than aiming instrumentally to yield specific
forms of acceptance, trust, or intelligence, the focus lies on general qualities
such as “environmental quality” (Coenen, Huitema, and O’ Toole 1998), public
health (European Environment Agency 2001), or broader human well-being
(O’Brien 2000).

One particular instance of this substantive perspective on appraisal is
found in high-profile debates about the “precautionary principle” (O’Riordan
and Jordan 2000). Lying at the heart of globalizing discourses on risk, trade,
and technology, precaution is conventionally interpreted by bodies such as
the European Commission as a decision rule, of relevance only in risk man-
agement (forming social commitments) rather than risk assessment (a form
of social appraisal; Commission of the European Communities 2000).
However, a recently emerging literature unpicks many substantive implica-
tions of precaution for appraisal itself—concerning the array of options that
are considered, the breadth and depth of issues that are examined, the range
of uncertainties that are explored, and the diversity of methods and disci-
plines applied (Stirling 1998b). By broadening out appraisal in these ways,
it is argued that greater confidence can be gained that resulting outcomes
will fulfill substantive criteria concerning general human well-being or the
environment (European Science and Technology Observatory 1999).

These substantive understandings of precaution-as-process in appraisal
also highlight the value of participation (Stirling 2003). Such substantive
arguments for pluralistic appraisal go back a long way. Schwartz and
Thompson (1990) give an example of a new consumer chemical product,
where (unsought and unwelcome) critical engagement by environmentalist
stakeholders in Germany led to what even manufacturers eventually acknowl-
edged not only as environmental and health but also technical and economic
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improvements. Similar substantive arguments are advanced by the European
Environment Agency, for whom

The point is not that lay people are necessarily more knowledgeable or envi-
ronmentally committed [than specialists]. Rather the benefit of attending to
lay knowledge rests in its complementary character, its sometimes firmer
grounding in real world operational conditions . . . and the associated inde-
pendence from the narrow professional perspectives that can be a downside
of specialist expertise. Often too, lay knowledge of a technology or risk may
be based on different assumptions about what is salient, or what degree of
control is reasonable to expect or require, whereas technical specialists may
simply respond to granted authority without further reflection. (European
Environment Agency 2001, 177)

Even more strongly, for Nowotny “more involvement on the part of society
means not a better social solution, or a better adapted solution, or one that
brings social tranquility to a community, but a better technical solution” (2006,
para. 24).

This kind of substantive focus on appraisal outcomes may raise eyebrows
in some social constructivist circles. It can appear decisionistic, essentializing
quality criteria and obscuring underlying social contingencies (Wynne 1997;
Pellizzoni 2003). It is therefore notable that constructivist perspectives also
give rise to their own quite distinct but equally substantive imperatives. These
hinge on concepts of “social robustness,” as a substantive property of con-
tending technology commitments (Grove-White, Macnaghten, and Wynne
2000). Although variously characterizable in epistemic (Goldman 2001),
ontological (Leach, Scoones, and Wynne 2005), or hermeneutic (Wynne
1996) terms, social robustness is a substantive matter of the degree to which
technological commitments are congruent with, or authentically embody,
societally deliberated, publicly reasoned values, knowledges, and meanings.
In this sense, processes of social learning in appraisal may be distinguished
from instrumental notions of social intelligence in that they are oriented
toward informing the substance of the social commitments themselves, rather
than conditioning the modalities for their implementation or presentation.
In other words, under a substantive approach to participation, citizens are
engaged as subjects rather than as objects of discourse.

To conclude this part of the discussion, it is important to recognize that
this threefold partitioning of rationales and imperatives bearing on different
approaches to appraisal are intended neither to represent idealized schema
of world views—as in the fourfold categories of cultural theory (Schwartz
and Thompson 1990)—nor an empirical taxonomy of “policy cultures”
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(Elzinga and Jamison 1995). In any given context, normative, instrumental,
and substantive rationales may be invoked for contrasting reasons under
diverse perspectives. Any given cultural perspective is likely, over time, to
entertain all three as imperatives. The U.K. Treasury (HM Treasury 2004)
and Department of Environment (DEFRA 2004), for instance, variously
acknowledge both normative democratic and substantive rationales for
more inclusive upstream engagement, while privately prioritizing more instru-
mental imperatives. Alternatively, an instrumental perspective can equally
be adopted toward the ends favored under radical egalitarian or environmen-
talist agendas as under incumbent business or government interests.

