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1 Introduction

Questions about the possibility to steer societal development, i.eoldtsttynamics in order
to bring about desired future states of society, have come up high agethéa with the issue
of sustainable development. Not that they had been resolved in previoussities, but
something like a truce had emerged from spirited struggle betoggsesing camps of ra-
tional strategists and sceptic evolutionists that took place thooighe last quarter of the
twentieth century. An implicit compromise beneath it could be forredlas “actual control
is not possible, yet it is still being attempted and sometimésamehow it actually seems to
work — at least for particular segments of society and confineliarof success”. A parallel
development took place in discussions with respect to political rsgeeni the level of nation
states as well as with respect to the organisational steering in busiaéssinistration.

The field is stirred up by a provocation contained in the concept cisaiste development.

The concept articulates a utopia. It calls into question ideoladi@sogress and everyday
practices along the trajectory of modernisation as we know fittemthe beginning of indus-

trialisation some 200 years ago. This immediately prompts a goesain fundamental tra-
jectories of societal development be deliberately changed?aDalls the concept of sustain-
able development not even worth the effort of further defining ialmit can, in any event,
not be realised? We pick up this question in this article and attmahswer by having a
close look at what it actually needs to pursue any such thegteering societal develop-
ment. Against this background we find that steering sustainable dmaibpakes place in

many different contexts which entail different degrees of coxitgland possible hurdles for
successful steering. We can therefore ask a more difigeshtquestion: What particular
problems of steering for sustainable development occur in partistletions? How can

these problems and combinations of problems be understood and dealt with?

When we have a look at existing theories of steering, we firiereft approaches to under-
stand the relation between intended control and ongoing developmentsdiAghorthey
issue different assessments of the possibility for suceesgige different recommendations
to actors. Most theoretical discussions repudiate a simple Higa@rcontrol model. Charles
Lindblom issued the provocative statement on the rationality of ‘mudthiogigh’ and pro-
poses a sober view on the messiness of real world policy-mdiahd¢etds into strategies of
reflected incrementalism instead of grand designs (Lindblom 1B@59][; Lindblom 1979).
The steering implications of the functional differentiation of etychad which had been car-
ried to the extremes by Niklas Luhman introduced some deep ssmpaspecially in the
German speaking social science community (Mayntz 1987; Luhmann andpiStB89;
Willke 1992; Jessop 1997). Insights imported from complexity thedinatother important
imprint on policy and management theory, shifting attention to nonrlag@amics of self-
organisation and emerging order (Dorner 1989; Dobuzinskis 1992; Stacey 18S6dA
Cohen 2000; Vester 2003 [2002]). Most recently, theories of co-evolution amdrkenter-
action that have been developed in the study of socio-technicagelisave come up with
elaborated shaping strategies that refrain from unilaterdta in favour of interactive learn-
ing (Rip 1998; Rotmans et al. 2001; Rip, Groen 2002; Rip 2006). More exacapikesbe
cited. Any kind of synthesis into a general theory of steerirgnahof societal development,
however, proves impossible. This is, because of differences in funtiEnaad often onto-
logical assumptions about the structure and the dynamics ofatial{svorld. Steering the-
ory depends on the conceptualisation of ongoing change and dynamics of transformation.

In spite of theoretical struggle, however, steering has rech@semportant as ever in prac-
tice. No politician or manager who, in advertising her programme,dagiit that she sees
no way to actually realise it. Neither would anyone, in lookagk on a legislative or busi-
ness year or a personal career, concede that all the goodhbhpeEned completely acciden-
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tally. And despite the marked fuzziness of the concept of sustaidabklopment and the
scepticism about capabilities to attain it, we see a greatsity of activity that has started to
infuse it with life — on the level of international politics aslvas local life styles and produc-
tion practices. It seems that despite a lack of robust knowledgéethev and how steering
Is possible, it is still being done.

A starting point for this paper is that not only concepts, theondstategies of steering are
very different, but also the actual contexts in which steerikgstgplace. The diversity of
steering theories is therefore not a problem but an asset fdoplegesociety’s capacity to
deal with its own future. We would like to postulate that diffeisaering theories contain
useful conceptualisations of different facets of societal yealthat is needed, in order to
make use of this potential, however, is a method to systematiekdtg theories to empirical
steering situations to which they apply. There may be situatvbich allow for central plan-
ning and control, and there may be others in which not much more fleoter drifting in
the stream of ongoing dynamics is possible. This articha iattempt towards a more system-
atic investigation of the issue of “matching steering theories withirsgegituations”.

To this end, we first work out basic elements of steering (palsg knowledge, power)
against the background of sustainable development (Section 2). Iwehigd that goals,
knowledge, and power resources can easily become fluent and indeteerathahl one deals
with problems of sustainable development. This highlights fundamemi&d lio steering and
requires rethinking conventional ideas of rational planning and control. \Howbese limits
are not the same in each and every situation. Different contextsfdre require different
steering approaches. We propose criteria by which the degasebdfalence of goals, uncer-
tainty of knowledge and distribution of power within a given context loe assessed. Varia-
tions of the degree of complexity within each of these dimensimnsat the basis of a typol-
ogy of different steering contexts.

In a next step, we present a review of selected steeringdbheahat contribute to the discus-
sion of sustainable development (Section 3). The review carves am@gmns about the

possibility to define goals, obtain certain knowledge, and conceipioater resources in or-

der to control system change. The result is presented as achastefs which represent five
different combinations in which theories problematise ambivalengoal, uncertainty of

knowledge, or distribution of power.

The typology together with the theory review allows us to matphs of steering contexts
with suitable theories of steering (Section 4). A particular typsteering situation can be
identified with the held of criteria for ambivalence of goals,antznty of knowledge, and
distribution of power. For each type of context there is a spesgfiof theories that offers
useful understanding and strategy recommendations.

In concluding the paper we discuss the achievements of our approactvéo steering ques-
tions of sustainable development (Section 5). One central poiwéhatint to make is that a
differentiated view on steering situations and theories may oéeralleys for theorising and
practical experimentation. A general “yes or no” with resge the possibility of steering
sustainable development can be substituted with a specified “it depends”.

2 Classifying steering contexts

In order to provide a semantic anchor for the following discussvenstart with a working
definition of steering aa purposive attempt to bring a system from one state to another by
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exerting influence on its dynamics of developmédiritis definition presupposes the differen-
tiation of a subject and an object of steering (the steerimy, dziwever, may be part of the
system to be steered). Steering does not imply that goaltedienfluence on system dynam-
ics is successful; the relation between intention and outcoméher ra central concern in
steezring theory and practice (with these specifications w&elgl follow Mayntz 1987: 91-
95).

So defined steering takes place in different social setting®mmtifferent levels of societal
organisation. Public policy on different levels plays an important boiejt is not the single
most relevant form of steering in society. Steering also tplkee® within organisations such
as business companies, non-profit organisations and administrative agencie§oApthese
formal and comprehensive modes of steering in policy and manageneratate comple-
mentary and interfering actions that are equally aimediagibg societal systems from one
state to another. These are, for example, the writing of jostealiho intend to shape public
discourse, the work of scientists who aim to establish problem d&fmiand expectations,
public mobilisation of environmental organisations aiming at a consampaycott, or nego-
tiations between companies who agree on common standards of performaheetollow-
ing we put a focus on political steering as the most promirgdreasee of public expecta-
tions with respect to sustainable development. Most of our examplesaavn from this area.
In terms of conceptual work, however, we aim at presenting conswteydhat apply to dif-
ferent forms and contexts of steerihg.

Conventional concepts and strategies of steering rest on the assuthpt the following
preconditions can be mét:

» Decisions on value trade-offs are taken in ordelet@rmine goals.
* Knowledge on system dynamics is at hand in ordessess options for action
* Power to controfelevant factors that influence system development is given.

In considering steering contexts for sustainable development thibipioss to secure these
preconditions are called into question (Vol3 and Kemp 2006): Sustainabéity gre inher-
ently ambivalent. Knowledge about the dynamics of coupled social ansy@ablsystems is
uncertain (if it is not ignorance that prevails). Power to sliapgamental social changes is
distributed all over society. At first, this causes discomfod eonfusion, because any reli-
able anchor for developing steering strategies is lost. How sle&king be possible, if not
even the goals are clear, nor can the consequences of action bptjmmeslicted, let alone the
lacking capacity to implement what may be regarded as a (&edtegy? On second sight,
however, this situation offers an opportunity to systematicallypredate concepts and

! We use the term steering, because it refersetoetiuirement to change course which is embodisdstain-

able development. We understand it to be a morergénotion than controlling, guiding, or shapingieh
each imply a more specified understanding of systgnamics and how they are influenced.

