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 Moving Outside or Inside? Objectification and Reflexivity
 in the Governance of Socio-Technical Systems
 ADRIAN SMITH & ANDY STIRLING
 SPRU, University of Sussex, UK
 ABSTRACT Two contrasting, ideal-typical conceptualizations of the relations between gov-ernance and socio-technical change are developed, based on different considerations of theroles and links between social appraisal and social commitment in governance. ‘Govern-ance on the outside’ objectifies the socio-technical and is managerial in approach. ‘Govern-ance on the inside’ is more reflexive about the role of governance in co-constituting thesocio-technical and, consequently, more overtly political. Each conceptualization lendsitself to contrasting strategies for dealing with uncertainty, ambiguity and power. Bothforms exist to varying degrees in specific instances of socio-technical governance. Tensionsbetween imperfect attempts to reconcile contradictions between the two drive governancedynamics. This paper develops a conceptual framework to help understand these dynamics.
 KEY WORDS: Reflexive governance, socio-technical transitions, sustainable devel-opment
 Introduction
 The case for considering the co-evolution of social and technological systems insustainable development is well made in the literature on Science and TechnologyStudies and Science, Technology and Society (collectively abbreviated as STS; forreviews see Rip & Kemp (1998) or Russell & Williams (2002)). A variety of studieshave shown how social practices and technological artefacts shape and are shapedby one another (e.g. Geels, 2002; Latour, 1996; Raven, 2006; Shove, 2003). The waysthese apparently seamless ‘socio-technical’ developments unfold suggest sustain-ability governance must bring its ‘technology-fix’ and ‘behavioural-change’tendencies into better correspondence (Brand, 2005).
 As a consequence of these co-evolutionary insights, a number of scholars rec-ommend governance practitioners adopt a ‘socio-technical systems’ perspectivein order to guide development in more sustainable directions (Elzen et al., 2005;Kemp et al., 1998). However, the relationship between governance processesand socio-technical systems has received little systematic attention. Whilstanalyses of socio-technical systems recognize that their ‘systems’ remain open
 Correspondence Address: Adrian Smith, SPRU, University of Sussex, UK. Tel.: 61273 877065;Email: [email protected]
 Journal of Environmental Policy & PlanningVol. 9, Nos. 3-4, September–December 2007, 351–373
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 to considerable social interpretation and construction, there neverthelessexists a tendency to objectify and fix these systems when recommendinggovernance interventions (Rotmans & Kemp, 2001). Confusion prevails betweenreflexive interpretations of socio-technical systems and objectifying injunctionsfor authoritative interventions (see also Latour, 2004).
 Following arguments for reflexivity put by others (Hajer & Wagenaar, 2003;Vob et al., 2006), this paper presents a novel scheme for thinking systematicallyabout governance in relation to socio-technical systems. Our heuristic scheme isbuilt around two ideal-typical representations of governance in relation to thesocio-technical. The first ideal-type, called ‘governance on the outside’, considersgovernance subjects attaining an objective distance from a discrete, uniquelyknowable socio-technical system. The second ideal-type, called ‘governance onthe inside’, is more reflexive and recognizes how framings of the system by differ-ent actors, and their inter-subjective negotiation in governance arenas, effectivelyinvolves those arenas in the (social) (re)construction of the socio-technical ‘system’itself. Rather than governance being outside the system (our first ideal-type), thegovernance arena and the socio-technical system are internal to one another.
 Governance is conceptualized somewhat differently under our schemecompared to the mainstream literature (e.g. Kooiman, 2003; Rhodes, 1997;Stoker, 1998). Processes of social appraisal and social commitment are broughtto the fore in the analysis (second section)—recognizing that (like moreconventional accounts of governance) these operate through networks of actorsand institutions, and that these processes determine authoritative attempts tobring ‘socio-technical system’ developments into line with public goals. High-lighting appraisal and commitment uncovers important sources of tensionbetween objectifying and reflexive modes of governing socio-technical systems.The two ideal-typical modes of governance enable a systematic exploration ofthese tensions. ‘Governance on the outside’ is managerial in its strategies and isconsequently susceptible to governance challenges around insufficiently authori-tative appraisal (third section). ‘Governance on the inside’ is more political inapproach, but must confront the considerable challenges of doing reflexive gov-ernance (fourth section). Each lends itself to different yet coherent strategies foraddressing sustainability issues central to this journal special issue, of ambiva-lence, uncertainty and distributed power (fifth section). The paper is not simplyre-stating the top-down/bottom-up debate in the environmental planning litera-ture. Rather, it seeks to provide a novel way for analysts (and practitioners) toappreciate and live with the contradictory tendencies in governance to simul-taneously objectify that which it governs whilst permitting (or struggling toexclude) a diversity of framings of the governed.
 In practice, governance is rarely characterized purely as one of the two idealtypes set up here (‘outside’ or ‘inside’). Many accounts of governance wrestle withthe tensions identified but remain unclear as to their sources. The analysis ident-ifies tensions as arising from the interplay of contrasting strategies associated withmore managerially inclined governance attempts to objectify socio-technicalsystems, and those associated with more politically inclined governance thattries reflexively to open up and negotiate various ‘system’ framings held by differ-ent groups (sixth section). Although objectification can facilitate co-ordinatedinterventions and management, this is only robust where actors agree over theobject around which they are supposed to be co-ordinating. Instead, a researchagenda is identified that explores governance dynamically as conflicting, strategic
 352 A. Smith & A. Stirling
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 attempts towards objectification and reflexivity in steering socio-technicalsystems. In so doing, a heuristic is proposed for exploring a wide and diffuseliterature and for thinking about reflexive governance more rigorously.
 The Governance Challenge: Appraising Socio-Technical Systems andCommitting to Change
 A socio-technical systems perspective has come to the fore in studies of technol-ogy and sustainability (Elzen et al., 2005; Weber & Hemmelskamp, 2005). The gov-ernance challenge is no longer simply to promote cleaner technologies. Instead, itlies in transforming wider socio-technical systems (Berkhout, 2002). The newfocus recognizes that technologies are embedded within broader socio-politicaland economic networks. Some of the reasons cleaner technologies are not diffus-ing more rapidly relate to overarching structures of design criteria and routines,markets, final consumer demand, institutional and regulatory systems, andinadequate infrastructures for change. Technology developers have limitedroom for unilateral manoeuvre in relation to these system-level factors. Reinfor-cing this focus at the broader socio-technical level is a realization that radicalchanges at a whole system scale are needed to deliver the revolutionary materialefficiencies and emission reductions that sustainability demands (Rotmans &Kemp, 2001).