Any given instance of participatory appraisal, then, may simultaneously
be justified in any or all three of these fashions. Indeed, it is arguably precisely
this interpretive flexibility (Bijker 1995) that underlies the current prolifer-
ation of participatory discourse in high-level policy circles (Stirling, forth-
coming). Grove-White (2006) examines these complex dynamics in the case
of the recent high-profile U.K. government “GM Dialogue.” The steering board
convened to oversee that the “GM Nation” public engagement program artic-
ulated all three perspectives (DEFRA 2003). Likewise, the parallel “GM
Science Review” also embodied an unprecedented integration of substantively
justified scientific deliberation on uncertainties and normatively justified
engagements with diverse societal perspectives and instrumental impera-
tives to yield operational policy outcomes (GM Science Review Panel
[SRP] 2003). The point, then, is not to draw one-to-one empirical or concep-
tual correspondences but to recognize the significantly different power
dynamics associated with each imperative. These crosscut more simplistic
distinctions between analytic and participatory appraisal and hold important
methodological implications.

Framing, Justification, and Power

Having identified crosscutting attributes of appraisal (applying equally
to analytic and participatory approaches), it becomes relevant to consider
the role of political, institutional, and economic power. While theoretical
literatures do critically engage at a general level with questions of power
(Pellizzoni 2001), these tend to be neglected in more specific literatures on
appraisal. It is relatively well understood that expert-analytic approaches
are susceptible to influence by powerful incumbent sociopolitical actors
(Collingridge 1980; Schwartz and Thompson 1990; Renn, Webler, and
Wiedemann 1995). Yet, the mere adoption of approaches commonly referred
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to as participatory often seems sufficient in itself to encourage impressions
that issues of power are automatically addressed. Is this really so?

An explicit focus on power can sometimes be seen to imply a simplistic,
partisan, or conspiracy-hunting position. It is therefore wise first to clarify
what is—and is not—meant here by power. Colloquially, power is about
the exercise by one group of social actors of influence, control, authority,
command, or dominion over others. When subject to scholarly scrutiny,
however, power becomes a more diffuse, slippery, and multifaceted social
phenomenon (Lukes 1974). It has an ambiguous relationship with intention-
ality (Foucault 1980), discourse (Hajer 1997), and political and economic
interests (Giddens 1979). As a capacity to influence action, power may be
exerted from contending directions through disparate media to divergent
normative ends (Giddens 1986). Operating in different ways in various
distinct fields (Bourdieu 1996), gradients of power may display contrasting
orientations at varying scales at different times and in diverse contexts. It is
therefore not necessarily the case that exercise of power in any particular
appraisal exercise will be explicit or deliberate, nor that the particular power
structures immediately concerned will automatically be those that are extant
in wider governance.

Likewise, given the complex dynamics of social appraisal, it cannot be
guaranteed that any given instance in the exercise of power will necessarily
serve to achieve the intended ends (Foucault 1980). Accordingly, in the
absence of detailed analysis or intimate experience of the case in question
(usually reinforced with hindsight), the substantive consequences may
often be indeterminate (Wynne 1992). This indeterminacy is compounded
by intrinsic normative ambiguities in the analysis of power (Foucault 1980).
In other words, whether the exercise of power is judged to be good or bad
depends on the context and the point of view. Indeed, sometimes localized
power relations bearing on a particular appraisal exercise may have the
effect of countering larger scale power gradients. The present attention to
the role of power in appraisal should not therefore necessarily be seen to be
critical or indeed to hold any particular political connotations. It is simply
an acknowledgement of an important but sometimes neglected feature of
social context.

With the background and implications thus qualified, it follows from the
preceding analysis of normative, instrumental, and substantive approaches
to participation that each will tend to display different power dynamics.
Normative democratic imperatives aim to ameliorate the effects of wider
power inequalities. Instrumental imperatives tend to support ends conditioned
by proximate power structures. Substantive imperatives are ostensibly blind
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to power, focusing instead on apparently transcendent qualities such as
precaution or robustness. The evaluative implications of these tendencies
will vary, depending on context and perspective. Of more general interest
are the questions raised about the specific modalities for the influence of
power on social appraisal.