We feel that these provisos are in place becauseme respects the notion of steering has baaredl so
far as to include any kind of coordination and ortteinteraction processes, even if it “accidentigsults
from spontaneous self-organisation without anyetisible attempt at goal-oriented shaping.

This definition of steering relates to governaimcthe following way: the governance of a socistgtems is
the interplay of various forms of steering by diffiet actors within their respective (institutionajntexts
and the emerging patterns of interaction that tefsoim it. Governance comprises steering and stges
embedded in larger governance structures and dgsaiineir relation can be understood as a microronac
relation.

Most often, these assumtions are implicit. They explicitly stated in project rational planningigelines,
management handbooks and the like. A similar totdedistinction of problem dimensions is used irnttme
odologies of transdisciplinary sustainability resda(MOST Project 1997; Thompson Klein et al. 2001)

4




Steering in context
VoR3, Newig, Nolting, Kastens, Monstadt

strategies of steering. Sustainable development draws attention to leasieditions of steer-
ing because their fulfilment can no longer be taken for grantefiniBg goals, analysing sys-
tem dynamics and building coalitions cannot generally be consideas# aftskilful crafting,
but often meets fundamental boundaries which have to do with the kpbldém that we
are facing. Sustainable development involves heterogenous valuesexamgphmics and
macro-social change. This is where established methods ninmesital rationality have to
pass.

For our purpose of differentiating conceptual discussions of stedrawgever, this situation
offers a starting point. It reveals three basic dimensionseefisg which can be used to de-
scribe and classified steering contexts as well as stedraagies. The ambivalence of sus-
tainability goals (2.1), uncertainty of knowledge about systemrdigsa(2.2), and the distri-
bution of power over factors that influence system development (2.3eoan & variables
for a typology of steering. In the following paragraphs, we takesaattempt at conceptualis-
ing these three dimensions of steering in more detail. We pr@pssé of criteria for each
dimension in order to position any given steering context on ancumi between simple
(value ‘0’) and complex (value ‘1.

2.1 Ambivalence of sustainability goals

Sustainable development is often referred to as a normative aoantaspecially when it
comes to the question of what sustainability means in practiceylaaidt specifically seeks
to achieve, the concept is affected by its inherent subjecewity ambiguity (Kates et al.
2005: 12). Thus, to reach agreement by actors from different perspemtivtbg particular
conditions of a problem area, sector or system that are coessidersustainable usually re-
quires a long negotiation process (Grosskurth and Rotmans 2004: 138). I@ftens tsimply
no way to get there, at all.

Yet, even though the discourse on defining sustainable developmayitlis\alue-laden, the
concept has a functional condition at its core: it sets the conditairdevelopment should
not undermine itself in the long run. The concept is thus normative &xtaet that it implies
a value decision to sustain societal development on earth ratheo thamhilate it. The norm
IS, in this sense, intergenerational equity. On this level of adigin, there is, not surpris-
ingly, overwhelming consensus. But the crucial question for redbvgovernance is: which
kind of instruments, practices and system structures are needestdm societal develop-
ment? In steering for sustainable development, this question is linkezlltknown disputes
about the operationalisation of sustainability for assessing cortexdteologies, policy op-
tions, and system structures. Due to the impossibility of derivingnawer in an objective
and unequivocal manner, divergent values and risk perceptions come inteeaistirling
2003). In practice, defining sustainability involves, therefore, tradffidifferent social goals
against each other — even though there is no general currency throwfhtiigicould be
done (cf. Becker 1997: 6ff.). This introduces a fundamental ambivalence ofrgjoadseiering

® Information and complexity theory have develomhffierent measures such as Shannon entropy or algo-

rithmic complexity to determine and quantify conyile, randomness, uncertainty and heterogeneitg (se
Zurek 1990; McAllister 2003). Following a customattemerged from this work, we employ a numerical
scale ranging from 0 to 1 to demarcate the levebofiplexity in the three dimensions of steering.stnds
for simple, clear, structured or well-controllalsi¢uations. “1” denotes complex, heterogeneoudstimdt,
ambivalent, diversely structured, uncertain orudiff situations. We are aware that a proper queatiiin is
hardly feasible. Yet, the measure allows for a Wagidgtinction of complex, medium-complex and simple
values in any of the dimensions. As a general thie,more complex a steering context is in any afride
dimensions, the more different elements are netaptbperly describe it.
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for sustainable development; sustainability often is a matteasoWell as” (e.g. efficient and
socially just and ecologically sound) rather than “either or” (Beck 1993).

However, there are situations with different degrees of ambisaléDost-effective exploita-
tion of energy efficiency potentials is, for example, a cleddiined and undisputed goal.
The question what a sustainable overall structure of energy proviswld Yook like, on the
other hand, entails all kinds of difficult questions, such as tradinteoffnological risk of
nuclear energy or aesthetical nuisances from windmills aggnegnhouse gas emissions
from coal-fired power plants, to give an example. In order to be pr@cise about the condi-
tions that make sustainability goals within a given steerorgext more or less ambivalent,
we distinguish two aspects: conflict between contending definitiossisihinability and the
vagueness of sustainability goals that have already been agreed upon.

Conflict of goals.As people hold different values (and change them over time), they appl
different criteria and appraise options differently, and makereifit decisions. Even if eve-
rybody generally agrees about what is good and what is bad, thedgendgferences in how
certain values are ranked — and weighed in decision-making. Tegpeially relevant for
sustainability assessment since equally legitimate goalsmlg seldom be achieved simulta-
neously and to the same extent. What, for instance, are the consaguketagets of the
Habitat-Directive contradict those of the Water Frameworle@ive? This might be the case
for the biological status of an aquatic ecosystem, where one species detaandspen habi-
tats, while the other needs muddy and sandy areas. In this caspethgonalisation in the
sense of one directive might contradict another. Other examplesftittng goals are alter-
native visions of sustainable energy provision, one based on nuclear,ghergther on re-
newables. This example shows how ambivalent goals are closelgatedrio risk assess-
ment. Evaluations of what an acceptable risk is differ greatlydsn actors and contexts and
cannot be determined exclusively under scientific aspects (Stirling 2006).

Ambivalence of goals might be a frequent phenomenon in governansestamnable devel-
opment, but it does not have to be symptomatic. Even with issues where basic valueestruc
of political groupings are involved, particular sustainability geals be consensual. Social
debate about the depletion of the stratospheric ozone layer has qettkéydn overarching
consensus to fade-out the production and use of chlorofluorocarbons (CFCs).

Depending on the number of differing sustainability goals, coimtjgbarties and the degree
of conflict within a given problem context — as indicated by statgsnof politicians, interest
groups or in press articles — goal ambivalence varies betwee(0) and high (1). The am-
bivalence of goals is likely to be higher the more encompassing the atichssiges are, i.e.
the larger the scale and the wider the boundaries of the systeimcus as well as the dis-
tance from actual political and economical situation and givenragsté values to demanded
changes.

Vagueness of goalkven if no acute conflict is apparent, goals may prove ambivai¢heyi
are not mapped out specifically enough (e.g. in terms of focus, qcatindim and time scale)
to serve for discriminating between concrete options for action. Situiation often arises
when goals are derived from preceding collective decision-makimgesses, such as laws, or
governmental declarations. Due to external pressures to achieed tmmsensus, these goals
often cover underlying conflicts, which are still unresolved. Theyeleaom for interpreta-
tion and thus postpone concrete decisions, e.g. by employing symboliegpleasryone
agrees to but which are, intentionally or not, impossible to operasenali practice (see
Newig 2004).

Much of EU legislation, such as the Water Framework Directiwetains this kind of goals,
as, for instance, the goal to attain a “good status” of all European wates il 2015. The
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vagueness of this goal, which is hardly contentious at the scate dfnion, leads to dis-
agreements on lower scales as a clear definition of the'ged status’ is missing (Johnson
2001: 2). Its measurability thus depends on local conditions and will beuttitib operation-
alise in particular cases (Newig et al. 2005). Ambivalence ofsgwsauld, in this case, be
quite high (close to 1), since possibly conflict-intensive negotiatewasrequired at lower
policy levels (member states and regions) in order to artigedafinition that can be an ori-
entation for actual practices of water use. The more contraglicbjectives can still be sub-
sumed under a given sustainability goal, the more ambivalent it is.