 Since successful socio-technical development emerges through complexnetworks of actors, artefacts and institutions, so governance will need to engageacross many of the points and processes within those networks (Smith et al.,2005). Imposing normative goals of sustainability upon existing systems impliesconnecting and synchronizing changes among a formidable array of processesacross many different points in the system. Governance must consequentlyfulfil distinct diagnostic, prognostic, prescriptive and co-ordination functions.First, it must identify problems of unsustainability in the socio-technical system.Secondly, it must look forward through the complex and uncertain dynamics ofinterpenetrating and tightly-coupled technological, social and environmentalsystems. Thirdly, it must develop a set of shared normative criteria with whichto appraise the best governance responses to these problems. Fourthly, it mustimplement these solutions by forming commitments, and intervening to effectchange. Fulfilment of these functions is far from straightforward. A widevariety of distributed knowledges, skills and other resources (e.g. technical,finance, legitimacy, authority) must be marshalled if socio-technical developmentis coherently to be comprehended and steered. In exercising these functions,governance must be highly adaptable, since
 the dynamics of many socio-technical processes are such that the match-ing governance practices seem to be continuously ‘out of breath’: theyhave been overtaken by the developments, because the developmentsare more dynamic and the governing is not dynamic (enough)(Kooiman, 1993, p. 36).
 Amongst these developments are the unintended consequences of earlier govern-ance interventions (Vob & Kemp, 2006).
 However governance is characterized, it necessarily involves two comp-lementary, intertwined and mutually co-constituting (but analytically distinct)processes: “social appraisal” and “social commitment” (Stirling, 2005; 2008).
 Objectification and Reflexivity in Socio-Technical Systems 353
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 Since our ideal-types for governing socio-technical systems are based arounddifferent understandings of the relationship between the socio-technical, itssocial appraisal, and social commitment (third and fourth sections), they meritconsideration here.
 Social appraisal comprises essentially ‘epistemic’ processes—’ways of under-standing’ the socio-technical system. Here, knowledge is constructed, imbuedwith meaning and subject to social learning (Nowotny et al., 2001; Webler et al,1995; Wynne, 1995). Social commitments, by contrast, involve more ‘ontological’‘ways of being’ in relation to the socio-technical system (Feenberg, 2002; Leachet al., 2005; Wynne, 2001). Here, real relationships are formed, tangible resourcesproduced and deployed and concrete governance interventions undertaken.Seen in this way, the recursive interlinkage of appraisal and commitment cross-cuts other, more elaborate, taxonomies through which to understand governancefunctions in the steering of socio-technical systems. For instance, activities of‘problem identification’, ‘goal formulation’, and ‘strategy implementation’(Vob & Kemp, 2006) may each be seen to comprise elements both of appraisaland commitment in these senses. By highlighting this straightforward distinctionbetween appraisal and commitment, the hope is to focus specifically on theimportant but neglected contrast between managerial and political perspectives.
 Commitments
 Social actors can be ‘committed’ to a socio-technical system in a number ofoverlapping and related senses. One form of commitment is rooted in materialinterests, in the sense that actors rely on the system to satisfy some need, e.g.housing, food, clothing, mobility, entertainment, lighting, warmth. A moredirect and constitutive form of material commitment is the way that the function-ing of the system itself requires the co-ordinated mobilization of actors andresources. Obvious examples include capital finance, operational subsidies, infra-structure rights, contractual security, regulatory protection, political patronage,support in knowledge production, intellectual property guarantees, userdemand, promotion of learning, facilitation of recruitment or measures for theexternalization of liability. The way in which actors engage in the productionand reproduction of these relationships and resources represents a distinct formof commitment to particular configurations of the socio-technical system inquestion.
 Obviously, the commitments above relate closely to the reciprocal benefitsderiving from participation in the reproduction of the system. Such benefitsinclude the generation of a financial profit or furthering some other institutionalinterest. Consumers in the socio-technical system derive benefits from theefficiency, convenience or style with which the system helps them meet theirneeds, at the same time as furnishing a demand (and resources) that shapes repro-duction of the system (Shove, 2003). Governments commit to the system because itfacilitates further economic development, fosters social cohesion, or contributes topolicy goals or displays more specific, expedient political benefits, whilst stateregulation and enforcement of property rights contribute to system reproduction.Citizens commit to socio-technical systems because they facilitate civic andcommunity activity over and above individual consumption benefits, whilst con-ferring a degree of legitimacy for system reproduction. However, commitmentsneed not be rigid; if an alternative socio-technical configuration provides
 354 A. Smith & A. Stirling
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 equivalent benefits in some preferable way, then commitments may shiftcorrespondingly.
 Overlaying, facilitating and informing material commitments are discursivecommitments. These may be specifically directed towards an existing system con-figuration (e.g. engineering discourses around electricity systems). Alternatively,wider discourses may support particular constituent socio-technical structuresand practices (e.g. neo-liberalism and electricity markets). These discursive com-mitments may be articulated for varying substantive, normative or instrumentalreasons (Stirling, 2005). Whatever form they take, they play an important role inco-ordinating action amongst governance actors. In this regard, it is desirablethat discursive commitments display a degree of interpretive flexibility, such asto maximize the engagement, recruitment or assimilation of a sufficient range ofactors (Hajer, 1995).
 Like the processes of social appraisal with which we wish to contrast them,discursive commitments have obvious epistemic qualities. Here, the crucialdifference between discursive commitments and social appraisal, hinges on thedistinctively ‘ontological’ character of commitments. For example, when a govern-ment minister articulates the specific merits or shortcomings of a socio-technicalconfiguration like nuclear power, then the epistemic aspects of this interventionrender it a contribution to wider discourses of social appraisal. Where theminister’s intervention has the effect of asserting a position, by contrast (for instancesignalling confidence over future support for nuclear power), then the interven-tion has a more ontological form—as a tangible expression of commitment. Theeffect may then be to co-ordinate a cascade of resulting commitments on thepart of other actors. In this way appraisal and commitment are mutuallyco-constitutive—and possibly present as aspects of the same intervention—butremain analytically distinct for our purposes.
 Institutional and structural factors complicate this picture of material and dis-cursive commitments. This can be approached by distinguishing the role of estab-lished commitments in system reproduction from new commitments to systemchange. Governance processes seeking to transform a socio-technical system arestructurally constrained by historically established commitments embodied ininfrastructures, networks, institutions, practices and discourses. The formationof commitments for socio-technical transitions must therefore work againstthese structures, and require strategic governance intervention. For instance,new imperatives may be introduced through constitutive commitments to newinnovation activities or liability regimes or new actors may be enrolled throughdiscursive commitments to sustainability.