The most well-established context for discussion of power in appraisal
concerns the way in which outputs of ostensibly definitive expert analysis
are highly susceptible to various kinds of “framing” (Goffman 1974; Wynne
1987; Jasanoff 1990). Choosing policy questions, bounding institutional
remits, prioritizing research, including disciplines, accrediting expertise, recrui-
ting committees, setting agendas, structuring inquiry, forming hypotheses,
choosing between methodologies, defining metrics, characterizing decision
options, prioritizing criteria, interpreting uncertainties, setting baselines,
exploring sensitivities, conducting peer review, and constituting proof all
provide ample latitude for contingency or agency. These factors are generally
considered external to analysis and are excluded from explicit reflection.
Many are essentially subjective in nature and are thus eminently contestable.
Yet, they often exert a determining influence on appraisal results, the full
scope of which typically remains concealed or underacknowledged.

What is less well recognized is that the design, implementation, and
interpretation of participatory appraisal also display similar latitude for
contingency and agency (Scoones and Thompson 2001; Wakeford 2001).
Forming relationships with sponsors, constituting oversight, structuring
process design, choosing focus, partitioning perspectives, engaging stake-
holders, recruiting participants, phrasing questions, bounding remits, charac-
terizing alternatives, providing information, selecting the medium of discourse,
conducting facilitation, reading the demeanor of practitioners, considering
the personalities of protagonists, understanding the dynamics of delibera-
tion, managing dissensus, documenting findings, and articulating with pol-
icy all provide ample scope for contingent variability, inadvertent bias, or
the exercise of deliberate conditioning influence. There seems little reason,
a priori, to distinguish technical analysis and participatory deliberation in
terms of their general sensitivity to framing.

Framing thus raises important queries both for analytic and participatory
appraisal—under normative, substantive, and instrumental perspectives
alike. It reveals the enormous latitude for inadvertent, tacit (or deliberate,
covert) influence of power. This challenges normative aspirations (and claims)
to ideal speech, public reason, and empowering process just as much as to
Mertonian norms of value-free analysis or sound science. Indeed, to the extent
that normative aims in participation are assumed of themselves to militate
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against power, then the challenge to associated aims (and claims) is even
more acute. In an unusually explicit discussion of the role of power in condi-
tioning analytic approaches to social appraisal, David Collingridge (1980,
1982, 1983) built on Habermas’s insight by highlighting processes of “deci-
sion justification.” His account bears expansion to include the role of framing
in participatory approaches to appraisal.

Collingridge’s undifferentiated notion of justification subsumes two
important instrumental imperatives that are quite distinct from those already
discussed. First, in what might be called “weak justification,” incumbent
interests are relaxed about the particularities, but insistent that some deci-
sion be made. Prominent here are the dynamics of “blame management”
(Horlick-Jones 1996; Hood 2002), where the pressure is to avoid or deflect
administrative or political exposure to any blame that may arise in the
future if any particular decision were to go awry. To this end, appeals to rei-
fied authorities of legitimacy, inclusivity, or representativeness in appraisal
may serve essentially the same function as more technocratic invocations of
independent expertise or value-free analysis. Indeed, to the extent that the
credibility of analytic approaches to social appraisal is in decline, there are
increasing instrumental incentives to substitute participatory for analytic
means to this weak justification (Levidow 1999).

A second aspect may be referred to as “strong justification.” Here, there
is an instrumental imperative not just in relation to decisions in general, but
to justify a particular decision outcome (such as a specific technological
commitment). Such an outcome may be favored by incumbent interests for
narrow institutional, parochial, cultural, or partisan political reasons that
are not expedient openly to declare. Under these circumstances, deliberate
conditioning of the framing of appraisal provides a promising means to
secure the desired outcomes. Such is the manifest latitude for conditioning
appraisal that there need often be no compromise on (let alone violation of)
disciplinary rigor, methodological conventions, or individual integrity. The
point is not that power will always exert this kind of influence, but that this
typically cannot be excluded.