Yet, a politically-defined sustainability goal can also keadly expressed, unambiguous and
not have much room for divergent interpretations. In this case, amibeals very low (close

to 0). For instance, in November 1990 the German federal governmestedeitie target of
reducing the German emission of £y 25 % until 2005 as compared to 1990. This goal is
measurable and it is clear when it must be met (whetherstingslistic, or how it should be
implemented, is a different question).

The operationalisation of the sustainability concept necessanigins contested and must be
understood as a moving target. The social perception of the sudibiradlgertain practices,
and the socio-ecological system dynamics in which they aredefebechanges with devel-
oping public discourse and scientific knowledge production. Although sustainabilitycgoa
neither be generated from universal norms or moral systemsyrsmidntific prognosis and
risk assessment, an increase in what is regarded as certailedgewbout socio-ecological
system dynamics can decrease their ambiguity. Thus, uncgriahmith is treated in the fol-
lowing paragraphs, is one source of ambivalence in goals.

2.2 Uncertainty of knowledge about system dynamics

Besides the ambivalence of goals, sustainability problems oftéer $tdm informational
complexity and uncertainty (Newig et al. 2005). Since the Club ahd®s “Limits to
Growth” (Meadows et al. 1972), along with the methodological cnitigishas experienced,
there has been a rising awareness that what we now dalinsdmslity problems tend to be of
a complex nature, full of non-linear interactions and interdependenoi@sherefore difficult
to predict, the more so, as one has regularly to deal with uninterféetseBuch problems
are consequently difficult to govern (Dérner 1989; Vester 2003 [2002]).

Sustainable development as a policy goal focuses on long-term dgnainsiccio-ecological
systems in a global context and transgresses traditional knendeagains. Social, economic
and ecological issues are often intricately intertwined. Marstainability problems extend
well beyond the scope of disciplinarily-defined problems and thaittegy models that are
used to understand them. The ecological and health effects ohogegs of industrial pro-
duction or life-styles are usually not visible (such as chenaicahdioactive pollution) and
cannot be experienced in daily life (Beck 1986). Scientific metlobdseasurement and in-
terpretation are necessary intermediates to detect and mdratayes in the environment and
the effects of actions (Eder 1997, 41). But also science oftertdailevelop a thorough un-
derstanding of underlying mechanisms. An example which portrafggedif kinds of uncer-
tain knowledge is the issue of BSE/VCJS (mad cow diseasst). thi infection of cattle from
feeding on meat and bone meal was unknown and unforeseen and had to beuctednst
after the phenomenon had appeared. Second, the risk for humans of coming dow@JBit
Is still subject to scientific dispute; accordingly, there isemtainty about the need to take
protection measures. Third, there is high uncertainty about the efféedferent policy op-
tions (such as import bans, culling, testing) that could help solve thdeprdcf. Dressel
2002).
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Due to complex interactions across society and nature, the umdiemgtaexplanation, and
analysis of the problem of sustainable development becomes a priobits®if. Following
from this cognitive difficulty in understanding sustainability peohs, a key challenge of
governance for sustainability lies in the fact that it is warck®w a sustainability goal can be
reached. To put it differently, the effects of proposed interventiomsypically highly uncer-
tain, given that the causal relations and dynamics of the system at ispoerdyainderstood.

Acknowledging that many sustainability problems are of a compénre, we do also see
that not all share the same degree of complexity and uncertainty. Twaadarbe proposed
to distinguish different degrees of uncertainty with respect tayhamics of the system with
which one interacts in implementing steering strategies. Tdgleehia given steering context
scores in each of these criteria, the closer it gets to the value of ‘1’ as dppd¥e

Heterogeneity of interacting factor&enerally, a problem is considered complex, the more
attributes, elements or variables are required to sufficierberibe the problem, and the
more scientific disciplines are affected. A special aspkestistainable development problems
is that they often comprise interaction between very differements from the domains of
society, technology and nature (van den Daele 1996). Apart fronethieiferent dynamics
by which these elements change, it must be understood how thegimgh each other and
feed into larger socio-ecological patterns of development. In casebé&em cannot analyti-
cally be isolated from its context, disciplinary-structured krolgk is of limited use. In order
to get a hold of dynamics which are important for the governirsystainable development,
‘knowledges’ from different domains and disciplines need to be brougéthtrgand linked
up with each other. Methods for problem-oriented transdisciplinary leaoel production
have only very recently begun to be developed (Hirsch Hadorn etodleender et al.; Nolt-
ing et al. 2004; Bergmann et al. 2005). However, here, some probleais@more complex
than others. Shaping the dynamics of change within a small, ieahg-structured organi-
sation requires understanding the interaction of less and more homogeneoushactshap-
ing structural change in the energy system, for example.ieése would therefore imply
Iovger uncertainty about effects of steering actions (close tba®) the second one (close to
1).

Feedback loops and emergent dynamissides the number and heterogeneity of elements
that are involved, a specific quality of problems is given by thg im which elements are
interconnected, i.e. how the system is structured. This refene ttensity of interconnections
and mutual influences which create feedback loops. If overlapping féedpeles play a
great role in system change, its dynamics become non-linglaleas predictable. Systems
then exhibit contingent dynamics of self-organisation and emezgdimme lags, many indi-
rect effects, (latent) instabilities of systems behaviousptitb changes, path-dependency of
development and a high sensitivity to initial conditions make intervematio@ry precarious
endeavour (Prigogine 1979; Shackley et al. 1998; Urry 2005). Such compl@xidg do not
characterise each and every system context of steering famside development, however.
Many processes show much simpler patterns for which dependfttgefaind independent
factors (causes) can be analytically separated and the autworaducing or increasing the
value of causing factors can be predicted with satisfactory certainty.

®  Another example from environmental protectiontare problems of air pollution: sulphur dioxide (§@nd

tropospherical ozone ¢pin industrialised regions. The latter exhibitmach more complex pattern due to a
multitude of emisson sources, a strong dependencyeaather conditions and different kinds of tempora
variabilities following the daily cycle of solardetion and the daily and weekly cycles of car esad he
former, on the other hand, stemming mainly frongdacoal-fired power plants, is much more evenlyrithis
uted and predictable in its dynamics (Newig 2004).
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Whereas the number and heterogeneity of interacting facotsirc principle, be dealt with
by assembling information and networking different knowledge sourcasi@h\et al. 2005),
emergent dynamics imply irreducible, ‘radical’ uncertaintgll{fPzoni 2003). In the end,
problem complexity also depends on how the problem issue and its scivpmeésl (see
Nolting et al. 2004). For instance, the German “Waldsterben” probletheofl980s was
framed by scientists as a highly complex issue due to thépheudffects of acid depositions
on plants, chemical reactions in the soil and so forth (high uncejtaiuplic and political
debate, on the other hand, presumed a straightforward causalnsgii in the sense that
industrial pollutant emissions cause acid rain which in turn caosest damages (low uncer-
tainty) (see Newig 2004).

2.3 Distribution of power to shape development

Irrespective of the ambivalence of goals or limited knowledgeqtiestion of how to imple-
ment developed strategies still remains. This refers to th&bdison of capacities to imple-
ment sustainable development. According to what is discussed gficteo mobility, food,
housing, energy etc., this involves deep structural changes. Such shesigjé from the in-
teraction of many different factors and processes, suchieaagiic and technological devel-
opment, market strategies of firms, public policy and regulatiorresttgroup politics, public
discourse, life styles, cultural attitudes, demographic changetq name a few - and they
take very long time spans to unfold. The capacities to influensekitial of structural change
rest with a broad range of heterogeneous actors who have miffgodlem perceptions, val-
ues, ideas and interests about what to do. Coordinating activities witantific research
fields, technological innovation networks, big companies, governments, agstiand mil-
lions of households is difficult enough. Coordinating activities actusset diverse fields is
what would be needed to implement strategies for the shaping efadatevelopment. This
view on the sources of influence on societal development throws lighieadifferent places
at which steering for sustainable development has to take place — and indkied) isléze.

This diversity is connected to particular steering contexts,hwbaém show varying features
with respect to the distribution of power to implement steeriragegjies. For many problem
settings of sustainable development, control capacities are igifijouted. This is particu-
larly the case when they touch structural transformation of wsemtors of society as in the
case of strategies for sustainable mobility, agriculture aiggreystems. Overarching compe-
tencies and procedures for controlling the different activitiesateatelevant in exerting in-
fluence are not established. Distribution of power is therefore higbther cases, like the
introduction of new product policies within companies, power can be comeentrated with
a few managers. In these more hierarchical settings, distriboftipopwer is lower (even if
product policies can still be obstructed by employees of lower hierarchy)levels

For a more detailed analytical classification of steerimgexts with respect to their features
in the dimension of power, we can distinguish between horizontalbdistm of power and
vertical distribution of power.