 Many actors are committed to precisely the features of the socio-technicalsystem which governance is seeking to change. Such actors typically contributeto the reproduction of the socio-technical system and enjoy advantages fromthat position. Examples in the energy field include utility companies, regulators,consumer associations and capital goods developers. Some of the resources thatthese actors apply to the reproduction of system functions will be essential in rea-lizing commitments for change. Actors more intensively involved than others insystem reproduction enjoy quite powerful positions, benefit strongly from thestatus quo, and occupy important gate-keeping positions (Smith et al., 2005).Established commitments are often reinforced (and entrenched) by past invest-ments in supportive infrastructures (e.g. fuel supply networks) and institutions(e.g. energy market regulations). Whilst these investments stabilize commitments
 Objectification and Reflexivity in Socio-Technical Systems 355
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 to the existing socio-technical system, they also represent a form of structuredpower, which must be overcome in the formation of commitments to moresustainable configurations.
 As a system undergoes change towards more sustainable configurations, thesocio-technical positioning of different actors and their commitments undergoesconcomitant shifts. Thus, a renewable energy utility, whose position and voicewas relatively marginal in the incumbent, centralized, fossil fuel energy system,becomes more central in a decentralizing, low carbon energy system. Conversely,incumbents unable to adapt will suffer declining influence and benefits (e.g. prof-itability). Such threats are an inevitable source of resistance. Actors in structurallypowerful positions under the status quo are well placed to exercise stronginfluence. Stoker (1998, p. 22) noted how “in a governance relationship no oneorganization can easily command, although one organization can dominate aparticular process of exchange” and, clearly, there will be biases against radicalsocio-technical change.
 Appraisal
 Against this background, appraisal emerges as the ‘epistemic’ corollary to themore ‘ontological’ notion of commitments. In other words, appraisal concerns‘ways of knowing’ rather than ‘ways of being’ in the socio-technical system.Accordingly, appraisal is about producing substantive understandings, sociallearning and cultural meanings concerning the socio-technical system. It is onthis basis that more concrete commitments are formed in wider governance. Inthese broad terms, then, appraisal involves a wide variety of discursive processes,institutional practices, disciplinary approaches and methodological tools. In con-trast to conventional distinctions between different styles of appraisal—such asexpert-analytic versus participatory-deliberative—this analysis highlights twoimportant, cross-cutting distinctions. The first concerns the breadth of the inputsto appraisal: which may variously be ‘broad’ or ‘narrow’ in a number of differentways. The second concerns the way that the outputs of social appraisal serve to‘open up’ or ‘close down’ the formation of discursive and material commitmentsin wider governance.
 There are many dimensions to the breadth of appraisal inputs. These concernall aspects of whatever is held to constitute salient bodies of knowledge—extending from technical and financial to environmental, social and ethical con-siderations. Breadth includes the extent to which causal relationships are exploredand represented, concerning successively less ‘direct’ or more ‘complex’ effectsand implications. It includes the treatment or acknowledgement of associateduncertainties and ambiguities and the range of intervention options that areaddressed (alternative technologies, measures, policies, practices and institutionalframeworks). A further dimension of breadth concerns the variety of contendingsocial, institutional or disciplinary perspectives that are involved in producingand deliberating the knowledge, learning and meanings in question. All elsebeing equal, the broader the appraisal process, the more ‘precautionary’ theresulting picture of governance options, in the sense that greater attention ispaid to the full range of associated uncertainties, contingencies, conditions andcontexts (EEA, 2001).
 Irrespective of whether inputs are ‘broad’ or narrow’, the outputs of appraisalmay equally be variously ‘open’ or ‘closed’ in form (Stirling, 2005). This focuses on
 356 A. Smith & A. Stirling
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 the manner in which the consequences of appraisal are represented to widerprocesses of governance. Does this take the form of ‘closure’ around the meritsof particular technologies or interventions? Or does it rather comprise a morereflexive ‘opening up’ of the contingencies, contexts, conditions or perspectivesunder which different possible technologies or governance interventions mightalternatively be favoured? This is not a necessary corollary of breadth in theinputs to appraisal. A broad-based ‘precautionary’ appraisal process may yieldnormative grounds for the ‘closing down’ of commitments around a particularcourse of action. A relatively narrow technical expert appraisal, on the otherhand, may (through procedures like sensitivity analysis or minority opinions)serve to ‘open up’ wider discourse, by highlighting the validity of a variety ofcontending judgements or interpretations.
 In these terms, then, closing down in appraisal is about “defining the rightquestions, finding the priority issues, identifying the salient knowledges, recruit-ing the appropriate protagonists, adopting the most effective methods, highlight-ing the most likely outcomes and so determining the ‘best’ options” (Stirling, 2005,pp. 21–22). Opening up, by contrast, reveals to wider governance discourses theopen-endedness, contingency and capacities for social agency in technologychoice. “Instead of focusing on unitary prescriptive recommendations, appraisalposes alternative questions, focuses on neglected issues, includes marginalisedperspectives, triangulates contending knowledges, tests sensitivities to differentmethods, considers ignored uncertainties, examines different possibilities andhighlights new options” (Stirling, 2005, p. 22). In particular, by highlighting theway in which the picture yielded in appraisal is contingent on, and conditionedby, prior perspectives—and thus commitments—of different actors, an ‘openingup’ mode represents a greater degree of reflexivity.
 This analytical distinction between interlinked epistemic processes of apprai-sal and the more ontological formation of commitments speaks to key issues in the‘reflexive governance’ literature. Here, contributions use the term ‘reflexivity’ in anumber of quite fundamentally different ways (Adam et al., 2000; Beck, 1992;Giddens, 1990; Lash, 2001). In our view, reflexive governance is not simply astrategic orientation based around the idea that interventions generate unin-tended consequences that require governance to rethink and respond differently.This kind of literal reflex has dogged earlier forms of governance too. Recentliterature does argue that unintended consequences are becoming more severeand disabling (Beck, 1992) and a corollary for some is that ‘mastery’ over socio-technical systems is nigh impossible (Latour, 2003, cited in Rip, 2006). Otherssuggest a pragmatic governance must recognize its own implication in unin-tended consequences and anticipate adaptive responses. This involves whatVob et al. (2006) termed “second order reflexivity” in the sense that governancebecomes aware of how certain forms of appraisal process—e.g. narrow inputs—can exacerbate unintended consequences, and so avoids those kinds of processby seeking more integrative and interdisciplinary knowledge, operating acrossa broader consideration of factors and taking longer-term and adaptive perspec-tives. An objectifying, ‘governance on the outside’ perspective (next section) canaccommodate this kind of reflexivity. Whilst not disputing these aspirations,they do not reveal an important additional quality in fully reflexive governance,which is awareness of how appraisal and commitments condition, representand recondition one another recursively, such that social appraisal rarely closesdown definitively upon a given socio-technical object. ‘Governance on the inside’
 Objectification and Reflexivity in Socio-Technical Systems 357
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 develops strategies for accommodating this realization (which is not a newphenomenon—see Law & Urry, 2004; Scott, 1998). The article now turns to thetwo ideal-typical conceptualizations of governance, based upon different under-standings of the relations between social appraisal and social commitmentformation.