It follows from this that imperatives to strong justification need not neces-
sarily be explicit and deliberate, even on the part of incumbent interests.
Both analytic and participatory appraisal subsists in a broader policy con-
text in which incumbent interests, by definition, enjoy privileged economic,
cultural, and institutional positions. Such interests are often directly engaged
in individual projects through the formal structures of financing, sponsor-
ship, clientship, patronage, or stakeholder oversight as well as in associated
general processes of research governance, disciplinary funding, peer review,
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and professional advancement. Even without postulating direct and delib-
erate efforts at manipulation or “capture” (Sabatier 1975), it is typically diffi-
cult to exclude the possibility that design, conduct, or interpretation of
participatory appraisal are subject to implicit, but potentially powerful,
conditioning pressures.

This kind of pressure may often simply operate through unconscious
anticipation of possible actions by powerful actors. This is so even if such
actions are never actually perpetrated or even contemplated. On those occa-
sions where the dynamics of tacit appraisal processes are later subject to
detailed scrutiny, a host of mechanisms emerge under which protagonists
effectively second guess imperatives for strong justification. This was the
case, for instance, in the late 1980s with management of bovine spongiform
encephalopathy in the U.K. food chain. The scientific appraisal process
repeatedly anticipated the appropriate way to constitute and present emerging
scientific questions and findings such as to minimize the expense, inconve-
nience, embarrassment, and blame falling on government and industry (Van
Zwanenberg and Millstone 2004).

In the case of participatory procedures, there exist many examples of
unconscious pressures for weak and strong justification acting on the fram-
ing of participatory appraisal by ostensibly independent designers or facil-
itators. The first U.K. national consensus conference on genetically modified
(GM) foods (Biotechnology and Biological Sciences Research Council
1994), for example, was criticized for failing to engage critical stakehold-
ers in design and implementation and effectively excluding consideration of
alternatives to GM foods (Weldon and Wynne 2001). In a later national
U.K. consensus conference on radioactive waste management (U.K. Centre
for Economy, Environment and Development 1999), Wallace (2001) iden-
tifies justificatory pressures in the definition and bounding of focal ques-
tions, the conduct of facilitation, and the provision of information materials.
In the most recent GM Nation exercise already discussed, Mayer (2004)
endorses concerns expressed in the official evaluation (Horlick-Jones et al.
2004) about limiting available time, resources, and funding as well as cri-
tiquing the use of a government agency as contractor. Reviewing the 2001
Prajateerpu exercise in Andhra Pradesh, Scoones and Thompson (2001)
highlight a range of framing issues such as representativeness, facilitation,
and the provision of information. It seems clear that the apparent norma-
tive democratic credentials of participatory appraisal do not themselves
confer immunity to instrumental pressures for the justification of powerful
interests.
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“Opening Up” and *“Closing Down”

The preceding discussion has explored the role of power in applying
pressures for strong and weak justification in social appraisal. It has shown
how this relates to normative, substantive, and instrumental imperatives in
appraisal. It is on this basis that we may now return to the discussion with
which this essay began. Aided by undifferentiated linear discourses of
progress, processes for forming commitments to particular scientific and
technological trajectories remain obscure and inaccessible. How then may
we come to understand and realize the associated (often hidden) indetermi-
nacy, open-endedness, and potential for human agency in social choice?
What conclusions might we draw for the practice or evaluation of partici-
patory and analytic appraisal? What are the implications for the formation
of material technological commitments?

By approaching the issue in this way, it quickly becomes clear that despite
their differences, participation and analysis actually hold a lot in common.
Both are specific instances of social appraisal. Both are subject to norma-
tive, substantive, and instrumental imperatives. Both are equally sensitive to
framing conditions. Yet, as conventionally practiced, both have the effect of
reducing evaluative diversity. Both are therefore similarly susceptible to
processes of justification. Both are applied in institutional environments,
which are structured and pervaded by power relationships. Both are vulner-
able to strategic behavior. Yet, either approach may be undertaken and pre-
sented in such ways as alternatively conceal and reify, or acknowledge and
interrogate, these pressures, sensitivities, and susceptibilities. One way to
think about these crosscutting issues—pervading both sides of the analysis/
participation dichotomy—is as a distinction between the role of social
appraisal in opening up or closing down wider policy discourses on science
and technology choice.