Horizontal distribution of powerAn example of a case in which the horizontal distribution of
power is high (close to 1) is the development of a long-term es&@ggy. Here, very many
actors of different social contexts like several ministugdities, technology providers, envi-
ronmental and consumer associations and research institutes need to wbek togaiake an
effect. None of the roles is hierarchically superior in thesedahat it can unilaterally deter-
mine the actions of others. An example for horizontally-concentpate@r (distribution low,

l.e. close to 0) can be the realisation of an eco-manageme@tuait scheme in a company.
Even if the eco-audit must be coordinated between different memb&tiedfahe interorgani-
sational interplay between different departments or betweemafitfeompanies is rather low
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and the management may have considerable power resources to coongiphateentation
process. Indicators for the degree of horizontal distribution of poweha number of policy
fields, different organizations, or actor groups involved in the impiaien of steering
strategies in combination with differences in power resources that theyspaselof.

Vertical distribution of powerVertical distribution of power refers to interdependencies of
steering activities on different levels of governance, sugiobsy-making on the level of the
European Union, national governments, regional states and local mutigspalor the coor-
dination of business strategies on the level of general induassalciations, sector specific
associations, on the level of single companies and departmentsavidbmpany. Here, steer-
ing can also take place in contexts in which general framewgtkateons are set by higher
levels that are specified and enforcement at lower levelsex@ample is policy-making on
higher education in Germany which needs to be aligned with the iraptation of European
standards for mutual recognition of academic degrees, the compsteh€&erman Bunde-
slander to set legal frameworks for universities and the impl&ten in terms of particular
organisational structures and curricula by the universities anddisgartmental management
structures. This case would be classified as one with a higeelefvertical distribution of
power (close to 1). On the other hand, there are contexts in vibaing is happening more
or less independent of higher or lower levels of governance. Procuraménhvestment
strategies in private companies, for example, are implementdivety free of interference
from other governance levels. These cases may be classifiezing low on vertical distribu-
tion of power (close to 0). An indicator for the vertical distributiopaiver thus is the num-
ber of different policy of management levels that are involvethplementation and the rela-
tive influence that they have on the outcome of steering.

Steering development through public policy? (Excursion on the rolef the state)

An important steering actor for sustainable development is thee #tdtas traditionally been assigned
the responsibility for taking care of collective problems and guidingtsdaevelopment into desired
futures. Over the last decades, however, the exclusive role sifatieeand reliance on its power to steer
development have been eroded. Globalisation and specialisation inrdifteretional domains of soci-
ety play an important role, as well as the particular probleuttste of sustainable development|as
compared to conventional understanding of environmental problems. The framemyironmental
problems like air and water pollution in many cases alloweddoiral steering and a top-down orien
implementation structure of emission control policy. In contrast & thé call for integrative proble
solving that accompanies sustainable development challenges traditmhels of policy-making. Th
model of a sovereign, unitary and autonomous state on the one side, andehsesddof political steer-

ing being sensitive towards regulatory pressure on the other sideptirissbe a too simple construgt.

Analytically, two main reasons can be differentiated: increasdémgendence on private actors and diffu-
sion of public policy-making across several governance levelsypiddimains and territorial jurisdi
tions.

ed

Distribution of power between different social systems

Problem-solving resources for sustainable development are oftewligmhtry a multitude of privat
and public actors and social groups in various subsystems, whose beharitatrtie controlled by th
state. In contrast to traditional environmental policy, which freaeed as emission control, hierarchical
forms of governance prove insufficient for precautionary risk manageara sustainable resource
management. Precautionary measures and sustainable flow managemente&ly on the definition of

universal legal standards, the enforcement of law by decentraiggervisory authorities, and on the
sanction of individual activities in case of contravention. For exgnapteate policies do not address
single operators of power plants alone. Instead, by promoting the effiserdf energy and renewable
energy resources the state is dependent on the performance o diveied systems and on individyal
practices in numerous demand sectors. Similar developments canebesdlia the agricultural sectdr,
in the transport sector, in waste sector etc. where sustainahilicies predominantly depend on sodial
resources in different social domains, which cannot be imperatieetyolled, disposed or affected by
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the state (cf. Grimm 1994: 627). The risk production of modern socistidsiving (inefficient) cars,

refusing eco-products, using inefficient electric appliances etnaisly based on activities of autonp-

mous actors embedded in life-styles and established institutioneiuses. Thus, the resources for r
prevention and the power to shape structural change towards sustgiaabihighly decentralized an
distributed across a multitude of societal subsystems. In othes, gasvate addressees of political ste

ing are highly self-organized which enables them to resist polgieaking. The majority of corporate
and private decisions on sustainable agriculture, energy or transgiemsydefies hierarchical public

control and cannot be guided directly by the state. Thus, the wetyich public policy is implemented

changes (Mayntz 1996: 157). As the power to shape structural changeety &dn many cases, dis-

tributed across a multitude of private actors and societal signsy, traditional concepts of centraliz

intervention and hierarchical steering have to be replaced byameepts of indirect guidance, coordi-

nation, participatory decision-making which allow for learning, colectiction and self-organizatig
(Kaufmann 1994: 31).

Distributed control across policy levels, policy domains and territorial juci$oins

The concept of centralized control exerted by a sovereign stat# invalidated alone given the grow-

ing dependency of the state on other social systems. The stateesingly characterized by a plural

of actors and subsystems, which do not perform according to a consistery parspective (Mayntz

and Scharpf 1995: 9). The novelty is not so much that the state mgsebeas a complex mult
organizational actor system. It is that the differentiation of pelicy fields and levels has recently be

amplified rapidly and relationships between the different public czgdons have been intensified

(Grande 1995: 328 f.).

For instance, environmental policy has been established as an adgitboglfield with a specialised
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environmental administration, legislation, parliamentary comnsittessociations etc. influencing the

policy process at every political level. Especially the devetygrof environmental policy towards sy
tainability policy intensifies the necessity for environmeptalicy integration andhorizontal coordina-

tion. In traditional environmental regulation, once environmental regulatiens defined, the enforce-

ment of emission standards in power plants, sewage plants etorgeaszed mostly independent]
from other policy domains and the need for interpolicy-coordination waparatively low (cf. Mon-
stadt 2004: 155). The success of climate, biodiversity, integratest vesource policy, however, d
pends primarily on changing practices in policy fields like energpsport, economic, building, agt
cultural, research, foreign policy etc. Many sustainability patimblems overarch several policy sg
tors, entailing what Rhodes (1997: 13) terms a "policy mess", chazadtéy policy coordination proh
lems, conflicts between government departments backed by theictrespgmlicy communities and ¢
gitimation problems.

Additionally, thevertical coordinationand the interlocking of politics (Politikverflechtung) between
ferent policy levels have recently become more complex. In pkatiche globalization of ecologic
problems and the internationalization of economic activity creatéthatitutional void" (Hajer 2003)
calling for supranationally-accepted rules, norms and procedures acctwrdivigch politics is to be
conducted and to which policy measures are to be agreed upon. In additisngadtainability policies
are also challenged by an interlocking intranationality. Contratiyetdraditional regulatory model, th
division between centralized rule-making and decentralized monitoridgeaforcement lapses if r
gional and local policies have to provide for innovative milieuxemdtof implementing national sta|
dards.

Finally, due to interdependencies between different territoridglesntnew forms of bilateral or multilat
eral cooperation between nation states, between regions or betweeipatlities have emerged acrg
traditional territorial borders. Examples of these emergiogernance contexts across territorial juri
dictions at different spatial scales are neighboring municipalities catipgrin climate protection an
developing regional innovation networks, riparian regions institutionalintegregional or internationd
commissions of river basin management or functional networks of naies $n developing technolg
gies etc.