 Governance on the Outside: Intervening in Socio-Technical Change
 Having characterized the distinction between appraisal and commitment, aframework for analysing governance is now developed using two ideal-type con-ceptualizations based on contrasting appraisal–commitment relationships. Thismay contribute to understandings of dynamic tensions between managerial pro-cesses seeking to objectify the socio-technical and political processes constructingthe socio-technical (Table 1), The first ideal-type—’governance on the outside’—considers governance arenas as conceptually apart from socio-technical objects.The second ideal-type—’governance on the inside’—conceptualizes governanceas co-constituting the socio-technical. In practice, and in much of the literature,both ideal-types have a presence.
 Intrinsic to a ‘governance on the outside’ view is a socio-technical objectwhose unique operation, boundaries and consequences can become known togovernance through appraisal, and that can be predictably altered through a reor-dering and redeployment of commitments. Nearly all accounts of governancerecognize that this requires negotiation across different actor perspectives.However, ‘governance on the outside’ still perceives this as something that canbe negotiated with reference to a commonly held, unique and discretesocio-technical object. In other words, the domains of environmental sustainabil-ity, the socio-technical system and governance itself are each conceptualized asessentially separate and knowable in their own right. Only in this way can govern-ance processes appear sufficiently rational and synoptic—providing self-evidentframeworks for identifying an objectively ‘best’ plan for intervening in thesocio-technical system.
 Figure 1 is structured schematically around the relationship between apprai-sal and commitment developed above. The first thing to notice is how governanceseeks to close down the outputs of appraisal around the socio-technical object. Theinputs to appraisal can be broad (as defined in the last section), but because adefinitively knowable socio-technical object is presumed to be ‘out there’, thenappraisal can be expected to identify this and yield as ‘outputs’ a picture of the‘best’ options. As such, ‘governance on the outside’ presumes a single epistemeand may therefore be reflective (depending on the breadth of inputs) but notreflexive (relating to openness of outputs). The multiple perspectives and knowl-edges held by relevant actors furnish individual pieces of a single overall jigsaw.Broadening the inputs to appraisal creates a more complete picture, with eachperspective contributing slightly more information. As such, the meta-governancetask is to ensure that relevant stakeholders are consulted appropriately, so thatgovernance can close down around the best option identified in appraisal.
 Simplistic use of terms like “sound science” (Blair, 2000; 2003) and “evidence-based policy” (DEFRA, 2004) imply this perspective. Sustainability indicators aretreated literally—as ‘metrics’ of the socio-technical object, its impact on the environ-mental system, and for recording progress. Appraisal is episodic and learning isorientated towards checking the efficacy of the committed interventions in relation
 358 A. Smith & A. Stirling
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 to the particular closed commitments, monitoring subsequent changes to the socio-technical object, and recalibrating outputs accordingly.
 Since closure is reached in appraisal, the implications for reconfiguringcommitments is relatively straightforward. Appraisal not only reveals the socio-technical object and courses of action, but there is a clear distinction betweenestablished and new commitments. By integrating sufficiently broad perspectives,evidence attains an objective legitimacy free of existing commitments, such that itautomatically entrains and reshapes the sustainability commitments required of
 Table 1. Governance perspectives and implications for processes of appraisal andcommitment formation
 Governancefunction
 Governance perspective
 ‘Governance on the outside’ externalintervention by governance subject in
 socio-technical object
 ‘Governance on the inside’internal co-constituting of
 governance and socio-technicalsubjects
 Appraisal † Broadening-out the inputs toappraisal/extended reflection
 † Scoping a particular sustainabilityproblem/goal
 † Aggregating ‘relevant’ actorperspectives
 † Sustainability indicators treated asmetrics
 † Drive to objectify the socio-technicalobject
 † Informs formation of commitments† Analysis and deliberation over the
 ‘best option(s)’† first-order learning: effectiveness of
 appraisal/intervention
 † Opening-up the outputs ofappraisal/pluralistic reflexivity
 † Accepting contested nature ofsustainability
 † Exploring different actorframings
 † Sustainability indicatorstreated as heuristics
 † System ambiguity accepted† Empowering deliberation over
 commitments† Incommensurable
 perspectives, conditional andsituated options
 † second-order learning:consequences of differentframings
 Clear distinction between appraisal and
 commitment in governance stages.
 Reflexive interaction between
 appraisal and commitment
 processes in governance.Commitment † Appraisal determines commitment
 formation† Managing governance interventions† Legitimacy derives from objectivity or
 authority of appraisal† Concentration and uniformity of
 commitment† Aversion to failure† Unilinear, unidimensional and
 discrete interventions† Episodic and isolated commitment
 making† Interventions seen in terms of function
 † Appraisal conditionallyinforms commitment formation
 † Closure through wider politicaldiscourse
 † Legitimacy is negotiatedthrough governance
 † Ensuring strategic diversity,resilience and robustness
 † Irony and social learning† Multilinear, multidimensional
 flexible repertoires† Acknowledges persistent
 (re)negotiatability† Interventions seen as power
 ladenAttitude to
 governanceLargely instrumental managerial function Fundamentally engaged political
 process
 Objectification and Reflexivity in Socio-Technical Systems 359
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 different actors. Commitment formation follows on deterministically from apprai-sal, and interventions have to realign established commitments into forms ident-ified by the appraisal.
 Thus, actors not only contribute to the objective appraisal of the system, butalso adhere to the intervention recommendations arising from that appraisal byshifting commitments accordingly and reconfiguring the way they contribute tothe reproduction of the socio-technical system. This perspective is functionalistin the sense that all actors respond to the imperative of the system overall and,if that imperative becomes more inclusive of sustainability criteria, then actorswill redefine and remake their commitments accordingly. Clearly, this managerialtask has a political dimension, but ultimately it remains ‘managerial’ because thepolitics is about strategies for persuading, cajoling and forcing actors to bring theircommitments into line with the closure reached in appraisal. Governance ‘fails’either because the appraisal is subsequently recognized to have been inaccurate,or because insufficient actors fall into line.