If social appraisal is about closing down the formation of technological
commitments, then the aim is instrumentally to assist incumbent policy-
making actors (or perhaps other more proximate sectional interests) by
providing a means to (weak or strong) justification. Whether analytic or par-
ticipatory, social appraisal here cuts through messy, intractable, and conflict-
prone diversities of interests and perspectives to develop clear, authoritative,
prescriptive recommendations informing decisions. There is a vulnerability to
strategic behavior on the part of practitioners or sponsors in the design and
implementation of appraisal. Yet, only in this way—so one argument goes—
can we achieve the effective management of policy-making attention, enable
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efficient and proportionate allocation of resources, and (through mitigating
unnecessary conflict) foster satisfactory levels of social and political cohesion.
In pursuing this aim, the focus is on defining the “right” questions, finding
“priority” issues, identifying “salient” knowledges, recruiting “appropriate”
protagonists, adopting “effective” methods, highlighting “likely”’ outcomes,
and so determining the “best” options.

Whether in analysis or participation, the output of this kind of closing
down in appraisal takes the form of what might be called “unitary and pre-
scriptive” policy advice. This involves highlighting a single course or a very
small subset of possible courses of action (or technology commitments),
which appear as preferable under the particular framing conditions privi-
leged in appraisal. These conditioning assumptions and sensitivities will
typically not be explored in any detail. The outputs will therefore have the
instrumental merit of conveying clear, practical justification for decision
making.

Despite many jurisdictional (Jasanoff 1990) and institutional-cultural
(Jasanoff 2005) differences, examples of this closing-down approach in
appraisal are routine features of scientific advisory processes in many coun-
tries. Selected experts are chosen such as to represent an appropriate mix of
disciplinary (and sometimes even a limited number of stakeholder) per-
spectives. Under the assertive guidance of a carefully chosen chair, these
work to arrive at a common position in interpreting the available scientific
evidence. This is routine practice, for instance, in the U.K. Advisory
Committee on Toxic Substances (on which the author served). Despite this
breadth of inputs to the deliberations and the frequently significant uncer-
tainties, the outputs to policymaking consistently took the form of unanimous
or consensus (i.e., unitary and prescriptive) recommendations, involving
single, discrete numerical values for various regulatory occupational safety
standards. Typically, these were then simply adopted in policy making. Yet,
the specific recommendations often seriously downplay the scope for legit-
imately divergent interpretation embodied in the preceding deliberations
and negotiations. This closing down typically owes much to the quality of
the chairing, group dynamics among the membership, and careful manage-
ment on the part of the secretariat (including processes for evaluation of
individual members).

On the other hand, if appraisal is aimed at opening up a process of tech-
nology choice, then the focus is rather different. Here, the emphasis lies in
revealing to wider policy discourses any inherent indeterminacies, contin-
gencies, or capacities for agency. The aim is then to examine the degree to
which results obtained in appraisal are sensitive to different framing conditions
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and assumptions. Instead of focusing on unitary prescriptive recommendations,
appraisal poses alternative questions, focuses on neglected issues, includes
marginalized perspectives, triangulates contending knowledges, tests sensi-
tivities to different methods, considers ignored uncertainties, examines
different possibilities, and highlights new options. Here, the relative lack of
structured constraints on modes of expression may present a vulnerability
to strategic behavior on the part of participants. Yet, only in this way—so
another argument goes—can we ensure the robust informing of governance
processes and the achievement of appropriate levels of transparency and
accountability in technology choice and do so unobscured by smoke screens
of justification.

Under an opening-up approach in appraisal, whether analytic or partici-
patory, the outputs to wider processes of social commitment are delivered
as what might be termed “plural and conditional” policy advice (Stirling
2003). This involves systematically revealing how alternative reasonable
courses of action appear preferable under different framing conditions and
showing how these dependencies relate to the real world of divergent con-
texts, public values, disciplinary perspectives, and stakeholder interests.
Accordingly, the lack of imperatives for aggregation will relieve pressures
to reify notions such as objectivity, representativeness, or legitimacy.
Although the results may be correspondingly ambiguous or equivocal about
what constitutes the single best way forward, the openness of the process
renders those courses of action that are positively evaluated and all the more
collectively robust.