Thus, sustainability policies have to consider the differentiatishte complex interlocking of diffe
ent policy levels, policy fields and territorial entities @&nz 2000: 98). In decentralized, federal pol
structures, decision-making depends increasingly on negotiations in otaftisgstems and has to co
with multiple veto players (ibid.). Distributed control capacitigthin the state have to be taken ir
account in strategy development for sustainable development.dmgjiga public interests can only |
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protected through increased coordination across policy sectors, policy fieldsréodaieborders.
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2.4 Typology of steering situations

On the basis of the foregoing discussion we can think of different waylsich ambivalence
of goals, uncertainty of knowledge, and distribution of power combine inrgider sustain-
able development. Table 1 gives a first outline of a typologyearistg contexts that can be
derived from it. It contains types of steering contexts that coendifferent degrees of com-
plexity in the dimensions of goals, knowledge, and power.

Uncer-

Type of Ambiva-  tainty of  Distribu-

steering lence of  knowl- tion of

context goals edge power Description

Full Low (0) Low (0) Low (0) Complexity is low in all dimensions of steering. Goals can be un-

Control equivocally defined, knowledge allows for safe prediction of action
consequences, and the actor disposes over power to control all rele-
vant factors to influence system change (example: government in-
creases air quality by commanding flue gas filtration in industrial
plants)

Value High (1) Low (0) Low (0) Knowledge about developmental dynamics and effects of action is

conflict available, power to bring about relevant system changes as well, but
goals are highly ambivalent, the general direction which development
should take is disputed (example: decommissioning of nuclear power
plants)

Blind Low (0) High (1) Low (0) Goals are clearly defined, power is all in one hand, but there is very

Goliath little knowledge on how the system works and what effects of alterna-

tive action options will be (example: natural park administration man-
ages their territory as to maintain ecosystem stability)

Collective Low (0) Low (0) High (1)  Goals are clear and undisputed, it is known haw things work and what

action would be effect of alternative actions, but power to make a change is

problem distributed across many actors that cannot easily be coordinated
(example: commuter seeks to avoid getting stuck on congested
roads)

Disoriented High (1) High (1) Low (0) Power to take the system to any future state is all in one hand, but

Power neither is clear what a desired state would be, nor how the system
works and what different actions would have as consequences (ex-
ample: a moronic dictator issues decrees and spends money arbitrar-

ily)

Utopia Low (0) High (1) High (1) The desired system state can be clearly defined, but neither is knowl-
edge available that would tell one what to do, nor are power re-
sources at hand to take actual effect on system development (exam-
ple: fighting summer smog by symbolic policies in order to cover
lacking capacities to reduce detrimental effects of automobility)

Clash of High (1) Low (0) High (1)  Knowledge on how system works and what would happen if certain

interests actions were implemented is available, but different goals for future
system development stand in conflict and are backed by relevant
societal powers (example: extension of public transport)

Awkward High (1) High (1) High (1) Goals are highly ambivalent, knowledge is uncertain and power to

Drifting take influence is distributed. Yet, there it is acknowledged that current
development trajectory is hazardous and has to be changed (exam-
ple: global policy making on sustainable development)

Table 1: Typology of steering situations
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3 Theories of steering, their assumptions and strategies

In the following section we have a closer look at steering thedfithat does scholarly dis-
cussion of political and societal steering offer for sustaindblelopment? We are particu-
larly interested in how steering theories account for the prabt# ambivalence, uncertainty,
and distributed control as they have been outlined above, and whagisgahey offer to
cope with these problems. For this purpose we analyse a selectiouchfcited steering
theories with respect to their implicit or explicit assumptiabsut the definition of goals,
knowledge on system dynamics and the power to implement steedategsts. We find that
steering theories differ remarkably in this respect. Fordlexgon of theories which we went
to scrutinize it turns out that a classification along the lofesur problem dimensions serves
well to generate clusters which bundle related theories accaimgin characteristics. The
following review is presented in this way.

We discuss five clusters of steering theory which are cteised by specific assumptions
about the context in which steering takes place. A first clukies not much problematise
steering from a theoretical point of view, but considers siganainly as a matter of techni-
cal skills in crafting rules for social interaction. A secohgster of theories puts a focus on
the problem dimension of goals. The definition of goals and guiding viai@nsonsidered as
key challenges for sustainable development whereas knowledge and neowen in the
background. A third cluster is explicitly concerned with knowledge problin steering and
acknowledges the limits imposed by uncertainty about effecfsofioses diverse ways of
searching for unknown solutions in open-ended processes of social le@rimgth cluster
highlights the third problem dimension of distributed power to implérs@ering strategies
combined with heterogeneous interests of actors who hold power. @heothis cluster em-
phasize the need for strategic collaboration and network buildingder ¢@ coordinate and
link social sources of influence. A fifth cluster, finally, gathersundle of theories which are
based on a far reaching problematisation of steering which caNéinsee dimensions. These
theories often avoid the notion of steering altogether and advoaatedpral provisions to
modulate emergent dynamics in social self-organisation. The fopwaragraphs discuss
these characteristics with reference to corresponding literature.

3.1 Steering through regulation: Crafting rules

A first cluster of theories takes steering as largely ailpmatic — at least with respect to the
more fundamental issues raised by ambivalence of goals, undertavtedge and distributed
power. Theories in this cluster understand steering as a roats&ilful rule drafting. One
classical type are command-and-control approaches to governanceasBuaye a powerful
state as a central actor, having extensive steering knowledgg aie to define unequivocal
goals and having effective steering resources. Another, more typenare economic in-
struments. Here, some leeway is given to market dynamicsder to allocate scarce re-
sources, such as the use of environmental goods, to particular users in a cest effigi

The basic concept of the command-and-control in environmental policy appsdacspecify
the concrete actions that individual polluters must take to sopreldem (Holzinger et al.
2002: 2, Gawel 1994: 9). In this approach environmental problems are perceisiapbes
structured problems, which are controllable and resolvable through f[@licand with tech-
nical measures. Command-and-control measures are top-down orientedard@ teharacter-
ised by an intervention or regulative control intend of the governtoeathieve a target
(Holzinger, et al. 2002: 2, Gawel 1994: 9), as it is known from the Webbuteeaucracy
model (Nahamowitz 1995: 119f. Cited in Zerle 2004: 14).
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Even though economic instruments show a wider variety of concepts (rangin@giesrot/er
fees to tradable certificates), the basic understandingeefilsy is similar as that of com-
mand-and-control approaches. Especially in the case of traditicnabmic instruments,
such as water fees or tax allowances, the concepts assumarktet to work within clearly
framework conditions according to calculable dynamics (that candaelled). The govern-
ment is assumed to be almost almighty as long as the ‘pbhtidl’ is there. Economic in-
strument approaches often operate within the standard command-and-é@mrelork
(Davies and Mazurek 1998 cited in Cole and Grossman 1999: 892).

The objectives and dynamics of complexity, as well as causesfi@ats of the problem are
perceived as manageable in both approaches, command-and-control as esehomic in-
struments. With traditional instruments like limits, commandmants$ prohibitions (in the
case of command-and-control) or financial incentives (in the caseosfomic instruments)
compliance and outcome are assumed to be controllable.

The main difference of economic instruments to the concept of comamahdontrol is given
by a lower predictability of the behavioural changes of addess$#ithin their distinct de-
termined guidance of demeanour (Janicke et al. 1999: 100; Michaelis 1996: 28)heve
classical economic instruments allow a consideration of alteesably those whose behav-
lour is to be modified and thus rely on decentralised decision-makithgnarket mechanisms
(James 1997: 11; Rubik et al. 2000: 46). For example, an actor can refesenffince to
an economic instrument and accept material disadvantages, justebeagssts of a behav-
loural change might be higher than the financial disadvantagesc@k®mic instruments are
in this context more voluntary and give the possibility of behavialnaice their guaranteed
enforceability is more restricted. (While command-and-control desapecified behaviour
(usually the application of technology), economic instruments dahewnarket to decide how
and to what extend the goals will be achieved. This can bee seaystem of command, but
with less contrd|

In conclusion both steering approaches assume defined objectives.ppotches assume
sufficient knowledge on systemic interrelations, so that causeféext are transparent and
the effect of steering intervention can be predicted. Problami@olcan thus be managed by
direct (command) and indirect (market) regulation of behaviour. fifealess the approach of
economic instruments acknowledges some uncertainties in determining optiroaiiaifi.

3.2 Steering as a problem of goals: Providing vision

The second cluster of theories focuses on setting goals for publig palicadministration
and establishing guiding visions for heterogeneous actors. By doing so, thesetaggphope
to overcome difficulties with the implementation of programmesthadcoordination of di-
verse actors in society. They argue that steering actorbetter and more efficiently use
their capacities, if they provided clear goals or moderatadnvisuilding processes rather
than prescribing particular ways of behaviour.