 Dilemmas Confronting Governance on the Outside
 A ‘governance on the outside’ position relates to a positivist position that is diffi-cult to maintain (Latour, 2004). In a complex and dynamic world, closure aroundappraisal will always be provisional. Pervasive uncertainties and surprises of onesort or another will arise, leaving space for competing (re)interpretations. Even
 Figure 1. Governance on the outside: intervening in the socio-technical object
 360 A. Smith & A. Stirling
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 under conditions of broad consensus, the managerial challenge can appeardaunting. Difficulties in co-ordinating between processes over different scales,compounded by mismatches between emergent structures at different levelsand disruptions by contingent events, reinforce Kooiman’s point about govern-ance forever trying to ‘catch up’. Some degree of governance ‘failure’ appearsinevitable (Jessop, 2003). Nevertheless, this perspective can have analyticaladvantages, to the extent that it reveals in stark form the governance processesnecessary to objectify and manage socio-technical systems—even though politicalrealities mean those externalizing processes are inherently problematic.
 Challenges are not confined to the incomplete integration of inputs in closing-down appraisal, nor the insufficiency of power required to bring actor commit-ments into line. Both of these could be overcome by doing ‘governance on theoutside’ better (e.g. more computational power in appraisal, greater legitimateauthority over commitment formation). Indeed, theories and practices that leantowards ‘governance on the outside’ advocate both these measures. However,in analysing relations between appraisal and commitments, one can begin tounderstand why ‘governance on the outside’ will always be problematic. Moreof the same will not work.
 One fundamental difficulty confronting ‘governance on the outside’ is theessentially contested nature of sustainability (Jacobs, 1999). Decades of work inthe field of social choice has shown that there cannot—either in principle or prac-tice—be any definitive means to integrate divergent perspectives, interests andpreferences, such as to yield a single coherent ordering of socio-technical (orother policy) options (Arrow, 1963; MacKay, 1980). Such managerial aspirationsare confounded by the incommensurable dimensions of socio-technical perform-ance, strongly divergent socio-political interests and perspectives (Brown et al.,2000), recursive interrelationships between commitments and appraisal, and theprofound and ever-present exposure to surprise (Wynne, 1992). Further intract-able issues are raised concerning the role of power (Lukes, 2005) and the natureof effective social deliberation (Habermas, 1996; Munton, 2003) in the formationof ‘sustainability’.
 Others interpret this view to undermine notions of ‘public interest’ in sustain-ability (Meadowcroft, 2005). Yet, this is not necessarily so. That there can be no guar-antee of definitive specifications of ‘public interest’, does not preclude the resolvingof partial characterizations or rank orderings, that some possibilities might unam-biguously be excluded or that or that robust areas of consensus might not arisefrom time to time. The real message is to concentrate on legitimate and effectivemeans to social deliberation and learning, and on the crucial role of nurturing plur-ality, reversibility and sustained dissent in any provisional constructions of the‘public interest’. This, in turn, raises challenges over the maintaining of requisitediversity and resilience in social commitments to socio-technical trajectories(Brooks, 1986; Stirling, 2007). As social priorities shift; knowledge develops; andpower relations are challenged, so there exists a premium on those trajectoriesthat are more adaptable, or from which it is easier to withdraw (Stirling, 2003;Wynne, 1992). The resulting complexities mean that governance processes typicallyremain susceptible to the ever-present possibility of spontaneous, dissentingpolitical discourses opening up new terrain. This leaves the appraisal bedrock of‘governance on the outside’ susceptible to significant upheavals.
 Against this background, Vob et al. (2006, p. 427) encouraged governance “toestablish a setting that is appropriate for the relevant problem. In short, the
 Objectification and Reflexivity in Socio-Technical Systems 361
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 interaction space needs to be congruent with the problem space”. In addition tothe sustainability ‘problem space’ being open to different framings, then, so isthe socio-technical problem space also ambiguous and uncertain. Amongst ana-lysts there is ambiguity over the most effective level of empirical application ofthe socio-technical concept (Berkhout et al., 2005). Different participants in asystem of socio-technical practice hold contrasting mappings or framings of the‘system’ and their role in it (e.g. appropriate boundaries, key causes of sustainabil-ity problems, reconfigurations that will resolve the problem, interrelationsbetween system components). Systems are open to subjective interpretation andinter-subjective construction. As Vob et al. (2006, p. 423) put it, this “means thatthe agent of governance gets displaced from its Archimedean point, outside ofthe developmental context. Instrumental rationalization and steering are notapplicable under these conditions”. A common framework—if any—will be theemergent product of negotiations between the different actor framings (and thecommitments underpinning each)—and so itself likely partly contingent andpath-dependent.
 Taking the electricity socio-technical system as an example, the ‘mental maps’of householders with respect to the system providing energy services need notcorrespond with that of the analyst, governance agencies or other members ofthe ‘system’. Even an actor more actively and intensively involved in the repro-duction of a socio-technical system, such as an energy utility company, need nothave a comprehensive map of their position in the wider system. The energyutility is primarily concerned with customer markets, competitive generatingtechnology, immediate infrastructures, shareholder value and, possibly, socialreputation. It maps its energy system accordingly. Governance for sustainabilityconcerns the utility to the extent that it might reframe the context for businessoperations. If the utility chooses to participate in sustainability governanceprocesses then it, like the householder (or consumer association), will bring tonegotiations a particular framing of the socio-technical, associated problems,and plausible solutions.
 It is important to stress the co-evolutionary development of these frames.Contrary to the ‘external’ view, it is not that each actor holds a fragment of awhole, such that all mental maps can be stitched together to reveal the overallpicture. Actors can hold incommensurable framings, rendering problematic anystraightforward aggregation. Each actor’s framing co-evolves with the framingsof others. As a result, governance necessarily involves interplays between differ-ent framings of the ‘system’ and their associated concerns and priorities. Theseinteractions mean actors constitute one another’s room for manoeuvre (Rip,2006). Each framing is associated with different forms of commitment andvarious degrees of power and agency to effect change. Some selection processesare more ‘co-’ than others in ‘co-evolution’; and the logics within one systemframing can have an overriding dominance compared to the logics of othersystem framings (Jessop, 2002). If some form of socio-technical construct isagreed (or imposed) collectively, say around energy, and commitments reformedaccordingly, then each actor’s original framing fits the changed understanding ofthe situation even more imperfectly than before. Everyone must learn anew,together. ‘Governance on the outside’ will find its socio-technical object quiteelusive.