Examples of moves toward this approach are provided by another U.K.
science advisory body on which the author served. Although not fully reali-
zing all the dimensions of opening up discussed here, the innovative GM
SRP was unprecedented in the United Kingdom for systematically exploring
a range of divergent interpretations of uncertainties about potential merits
or drawbacks of GM crops (SRP 2003). Presentation of final results to
policy making was to some extent conducted as an iterative dialogue with
stakeholders—responding in constrained ways to a series of openly published
comments on a draft report (SRP 2004). By explicitly addressing ambigui-
ties between different disciplines or perspectives and persistent gaps in
knowledge, the SRP exemplified certain key aspects of opening up (Grove-
White 2006). In the end, though falling far short of a symmetrical appraisal
of contending agricultural strategies, the final neither red nor green light
conclusion referred to earlier represents a limited and stylized form of plural
(if not fully conditional) advice. Crucially, it declined to provide the justifica-
tory resource strongly solicited by government, so it presented a significant
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innovation in relationships between science (appraisal) and policy (com-
mitment) in the United Kingdom (Econexus et al. 2003).

Whether as explicit political decisions or as more implicit and diffuse
forms of institutional commitment, de facto social choices will (and must),
of course, still occur. Here, an opening-up approach may still nonetheless
illuminate the potential for pursuing a greater diversity of technological
pathways (Stirling 2007a). Attention may usefully be directed at synergies
and complementarities between technology or policy options. Alternatively,
the learning thus achieved may offer a fruitful basis for further appraisal
oriented more explicitly toward closing down. Either way, it becomes clearer
how to frame transparency and structure responsibility and accountability
in decision making and wider governance processes. Far from being radical
or impractical when compared with prevailing practices for closing down,
appraisal conducted in opening-up mode might in this sense actually be
seen as substantively more coherent (and normatively more consistent) with
established democratic institutions and procedures. It is in this way, for
instance, that we may directly avoid the frequent criticism of participatory
appraisal, to the effect that it threatens to render redundant the complex and
hard-won existing apparatus of representative democracy, at a time when this
is already under threat (Crouch 2004).

A series of specific implications for analytic and participatory approaches
follow from this distinction between opening up and closing down as modes
of appraisal. In an expert analytic approach like risk or cost—benefit assess-
ment, many of the same quantitative methods may be used in either mode.
But instead of aggregating different metrics, methods, and perspectives, an
analytic orientation toward opening up makes use of techniques such as
scenario (Werner 2004) and sensitivity (Saltelli 2001) analysis or multicri-
teria mapping (Stirling 1997) to reveal the implications of different assump-
tions and conditions. The reporting of expert deliberation highlights residual
uncertainties, ambiguous findings, contending interpretations, and dissenting
views (SRP 2004).

One specific example of such an approach in analysis is multicriteria
mapping (MCM; Stirling and Mayer 2001; McDowell and Eames 2006;
Burgess et al. 2007; Stirling, Lobstein, and Millstone 2006). This uses a
computer-based interview or small group elicitation method of a kind long
developed in the field of multicriteria decision analysis (Dodgson et al.
2001). Unlike normal practice in this field, however, MCM uses an uncon-
strained heuristic process of option characterization, criteria definition,
performance scoring, and criteria weighting—including explicit attention
to uncertainties and nonutilitarian principles—to stimulate deliberation,
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elicit qualitative information concerning reasons and conditionalities, and
generate a graphically represented map of the divergent ways in which the
contending options can be framed (Stirling 2006a). With appropriate stake-
holder oversight in design, such a process can provide confidence that an
envelope of potentially viable social commitments (and their respective
implications) have been explored in appraisal (Yearly 2001). Although the
effect is undoubtedly to open up subsequent policy discourse, such proce-
dures may also serve to close down particular areas. Where low-performing
options are identified in common across all explored perspectives, then
closure around such understandings may be treated as correspondingly more
socially robust.