Two strands in this cluster of theories can be distinguished: @ approaches, including
new public management management by objectivemms at improving the performance of
steering actors by pragmatically concentrating on the dprednt and enforcement of per-
formance goals. Another set of approaches is more sceptical alkopbghibilities to set
goals in a top-down manner. They suggest the initiation and modeo&ipamticipatory proc-

" Cole and Grossman 1999 even state economic instruments like trpdahlssions as measures of
“command-without-control” (p. 895)
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esses for the development of shagedding visiong“Leitbilder”) for regional development,
organisational development, or technology development.

Approaches likenew public management management by objectivase inspired by con-
cepts from business management which were transferred to publinistdmion and gov-
ernment. This managerial perspective has dominated the refopoarbbé administration in
some countries in the 1980s and 1990s (Naschold and Bogumil 1998). The focus of steering is
shifted away from detailed prescriptions of behaviour through instruraedtsneasures to-
wards the performance of a social system like a branctimingstration, a sector, or a nation
state as a whole. Clearly defined goals and performance iodiGgae used to provide guid-
ance for the operation of social systems and for assessing ostcbhmeesystem itself is free
to choose appropriate measures to reach the goals. For exampleyomraewital policy the
definition of goals has been declared a crucial element foirgije®ecause, if consensually
formulated, it facilitates implementation and facilitates nmomg (Jénicke et al. 1999). A
good example for such a strategic approach are national environ@metial plans (Janicke
et al. 1997).

Yet, there are approaches that emphasise the importance of goals, buteaseapbcal about
the possibilities of reaching consensus and the coordinating effaathadritatively imposed
goals. They recommend the organisation of participatory plannowegses in order to gen-
erate shared visions among actors who are important for stegstegnsdevelopment. For
example urban or regional planning is exposed to various, partoadfiiating demands from
different actors, political levels and laws, from economy and enwient etc. Against this
background, shared or jointly developed visions can provide a) orientationtloying the
main features and the kernel of the planning for all stakeholderephjication of heteroge-
neous actors by bridging contradictions or inconsistencies of stégr@nd c) guidance by
motivating the participants and stabilising and focussing the plammowess (Cools et al.
2003; Kuder 2004).

Visions developed in public discourse can have similar functions fodetelopment and
application of technologies (Canzler and Dierkes 2000). Similar tonjpl@ processes, guid-
ing visions represent perceptions about technologies and their usdyitifedavhich direct
and coordinate behaviour in different domains of society. A public discuabout visions of
technologies can be a way to make the underling valuations explifbtmulate alternatives,
to formulate recommendations, and to communicate them via mass media.

In this perspective, the central problem for sustainable devetdpsi¢he lack of a shared
vision. Considering the restrictions of steering actors to dyreetjulate behaviour of other
agents, the best way to foster sustainable development are guisimg which can coordi-

nate action and behaviour in all spheres of a differentiated agohénted society. Thus, it is
necessary to call into question existing internalised visions, difoeissacking compatibility

with sustainable development and instead work towards visions thbased on integrated
and long-term oriented assessments of alternative paths of devetofidrend, First 2002;

Grin, Grunwald 2000).

3.3 Steering as a knowledge problem: Learning Approaches

Theoretical approaches in this third cluster mainly address didepn of complex and uncer-
tain dynamics of the sustainability problem (dimension 2) and propdeeedif ways of how
to deal with it, while also differing in how they attend to theaeing two steering dimen-
siong. Very roughly put, incrementalist approaches focus on learning BY, smsystematic

8 Their generic steering type is thus characterisetk - 1 - X'.
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changes and mutual adaption of actors; adaptive managementssgstematic policy ex-
periments to cope with complex and changing environments, whereasrinejovernance
builds on incorporating knowledge of different actors in networks and onpbisintial for

self-organised, collective learning.

Remarkably early and in the heyday of rational planning euphorishe itate 1950s, the po-
litical scientist Lindblom developed his approachiisijointed incrementalisrand the science
of “muddling through” (Lindblom 1959) and carried this further into the 1990xiblom
1979; Lindlblom and Woodhouse 1993). It explains why rational planning so aftenbiut
why and how policy making in the face of fundamental uncertainbesstill be possi-
ble/successful. Given conflicting societal goals and valueshwbrichibit a true consensus,
incremental politics is suggested to policy makers, for it “redube stakes in each political
controversy, thus encouraging losers to beat their losses withouptdig the political sys-
tem.” (Lindblom 1979: 520). Even more important, incremental politics isicenesl and
proposed to cope with uncertain causal dynamics as it is “irgetlig exploratory when
linked with sequences of trial and error” (ibid.). In order to leafecebely, “feedback from
policy trials needs to rapidly reach those with authority to makbamge. Feedback often
takes too long, allowing accumulation of unfortunate results” (Lindblom, WoodH® 8%
133). As a central contribution of interest groups to policy makingisparainalysis “is the
most characteristic analytical input into politics and alsonttwst productive” (Lindblom
1979: 520). The process of policy making is conceived as “partisan mdjusinaent” which
“takes the form of fragmented or greatly decentralized pdlitieaision making in which the
various somewhat autonomous participants mutually affect one anothedblpm 1979:
523).

Different from most of the discussed steering approaches, theofdalaptive management
has been developed from eco-system management in the late 1970wy (HeB0; Walters
1986), responding to the lack of understanding the management of compkExssykee
1999: 3). It acknowledges that “managed resources will always clangeesult of human
intervention, that surprises are inevitable, and that new uncersavitiemerge” (Gunderson
1999). Adaptive management stresses the need for a holistic undergtahdature and an
integrated view of environmental problems, drawing on the concept afgecall resilience
(Holling 1973, Holling and Meffe 1996) which expresses “the capatitysocial-ecological
system to cope with surprise, unpredictability and complexitggé and Crase 2004: 6). A
key strategy is to implement policies as systematic exgeris whose outcomes are moni-
tored and analysed in a scientifically-like manner in order tecti@eianticipated and unde-
sired side-effects (Freedman et al. 2002). The so gained knowkstge dack into the policy
system (“learning while doing”, Lee 1999). Instead of aiming tontaa a fixed (‘optimal’)
state of an (eco-) system, different and even unexpected outcomesnare ageacceptable so
long as catastrophes and irreversible negative effectsvaided (Johnson 1999). The adap-
tive management approach has been used in several cases #ileowerld (Lee 1995; Lee
and Lawrence 1986; Gunderson et al. 1995; Holling 1978; Ro6ling and Wagernak&js
While many of these deal with the involvement of different istegroups, most of the
schemes were implemented and led by a centralized decisiom, nreiely the government
(Lee 1995), hence the distribution of intervention capacities was very low.

Despite their different origins, disjointed incrementalism and adaphanagement have
much in common, both acknowledging the inadequacy of straightforward mgaand im-
plementation in the face of highly complex and dynamic naturalsacthl environments
where targeted influence on systems states fails due to afl&alowledge regarding system
dynamics. One main differences is the actor perspective adéptive management assuming
basically a central steering actor and incrementalism camsjdeultiple actors each pursu-
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ing their own (sustainability) goals. The other main differdiesein the fact that while adap-
tive management strongly builds on the knowledge gained by systesndtiiterative learn-
ing and its potential for better future management efforts, nmengalism remains more scep-
tical towards steering. Denying the possibility for thoroughnieg and systems understand-
ing, incrementalism rather stresses quick feedback, learning, myoséirious errors and
flexibly coping with changing environments. To this end, small, maidgenterventions are
proposed that can easily be undone and that allow to quickly change their direction.

As a third approach to cope with uncertain causal dynamata/,ork governances an emerg-
ing, not yet consolidated concept. Having its roots mainly in the econdones et al. 1997,
Sydow and Windeler 2000) and policy networks literatures (Kenis Smitheider 1991,
Mayntz 1993; Scharpf 1997; O'Toole Jr. et al. 1999; Haas 2004; Sgrensen fangl 2Q5),
network governance is increasingly proposed to cope with sustayapiioblems
(Dedeurwaerdere 2005; Siebenhiiner and Suplie 2005). It acknowledgesctieasing im-
portance of NGOs, the private sector, scientific networks anchattenal institutions in the
performance of various functions of governance” (Dedeurwaerdere 200%suming given
sustainability goals, (policy) networks can be created, encouragedinained by a central
steering actor (such as the state), which either direakgst part in a network or super-
vises/steers it from outside. Three different, but intererigtldiees of reasoning why and
how this approach helps to deal with uncertain causal dynamics dderi#ied. From an
(economic) transaction cost approach, networks are viewed as aneuitengovernance
form between hierarchies and markets, which allows actorexilfy react to complex, un-
certain and changing environmental conditions while being more stalllecliable than pure
markets. Second, the creation of networks allows to integrate feeedif sources of knowl-
edge and competences provided by the different actors, especiatiytiveheetwork structure
fosters efficient information sharing and social learning (€retsal. 2004). Third, from a
more abstract complexity theory perspective, networks asigdisge structures”, between
markets and hierarchies, “at the edge of chaos” are expecteddiacpremergent and more
creative solutions as compared to other forms of governance (Kappelhoff’1999).