 Sustainability governance can consequently be characterized as the emergentoutcome of attempts by different coalitions of actors to set priorities and
 362 A. Smith & A. Stirling
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 conceptualize the socio-technical system and its concomitant sustainabilityproblems. Some framings will accommodate broader coalitions of actors thanothers; some will have enrolled support from powerful actors in structurallyprivileged positions. If governance is to work, then participants must identifyand negotiate overlaps between their framings as a mutual basis for interaction.In this regard, Jessop (2003, p. 115) noted how provision for broad deliberationnot only becomes a desirable feature of governance, but reflexively how it “willaffect in turn the definition of the objects of governance and, insofar as governancepractices help to constitute these objects, it will also transform the social worldthat is being governed”. Such constituting practices are highly political, whichbrings us to the ‘governance on the inside’ perspective.
 Governance on the Inside: Co-Constituting Governance and Socio-TechnicalSubjects
 ‘Governance on the inside’ acknowledges the contestability and interpretativechallenge identified above and seeks an accommodation with it. It is a reflexivemode of governance since it explicitly recognizes at the outset that there are mul-tiple ways of knowing the socio-technical system, each valid in its own way, butwith different implications for the way governance engages with and affects it.The image here is of governance actors and processes as inseparable, pervasiveand partly co-constitutive of internal features of the socio-technical systemitself. Figure 2 summarizes schematically how ‘governance on the inside’ operatesin terms of relations between the socio-technical, appraisal and commitments.
 As with ‘governance on the outside’, an internal perspective seeks to broadenthe inputs to appraisal, but rather than reflecting and aggregating multiple per-spectives around a shared framing (the socio-technical object), the conceptualiz-ation here accepts the possibility of incommensurable framings. There aremultiple epistemes. Acknowledging how this renders socio-technical sustainabil-ity ambiguous and indeterminate calls for appraisal to be deliberately and plura-listically reflexive. Commitments to different framing conditions prioritize,constrain and shape different salient socio-technical features for appraisal, aswell as suggesting alternative methodologies for attaining knowledge aboutthose features, thereby engendering distinct understandings of the system, its sus-tainability and ‘optimum’ intervention strategies for change. The governance taskbecomes: constituting (rather than inheriting) networks; testing (rather thanassuming) legitimacy; negotiating (rather than imposing) expertise; challenging(rather than accommodating) power; and exercising a facilitating authoritybased on pluralism rather than objective neutrality.
 An important consequence of this perspective is that (though appraisal cer-tainly informs), closure is not reached through objectification, but through nego-tiated commitment formation. Commitments precede, mediate and are partlyformed through appraisal, but important aspects of commitment formation alsoarise through the diverse normative goals of broader political discourse.There is a reflexive circularity, in the sense that established commitments andnormative political discourses are already informing the multiple and incommen-surable framings being grappled with by the appraisal function of governance.Here, an ‘ironic’ (Jessop, 2003) separation is maintained between appraisal andcommitment, in order to establish an analytical purchase on the complexities.This contrasts with attempts at more literal separation under an ‘external’ view.
 Objectification and Reflexivity in Socio-Technical Systems 363
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 This also contrasts with an emphasis in ‘governance on the outside’ on first-orderlearning about the instrumental efficacy of interventions, in that an internal con-ceptualization of governance extends this to include more normative lessonsabout the socio-technical consequences of different framings (Vob & Kemp, 2006).
 Clearly, closure under the internal co-constitutive account is a much morecomplex process than the elicitation of unitary outcomes in appraisal. Theforming of social commitments to particular technologies is understood in amore conditional, temporary, diffuse and reversible fashion than is suggestedby the discrete notion of ‘decisions’ (Wynne, 1992). Accordingly, rather than themonolithic optimizing strategies associated with external governance, internalgovernance recognizes the importance of strategies for ‘closure’ that build in qual-ities of flexibility, diversity, resilience and robustness. In other words, the closurethat still takes place is as much ontological (embodied in commitments) as it isepistemic (embedded more exclusively in appraisal). Figure 2 illustrates this strat-egy with governance committing to a diversity of socio-technical options.
 In ‘governance on the inside’, processes of engagement, dialogue and delib-eration require explicit and careful attention to questions of power, authority,consent, dissent and, above all, legitimacy. In particular, governance must under-take an open and inclusive normative evaluation of “the correctness of its pro-cedures, the justification for its decisions, and the fairness with which it treatsits subjects” (Grafstein, 1981, p. 456 quoted in Beetham, 1991, p. 10). Legitimacyhas a double role here. First, there is the legitimacy of the governance deliberations
 Figure 2. Governance on the inside: co-constituting of governance and socio-technicalsubjects
 364 A. Smith & A. Stirling
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 themselves. Efforts are made to ensure key uncertainties are acknowledged,different assumptions and frameworks are rendered transparent, the pluralityof social values is debated and different material interests are addressed. Secondly,there is the legitimacy of governance constructions of the socio-technical system.The legitimacy of established practices and ideas about sustainability must bequestioned in governance deliberations and new sources of legitimacy exploredfor more sustainable options.
 Dilemmas Confronting Governance on the Inside
 Sources of governance failure are more complex than with governance on theoutside. Governance failure on the ‘inside’ arises through limitations in thedegree of reflexivity that is actually achieved (Jessop, 2003). Idealized symmetricalsocial partnerships, helpful for deliberations in ‘governance on the inside’, fail tobe borne out in practice. This problem is compounded by the perennial insuffi-ciency of reflexivity in the way governance processes engage with the complexsystems in which they are embedded, and which they are trying to shape.
 ‘Governance on the inside’ must confront a number of dilemmas. A particularchallenge arises in the close relationship between ‘sustainability governance’ and‘reflexive governance’ (Vob et al., 2006). The objectives of sustainability (broad andsometimes ambiguous as they are) do not have a monopoly of salience in theunderstanding and directing of socio-technical change. Sustainability governance‘merely’ attempts to advance sustainable socio-technical change arguments andinitiatives. A sustainability governance arrangement will therefore play aconstitutive role to the extent that it becomes the focusing process for negotiatingstrategic socio-technical changes being considered in other arenas (e.g. markets,board-rooms, regulatory agencies, government ministries). There may, forexample, be separate governance arrangements aimed at boosting theinternational competitiveness of firms or sectors that occupy overlapping socio-technical territories, but operate different sets of criteria and activities. After all,existing institutions and governance arrangements not concerned with sustain-ability questions are also intrinsic elements of the socio-technical system andwill need to be addressed in any governance moves for sustainability.