In participatory appraisal, an opening-up approach would build pluralistic
(rather than consensual) discourse (Rescher 1993; Dryzek and Niemeyer
2003). Deliberation centers on sustaining and comparing a diversity of eval-
uative frameworks rather than on forging common ownership of a single
framework. Appropriately conducted, participatory processes such as scenario
workshops (Ogilvie 2002), do-it-yourself juries (Wakeford 2002), and open-
space methods (Owen 1997)—as well as elicitation techniques such as the
Q-method (McKeown and Thomas 1988) and repertory grid (Fransella, Bell,
and Bannister 2004)—all offer possibilities. An elaborated, deliberative
analytic form of the methodology discussed above—deliberative mapping—
provides one further example (Burgess et al. 2007). Here, the distinctive
emphasis on mapping extends from quantitative specialist appraisal into
interlinked qualitative, deliberative processes including citizen-driven engage-
ments with specialists. Crucially, the emphasis is not in building a final
consensus but in exploring systematic divergences of perspective. One finding
that can emerge from this is that the apparently stark idiomatic contrasts
revealed between different social perspectives by qualitative methods can
overstate the associated evaluative differences concerning the policy options
actually available for commitment (Davies et al. 2003).

A distinction between opening up and closing down in social appraisal
thus pervades both sides of the analysis/participation dichotomy. It is crucially
different from notions of breadth of process already discussed in relation to
the substantive precautionary rationales for participation. The breadth or
narrowness of appraisal concerns the range of inputs that are included (such
as issues, possibilities, perspectives, and options). The opening-up or closing-
down orientation of appraisal, on the other hand, concerns the range of outputs
that are sustained in parallel and conveyed to wider governance (as reason-
able candidate social commitments). Of course, there are certain correspon-
dences between the two. All else being equal, an emphasis on opening up
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may tend to broaden an otherwise narrow appraisal. Likewise, we might
expect it to be easier to effect closing down where an appraisal process is
relatively narrow. However, this conjunction of narrowness and closure may
exacerbate tensions with wider policy discourses. When a relatively broad-
based appraisal process is oriented toward opening up, then challenges will
tend to arise in the sheer number and complexity of open-ended elements.
When a relatively broad appraisal process is subject to closing down, on the
other hand, then tensions may be expected about the specificity and contesta-
bility of the particular axis of closure.

Whatever the result, consideration of these questions of framing, justifi-
cation, and power shows that the distinction between opening up and closing
down is of considerable normative, substantive, and instrumental importance.
In many ways, the distinction may therefore be more salient than conven-
tional contrasts couched in terms such as new versus old, citizens versus
specialists, quantitative versus qualitative, or analytic versus deliberative.
The significance is all the more acute for being subject to such relative
neglect in the academic and policy literature.

From Plural Appraisal to Diverse Commitments

At the beginning of this article, it was noted that prevailing understandings
seem to hold that participatory methods are more democratically progressive
when somehow implicated directly in decision making than when merely
used in appraisal. In other words, participation is generally seen as more ben-
eficial in the forming than in the informing of governance commitments.
However, recognition of the interwoven relationships between appraisal and
commitment—and the dynamics of power around opening up and closing
down—seriously challenge such assumptions. Indeed, the picture may in
some ways be turned on its head. Even under strongly normative democratic
perspectives, the role of appropriately conducted participation may be seen
as potentially more progressive in appraisal than in ostensibly more ambitious
areas of institutional closure and decision making.

The reason for this lies in skepticism that nominally participatory struc-
tures for the forming of governance commitments will actually be able to
escape the pervasive hidden influence of incumbent or proximate powerful
interests. The extent to which this is so will depend on the degree to which
processes of closing down are sensitive to the many different forms of framing
identified earlier and so to driving imperatives for justification. If the partici-
patory structures are felt to be more susceptible in this regard than wider
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unstructured processes of political contention and discourse, then the conclu-
sion under a normative democratic perspective must be that formally
constituted exercises in participation are better aimed at opening up appraisal
than closing down the commitments themselves. Either way, the greater the
tendency simply for the labeling of a process as participatory of itself to
prompt suspension of critical faculties over the framing effects of power,
the greater will be the grounds for concern.

Of course, such concerns necessarily apply only under normative demo-
cratic and substantive perspectives on the role of participation. Where prospects
are perceived of being realized, instrumental motivations (of whatever orien-
tation) may lead to different conclusions. Likewise, if the forming of techno-
logical commitments were genuinely initiated and driven by broad societal
values rather than incumbent interests, focused on human needs and aspira-
tions rather than technological enthusiasms, attended particularly to the
needs of the most vulnerable and marginalized groups, and displayed genuine
qualities of effective deliberation and public reason, then even the normative
and substantive qualifications would not apply. Judgments will thus always
depend on context.