3.4 Steering as a power problem: Coordinating actors and networks

Theoretical approaches in the fourth cluster are mainly conceritied¢allaborative steering
and how some new forms of collaborative policy making, negotiation amerkemanage-
ment are filling the gaps that are left as central cowsaiphcities within society and organisa-
tions vanish. These collaborative processes, engaging playerdififenent public sectors
(e.g. inter-ministry working groups), from the public and privatg®e(e.g. neo-corporatist
systems between governments and interest groups) or from wliffereate sectors (e.g. col-
lective bargaining between an employer and a group of employeesyamiong multiple in-
terests, have become part of an emerging debate on governamsteexnty addressing the
problem of distributed power across a multitude of actors and smtiabrks as a restriction
to unilateral steering by government departments or corporate management.

Beginning in the 1970s, both political science and planning studies haneobserving a
shift from the top-down, hierarchical model of policy making and plante new forms of
cooperative, self-organizing, inclusive modes of governance. In WeSteope, the crucial
experience that triggered the movement from a more interventssaist hierarchical control
and rational planning to more cooperative forms of policy-making theadatlure of ambi-
tious reform policies that had been pursued since the 1960's (Mayntz [h@8&asingly, the

°  Bringing different actors together in networks @dso serve other purposes such as to enableiedfdar-
gaining. This will be elaborated in the followingbssections.
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institutional capacity for the implementation of program measwsdeen regarded to be not
in the responsibility of parliament, government and administratiomealinstead, also com-
panies, associations, unions and other NGO's considerably shape amliregtion to the
processes of policy making and implementation. It is stated, thatdbeng capacity of the
modern state and the guarantee of the public interest depends morerarmhrnmplementa-
tion resources of various public and private actors having autonomous oegalad decision
competencies. Cooperative arrangements between public and privateiagolicy making
are regarded to activate and better exploit the private potémtisélf-regulation in order to
reduce interventionist and hierarchical regulation to a minimum.

Very roughly put, collaborative policy making, network management agdtiadon are
processes whereby public or private agencies craft a solutiopr@geam to a policy issue
using dialogue, cooperation and/or bargaining with diverse publicvat@ractors or policy
networks being affected by the solution/program, and being ableptermant (or to obstruct)
it. This cooperation and interaction in public policy making takes ptaddferent forms and
the term collaborative policy making or cooperative governance ipreoisely defined but
covers different forms of coordination and interaction of public and praates. Within this
debate much scientific attention has been given to the direct caltevoof public authori-
ties and private corporate actors in policy development: Thedrp&cspectives on how dia-
logue, cooperation and dialectical processes can contribute toatapooblem-solving
(Habermas 1983; Dryzek 1990; 2000) together with the diagnosis of newrpsoblepoliti-
cal steering provided the basis for the discourse on cooperative goweritdiecdebate on
cooperative governance and planning highlights the role of procedural nawdimy voice
opportunities to various stakeholders, promoting a communicative ratyoamaditenabling for
arguing and fair and equitable modes of problem-solving (Healey 1997, B8&&n and
Crosby 1992; Innes 2003). Unlike this, the scientific debateegotiationfocuses more on
efficient decision making procedures by bargaining (for a l@etaiifferentiation of arguing
and bargaining cf. Saretzki 1996). The interest in the investigation ofiatgn theories has
expanded from its traditional domain of labour-management relationh¢o ateas of analy-
sis such as natural resources. It focuses on situations in whipbwiee to solve a problem is
distributed across at least two agents and the decision maketgsnootlally benefit from
reaching an agreement, but have conflicting interests over whiebragnt to conclude, i.e.
how to cooperate. Negotiation theory seeks to identify the faatoich determine the out-
come of negotiations, bargaining power and power relations and theisateat may sus-
tain cooperation. For example both negotiators can improve their outgoommdeding on a
low-priority issue in exchange for their most preferred outcoma high-priority issue (so
called "logrolling”, cf. Froman and Cohen, 1970) or by linking diffiéiesues to provide for
an enlarged bargaining set (cf. Bennet et al. 1998). On the dfasie extensive and hetero-
geneous debate on collaborative planning and negotiation, there etestsvexliterature on
methods and procedures of collaborative policy making likenediation and facilitation
(Bush and Folger 1994), atialogue (Isaacs 1999; Yankelovich 1999), or patrticipatory
technology assessmddbss and Bellucci 2003; Durant 1999) which in many cases combines
elements of both approaches. However, in many cases these approaches dssrtbespoint
of distributed power alone, but also conflicting interests which eamédiated by specific
forms of arguing and bargaining.

Especially organization and network theory have focused more thorougkie problems of
distributed power across a multitude of organizations or networks aimdecdependencies
between them. Because policy making and the provision of many public senvicke mul-
tiple actor groups and complex delivery systems which are famblethe ability of the state
or any single private organization, the relevancentdr-organizational coordinatiorwas
highlighted in organization theory (Alexander 1995, Chisholm 1989). Closelyected with
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this debatepolicy networksof public and private actors, in which the state and civil society
are loosely coupled, have been theorized since the 1990's (MarinagmizM 991; Rhodes/
Marsh 1992; Boérzel 1998). Such Policy networks can be understood asdimess) stable
patterns of social relations between interdependent actors, vékiehshape around policy
problems and/or policy programmes (Kickert, Klijn and Koppenjan 1997nt&xlihked with
that debate studies onnovation network€mphasized that in many cases neither single in-
ventors, innovative entrepreneurs nor public R&D institutions have the pgowgenerate
innovation by their own. Instead, continuous interaction between a growimgper of het-
erogeneous policy makers, regulators, scientists, developers, busimeganies and con-
sumers is now seen as one of the main preconditions for sucaeesfidtion processes. In-
creasingly, innovation has become a network activity (Rammert Bits and Kuhimann
2004). Thus, public policy as well as socio-technological innovation ade mad imple-
mented in networks of interdependent actors which can both, obstruaisiach golicy im-
plementation. In this perspective, the central problem to fost@isalsle development is to
coordinate interdependent actor groups and manage complex networksrinooetdance
policy performance, innovation and public service delivery (Kickerjnkdnd Koppenjan
1997). Public management should therefore be seen as network managethdidiributed
control and interdependency are the key words in the network approach.

3.5 Steering reflexive co-evolution: Modulating self-organisation

A last cluster of theories can be characterised by their radicadgwith an understanding of
steering that has to do with anything like goal oriented contrsie&d, they view governance
of sustainable development as a task of modulating open-ended devekpvhetit are
driven by a complex interplay of the inner dynamics of actors,ystdras, and bio-physical
processes. The theoretical background is formed by concepts such agalatior’, com-
plexity'?, or co-evolutio?. In this view development is contingent and future structures are
emergent phenomena that cannot be influenced by single factora @tkategy of a particu-
lar actor) but that come into existence only in the relation atetaction of many diverse
factors. This also resolves problems of steering. If a partipaldr of development is left to
emerge from interaction, goals need not be defined, problem definii@ngrovided, and
strategies not enforced. It is left up to the process to comathsustainable development
without the need for defining it, ex ante. Nevertheless, even on #iding theoretical
ground it is acknowledged that development cannot be left entoratg bwn, but must be
shaped for sustainability. Proposed strategies aim at ancquality of the emergent result by
shaping the interaction processes from which they emerge, whilednegde that the par-
ticular result of self-organisation cannot be predicted or contfdli€te question is: how can
self-organisation be modulated as to bring about development that guakfisustainable?
We briefly discuss transition management and decentralised cgtgexing as two theoreti-
cal streams of thinking in this orientation.