 Furthermore, the relatively institutionalized deliberations and decisionstaken in formal governance settings are not the only arena in which socio-technical practices and problems are considered and articulated. Governancetakes place within a wider and more spontaneous political discourse that can,from time to time, disrupt and penetrate more formalized governance delibera-tions and activities (Hajer, 1995; Torgerson, 2003). As an example, the ebb andflow of different narratives within political discourse on energy (e.g. environment,security, poverty, dependency, energy ‘gaps’, liberalization) have been reflected inshifting patterns of support for different socio-technical practices in energygovernance. The performance of these different practices is reconsidered againstthe newly salient criteria or concerns in political discourse (e.g. the rise, fall andcurrent attempted revival of nuclear energy).
 In addition, care must be taken to avoid the relativistic trap. To acknowledgethat the sheer complexity of natural and socio-technical systems introduces adegree of indeterminacy, does not imply that ‘anything goes’ (Cilliers, 2005;Grin, 2006; Stirling, 2006). Material structures and institutional processes,however complex, still constrain the way sustainability governance arrangements
 Objectification and Reflexivity in Socio-Technical Systems 365
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 can interpret and ‘construct’ an agenda for a socio-technical system. There will beelements of the day-to-day operation and development of technological practicesassociated with the socio-technical system that offer limited interpretative flexi-bility and resist assimilation to the priorities of sustainability governance.Power relations and established structures—as well as the inherent propertiesof technical artefacts and natural environments—limit the diversity of framingsand social constructions of socio-technical systems that are available to sustain-ability governance. The argument is not over whether ‘closure’ will necess-arily—or desirably—occur. Rather, it concerns the locus, form and degree of thissocial closure.
 In other words, the conceptual positioning of governance as an internalfeature of socio-technical systems does not render these ‘internal’ governance pro-cesses into the sole constituting forces. Rather, governance activities connect andinterpret broader socio-technical realities and wider political discourses andprovide an important focal site. So the co-constitutive role of governance is as adeliberative site shaped by, and shaping, socio-technical systems and politicaldiscourses.
 As with ‘success’, so is it important to recognize the limits and conditional-ities attached to notions of ‘failure’. Just as solutions can seldom be ‘optimal’, soare governance failures rarely complete. Incompleteness, insufficiency or diver-gence from initial aims is usually qualified by mitigating factors. Moreover, satis-ficing must not be interpreted conservatively and follow only incrementalapproaches. More ambitious and radical paths can be realized. The crucial pointis that governance retains faculties for reflexivity, flexibility and irony in respectof failure as much as success. This ironic stance derives from recognition ofhow one is reflexively implicated in the imperfect social construction of a socio-technical ‘object’ and sustainability ‘goal’. It demands greater humility overlimits and fallibility of both analysis and deliberation, whilst retaining optimismover the efficacy of action (Jessop, 2003). In these terms, it is better to acknowledgehow power relations help shape and curtail deliberation, than to pretend such dis-tortions do not exist (Meadowcroft, 1998).
 A second strategy worth highlighting, this time exclusively under ‘govern-ance on the inside’, is deliberately to cultivate a “flexible repertoire of responsesso that strategies and tactics can be combined in order to reduce the likelihoodof failure and to modify their balance in the face of failure and turbulence inthe policy environment” (Jessop, 2003, p. 107). From a narrow (economic) andshort-term perspective, this may look like inefficient redundancy. But underbroader and longer-term perspectives, such flexibility is an essential response todynamic and uncertain environments. These general governance injunctions res-onate with the wider literature on adaptive capacity, resilience and robustness(Folke et al., 2004).
 Governing Under Conditions of Ambivalence, Uncertainty and DistributedPower
 This paper has developed a schematic dichotomy of sustainable socio-technicalgovernance. ‘Governance on the outside’ is considered as external interventionacting upon an effectively separate socio-technical object: appraising the object,forming commitments accordingly and monitoring progress. Tasks are essentiallyinstrumental and managerial. ‘Governance on the inside’ is seen as internally
 366 A. Smith & A. Stirling
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 co-constituting the socio-technical system—conditioning and itself conditioned bythe relationships, practices, problems and understandings which it seeks to steer.Tasks are consequently characterized as more political than managerial.Implications arising from these two ideal-typical conceptualizations are summar-ized in Table 1. Each suggests different strategies for realizing sustainablesocio-technical transitions. Correspondingly, each approaches questions ofambivalence, uncertainty and power relations very differently.
 ‘Governance on the outside’, owing to its fundamental objectifying drive,considers ambivalence and uncertainty as temporary conditions. Uncertaintiesare ‘closed down’ through ‘better appraisals’. Successive appraisals will, overtime, feed lessons back into the continual (re)formation of commitmentstowards sustainability, progressively clarifying the ultimate object (a sustainablesocio-technical system). Just as uncertainty is subject to reduction in this way, sotoo is any ambivalence on the part of contending actors, concerning the character-izing and prioritizing of different aspects of sustainability. Even if unclear at theoutset, ‘optimum’ solutions and pathways are expected to become evident indue course.
 The question of power in ‘governance on the outside’ is relevant in so far asgovernance processes need sufficient power to bend and co-ordinate actor com-mitments to the findings of appraisal. As understandings about the socio-technical system improve (uncertainty reduced through learning), and as thesuperior performance of certain sustainable socio-technical practices becomesmore evident (ambivalence overcome through converging experience), so thepower of argument is enhanced and the need for coercive power reduced. Mana-ging ambivalence, uncertainty and power is undertaken by following strategies inthe left-hand column of Table 1.
 ‘Governance on the inside’ sees things very differently. Uncertainties aretransformed rather than reduced, since reductions under one framing merelypose more questions under alternative framings. Ambivalences prevail overhow governance should best cut into and simplify the sheer complexities ofsocio-technical systems and dynamic relations with complex natural systems.Power relations are recognized to pervade the negotiation of governanceconstructs. Ever more accurate appraisal is unlikely to see the progressiveevaporation of such power relations. Rather, such relations must be renderedtransparent and subject to deliberation and scrutiny. Negotiations of ambiguity,uncertainty and power are undertaken through strategies in the right-handcolumn of Table 1. None of these serve to resolve ambiguity, uncertainty or con-centrations of power. Rather they provide means for living with them.
 The overriding strategy in the left-hand column is to objectify. The overridingstrategy in the right-hand column is to enhance reflexivity. The question is, do ourtwo types always contradict one another, or can they be complementary? Theshort answer is that they are inherently in tension. Each adopts very differentapproaches to the building of pathways to sustainability—with potentiallycrucial implications for the natures of these pathways themselves. A longeranswer is more qualified, considering possible accommodations where govern-ance is viewed over time. In reality, both types are present simultaneously tovarying degrees. Indeed, the resulting tensions may play a key role in drivingthe unfolding dynamics of governance itself.