Either way, it is important to emphasize that this analysis is not a critique
of the increasing profile for participation in the governance of science and
technology, nor even of any particular exercise. Both the general language
and individual initiatives can have cumulative and catalytic effects extending
beyond the sum of inevitably circumscribed parts. Notwithstanding any short-
comings, they may help raise expectations and contribute some diversity
and dynamism in technology governance. The point is simply to try to foster
more discriminating attention to the conditions and perspectives bearing on
appraisal and commitment. In short, participation aimed at the more ostensibly
modest goal of opening up appraisal may often be more progressive in its
effects than when aimed directly at closing down technological commitments.

It should also be emphasized that this analysis is also not a blanket
critique of the closing down of technological commitments themselves.
Given the mismatch between human aspirations and possibilities, on one
hand, and technological and political actualities in a finite world, on the
other hand, continuing processes of closure are under any view simultane-
ously necessary, inevitable, and desirable. The issue is rather more specifi-
cally one of the role of appraisal in this regard. An elaborated discussion
of the implications of this analysis for general patterns in technology gover-
nance inside or outside the technological system is presented elsewhere
(Smith and Stirling 2007). For the moment, the point is that the simple
necessity, inevitability, and desirability of closure in commitments need not
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imply that this same imperative to closure automatically bears correspondingly
on appraisal.

The above discussion of power suggests that a primary epistemic function
of appraisal is, by definition, the opening up of plural understandings sur-
rounding closure in commitments. In practice, of course, there will be times,
places, and institutions for opening up and corresponding loci for closing
down. Contrasting balances will be judged appropriate in various contexts
under different perspectives. The articulation of these two processes will
itself be a matter for deliberation and contestation. It suffices to say, for now,
that a prerequisite for making such articulations effective and legitimate is
that the distinctions be recognized in the first place between appraisal and
commitment and opening up and closing down. This has been the primary
aim of this article, and the discussion in the last section has pointed to a range
of practical implications for both analytic and participatory appraisal.

A final implication of this analysis, however, moves from appraisal directly
to address the technological commitments themselves. Thus far, the opening
up of appraisal has been discussed against a backdrop of multiple possible
orientations for technological commitments, of which only a small subset
will—or can—be pursued. This is true, but not the whole story. While some
degree of closure in commitments is inevitable, necessary, and desirable, it
need not always be as complete as is sometimes assumed. Just as pluralistic
opening up can have significant epistemic value in technology appraisal, so
too can diversity have corresponding ontological value in the evolution of
technological commitments (Stirling 1998a). Pursuit of a diversity of techno-
logical pathways respects and nurtures context sensitivity (Collingridge
1980), helps accommodate (rather than manage) irreconcilable values and
interests, hedges against ignorance (Stirling 1994), and mitigates premature
lock-in (Arthur 1989). The fostering of diversity in commitments (as well
as appraisal) is also a means to promote more robust innovation (Grabher
and Stark 1997; Smith, Stirling, and Berkhout 2005) and social learning
(Aoki 1996). Although clearly a distinct and complex subject in its own
right (Stirling 2007a), the present analysis of opening up in appraisal clearly
also has implications for diversity in commitments.

The key point, then, is not that closure (in appraisal or commitment) is
somehow necessarily negative, but that it tends unduly to be privileged.
Both in academic discussion and policy practice, there is scope for more sym-
metrical interest in processes for opening up as well as closing down. This
transcends particular jurisdictions, institutions, and exercises—and even
tightly drawn contrasts between analytic and participatory approaches (or,
for that matter, appraisal and commitment). While the expansion of structured
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participatory processes are undoubtedly of general importance to the project
of democratizing technology, there can be no automatic presumption that
they will necessarily be sufficient, or even always positive, in their effects.
Attention should extend to a more diverse array of process and conditions,
involve the practice of specialist analysis as well as participatory deliberation,
and focus on appraisal as well as decision making itself. Only in this more
open-ended fashion may we realistically hope to achieve a richer, wider,
and more vibrant empowering of human agency in the deliberate social
choice of technological futures.
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