 Thus, analysis can track (theoretical and practical) developments insocio-technical governance as they move around the cells in Table 1. If, for
 Objectification and Reflexivity in Socio-Technical Systems 367
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 example, governance innovates appraisal procedures that open up the outputs(top right of Table 1), but still anticipates appraisal as determining the necessarycommitment formations for sustainability (bottom left of Table 1), then this contra-diction will soon become apparent in disputes over the basis of the course ofaction taken. Conversely, appraisals purporting to be ‘objective’ (top left cell inTable 1), but whose narrow framing actually corresponds tightly to prior sectionalcommitments, will also meet with difficulties.
 Two recent examples in the UK serve to illustrate these tensions. The limitedeffect of the government-launched GM Nation debate in the UK illuminates thefirst pattern. Here, high expectations were created over an unprecedentedprocess of broad and open engagement—effectively articulating in high-levelappraisal perspectives that had hitherto been marginalized in earlier governanceprocesses on this issue (DEFRA, 2003). Yet, the resulting effects on tangible policycommitments were minimal, accompanied by official attempts to discredit thebasis and authority of the appraisal exercise itself (Grove-White, 2006). Therapid succession of formal government ‘energy reviews’ conducted in the UKbetween 2002 and 2004, on the other hand, illustrate the second pattern. Here,the first ostensibly ‘objective’ appraisal exercise concluded that renewableenergy and energy efficiency should form the basis for low carbon energy strat-egies (SU, 2002). On effectively repeating the process out of concern thatnuclear power had been unduly neglected (Adams, 2002), the conclusion in a sub-sequent White Paper was none the less that the nuclear option remained “unat-tractive” (DTI, 2003). Only on a quickly convened third attempt, did a furtherformal government ‘Energy Review’ manage effectively to ‘trump’ the earliernegative conclusions (DTI, 2006). Yet this final outcome was itself then overturnedunder Judicial Review on the grounds of an inappropriately constrained processof appraisal (Woodward, 2007). The revealing response on the part of the primeminister to the effect that this outcome will affect the consultation, but “won’taffect the policy at all” (BBC, 2007) could hardly provide a more stark illustrationof the practical distinction between appraisal and commitment!
 More detailed case studies, elaborating on sketched examples such as thoseabove, are needed to test and develop the scheme provided in this paper. Ten-dencies towards objectification and reflexivity in these governance historiesneed mapping, the coalitions who are seeking to objectify or introduce reflexivityneed studying (bringing actors back in), as well as analysing the processes whichbring the two tendencies into contact, and how one becomes undermined whilstthe other comes to the fore, and when this becomes destabilized again.
 Current attempts by theorists to formulate ‘reflexive governance’ can be seenas a conceptual move to the right-hand column of Table 1. Any difficulties in theseattempts arise because they retain some of the managerial aspirations of govern-ance in the left-hand column (see, for example, the edited volume by Vob et al.(2006)). These theorists suggest, depending on the context and perspective, itmay or may not be reasonable to argue that ‘framing politics’ must cease atsome point, and governance must arrive at some manageable, objectifyingclosure.
 Even with the benefit of initial understanding and further learning, an‘eternal tension’ will remain between the need to fix an approach inorder to do something here and now and perhaps make a difference,
 368 A. Smith & A. Stirling
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 and the still insufficient understanding of what might happen whichmakes it difficult to ‘fix’ the appropriate approach (Rip, 2006).
 However imperfect or provisional they may be, commitments will (of course) beformed. Whether consensual, majoritarian, elitist, or to meet sectional interests,pragmatic ‘decisions’ must be made (or at least be seen to be made). This analysisreminds reflexive governance theorists why any (managerial) ‘implementation’will always be provisional and, indeed, why ‘decisions’ have to be put into abroader historical context. In both cases (but for different reasons), governancemust substitute hubristic aspirations to optimal solutions with more modest ‘satis-ficing’ strategies aimed at “acceptable outcomes” (Simon, 1983). In practice, satis-ficing happens to varying degrees in virtually all governance settings (even ifoutward-facing representations present decisions as optimal). A more open andtransparent satisficing strategy requires regular self-critical re-assessment of theextent to which these strategies are delivering the outcomes desired underdifferent perspectives.
 Conclusions
 The central argument in this paper is that the manner in which governance pro-cesses may realize1 sustainable socio-technical systems depends on the generalway in which each is conceptualized in relation to the other. Too often in thesocio-technical systems literature, these conceptualizations remain implicit andconfused. In this paper two contrasting ideal-typical conceptualizations providea heuristic for studying processes of objectification and reflexivity in governancemore systematically. Analysing governance processes using the heuristic hereseeks to understand the tense combinations of (contradictory) strategies exempli-fying governance on the outside and inside (Table 1), and how these propel policydevelopments.
 The argument is not that conceptual distancing between socio-technical gov-ernance subjects and objects is always necessarily unhelpful or wrong. The pointis rather that interlinkages between socio-technical appraisal and commitmentsshould become more reflexive. In particular, there needs to be greater appreciationof the internal loci of governance processes within the socio-technical systemsthemselves, and of the necessarily more ‘open’ role of appraisal under these con-ditions. In contrast to governance conceptualized outside the system, positioninggovernance inside the negotiation of socio-technical change requires processes foropening up debate and revealing technology’s inherently political nature. In short,we need to move from a view of ‘steering as management’ to an understanding of‘steering as politics’.
 In the end, sustainable development is an open-ended political process. Theartificial separation of a governance ‘subject’ from an unsustainable socio-technical ‘object’ may provide some convenient simplifications for governancefunctions, but it quickly becomes apparent that this is just an expedient closure.Despite managerial attempts to elide ambiguities, obscure uncertainties andexclude dissent, neglected complexities have a habit of re-emerging in evermore unforgiving ways. At the same time, however, there will always be limit-ations to reflexivity and consequent needs (in certain governance settings, atleast provisionally) to objectify and fix the socio-technical. In practice, therefore,governance both will (and should) move between the two poles established by
 Objectification and Reflexivity in Socio-Technical Systems 369
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 our ideal-types of governance on the ‘outside’ and ‘inside’. The key challenge is toacknowledge this dynamic and learn from these recursive movements betweenreflexivity and objectification.
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 Note
 1. The term ‘realize’ is intended in both senses here: to come to understand ones interests; and to tryand fulfil those interests (after Byrne, 1998).
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