The concept ofransition managememmerged from a policy history to develop environmen-
tally friendly technologies in the Netherlands (Kemp and Loorbach 2@0&flects theoreti-
cal development in understanding socio-technical change as alewalti-co-evolutionary

10 (Weick 1977; Kiippers 1994; Mayntz, Schneider 13e&uffman 1995; Hinterberger 1996; Kiippers 1999;
Muller-Benedict 2000; Eder 2002)

' (La Porte 1975; Waldrop 1992; O'Connor 1994; ded997; Byrne 1998; Kappelhoff 2000) Urry 2005

12 (Mulder et al. 1999; Hughes 1987; Anderson efl8B8; Burns, Dietz 1992; Norgaard 1994; Hinterberg
1994; March 1994; Nelson 1994; Tushman, Rosenk®&p#1Burns, Dietz 1995; Schneider, Werle 1998;
Nelson 2000; Rip 2002; Rip, Groen 2002; Vol3 2006)

13 For general accounts see (Dobuzinskis 1992; B§81Axelrod, Cohen 2000; Rip 2006)
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process (Rip, Kemp 1998; Geels 2002; Berkhout et al. 2004). It ienpeelsas “a deliberate
attempt to bring about structural change in a stepwise manneeslindb attempt to achieve a
particular transition goal at all cost but tries to utiksésting dynamics and orient these dy
namics to transition goals that are chosen by society. THe god policies to further the
goals are not set into stone but constantly assessed and pegaalipadited in development
rounds” (Kemp and Rotmans 2001). The concept contains particular melheldiments to
deal with steering problems in all three dimensidns.

The approach aims at increasing procedural capacities fetaldearning what sustainable
development is and can be, rather than steering it into a spéicéation. The general ap-
proach, despite its radical theoretical basis and openness withomoitess, however, is in-
deed quite managerial with respect to the set-up of the whole process. It isé#sahactors

can agree on common visions of a sustainable future, that increragp&iments serve to
learn about long-term system development, and that all important aatorise coordinated
within the transition arena.

A more abstract theoretical idea is that'@écentralised context steering” (Dezentrale Kon-
textsteuerungproposed by (Willke 1992: 189-192; 335-342; Willke 1999:232-242). It de-
parts from a system functionalist understanding of societal @@went as driven by the dif-
ferentiation of autonomous, functionally specialised subsystems (luhd@87; Schimank
1988; Mayntz et al. 1988; Luhmann 1990; Schimank 1996). The dynamics of sufsygse
based on self-organizing communicative processes which are independeeir @nviron-
ment. Societal development is not controlled from anywhere, neitber the inside, nor
from the outside of any of the systems. Our three steering prelakfall in one: communi-
cative differentiation implies diverging goals, problem perceptenms detached sources of
influence. It is argued, however, that there is a need to shaptabkdexelopment in order to
avoid the self-undermining effect of “externalities” caused ldpr@omous system operations.
The key is to make use of the adaptive capacity of systéamdronting the systems with the
effects of their own activity can make them reinterpretwasidn and come up with a differ-
ent behaviour. The interpretation of what must be down and how behaviour mangeds
left up to the self-steering of systems. What can be done ig@mimfluence the context con-
ditions in which their autonomous dynamics unfold. This leads to angdéeory for sus-
tainable development that applies to the intensification of feedbasledretsystems in order
to bring about a more closely coupled development that causes tedsilhaxternalities.
Practically, this comes down to the creation of interfacengements in which mutual inter-
ference can be discerned and processed. The state (politiesh ks assigned a special role
as a moderator and supervisor for these decentral context adaptations.

The general line of thinking that is implied in transition managerasmwell as in decentral
context steering is an understanding of fundamental limits &vistedue to the emergent
dynamics in complex systems, such as society. Both approachesseapha relevance of

14 One is the collective creation of a vision ofufiet socio-technical system structures in which ieesocial
goals are brought together. Another element isisticated learning approach to deal with know&edg
problems: A variety of different development pathsdentified via backcasting from the sustainapitii-
sion. Then, experiments are devised to explore e&these different paths. Regularly evaluatiordieto
conclusions about actual feasibility and desirgbitif development paths and the vision that thegll dbad
up to. These conclusions then form part of the kadge base for the next round of envisioning angk&x
menting (for similar approaches of recursive emvisig and experimenting see "directed incrememtélis
proposed by Grunwald 2000; and "adaptive plannamgy'tonceptualized by Weber 2006). The problem of
distributed power is addressed in transition mamege by organising a constituency which involvetehe
geneous actors with diverse sources of influencsogio-technological development. “Transition agrere
initiated and moderated in order to carry out ttnategy process as described above and coordirsti ¢
uted experimentation activities.
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bringing different social unities, be it actors or subsystemgtaraction with each other.
This is to allow for mutual adaptation and alignment and avoids adeéfects of uncoordi-
nated developmerit.Other approaches for the governance of sustainable development ha
been developed on a similar theoretical basis, partly withemede to both approaches dis-
cussed above. They combine the unpresuming approach of decentral stegexry (e.g.
with respect to the possibility to reach agreement on common visigustainable develop-
ment) with the effort to propose detailed procedural provisions, tikset exemplified by
transition management (Vol3 et al. 2006).

4 Relating theories to steering contexts

The preceeding overview contains a collection of theories whichefiamd define steering
problems in fundamentally different ways — even though there are junctions andfareais
lap. From our overview, however, we can see that an importantetifferbetween steering
theories is where they dig up fundamental problems of steeriplicidy discuss them and
propose strategies to handle them — or where they make an implicit or eagdigimption that
there are no fundamental problems with respect to the definitionad$,cgknowledge about
dynamics, or power to take influence.

The typology of steering situations together with the reviewesrsg theories according to
their assumptions about critical characteristics of steertngt®ns allows us to present, in
quintessence, an approach of how to match adequate steering théosaygiwen situation.
Criteria for ambivalence of goals, uncertainty of knowledge, andhiisbn of power can be
used to identify the type of steering situation that is given. Aloegrto each type there is a
specific set of theories that is appropriate, because isas®ns correspond to the situation.
Table 2 summarises this matching of theories to specificirstesituations. A light circle
indicates that an approach deals with the respective steenmenslon and proposes strate-
gies to cope with or reduce this complexity. A full circle aades that this approach is par-
ticularly suitable for dealing with the respective steering dimenison.
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ambivalence of

sustainability goals . O O . .

uncertainty of

knowledge about O . . . . .

system dynamics

distribution of

power to shape O O O . . .

development

Table 2: Which kind of theory helps for which kind o steering problem?

15 Compare (Lindblom 1969) on this aspect. Alsoétwork theories of socio-technical change, intéoacand
alignment play a central role in shaping emergiogicstechnological configurations (Callon 1986; IGal
1987; Law, Callon 2000 [1992]). Along these linemxds Arrangements (van den Belt, Rip 1987) anddsoci
Technical Scenarios (Elzen et al. 2004) are prapasesteering approaches.
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Often, however, it is not only one theory that matches a situati@oVerview also makes it
possible to combine elements from different theories. It showshbet are alternative pro-
posals of how to deal with ambivalent goals or uncertainty, for exandpi the basis of a
classification of steering situation, steering approaches canagenatically, and still insight-
fully, combined.

Cluster Theory / Assumptions about Assumptions about Assumptions about
Approach ambivalence / uncertainty / predictability | distribution / concentra-
decidedness of goals | of dynamics tion of influence
1 Command & Assumption: 0 Assumption: 0 Assumption: 0
Steering Control
through regu- 0-0-0
lation: Crafting
rules Economic Assumption: 0 Assumption: 0,5 Assumption: 0,5 (heteroge-
Instruments Solution: 0,5 build on local neous addressees)
0-%-% knowledge of the address- Solution: 0,5 set incentives,
ees to tackle problem no direct control of actors
2 Leitbild- Assumption: 1 Assumption: 0 Assumption: 0
Steering as a steuerung Solution: 0 (shared
problem of 1-0-0 visions)
goals: Provid-
ing guidance
3 Adaptive Assumption: 0 Assumption: 1 Assumption: 0
Steering as a Management Solution: 0,5 learning while
knowledge 0-1-0 doing by policy experiments
problem: and systematic feedback
Learning Ap- (monitoring)
proaches
Disjointed Assumption: 1 Assumption: 1 Assumption: 1
Incremental- Solution: 0,75 actor Solutions: 0,5 Solution: 0,75 (interplay of
ism can realize her goals - partisan analysis to re- actions shapes policy de-
1-1-1 independent of others, | duce complexity velopment, mutual adjust-
they have to compro- - small changes in order to ment of strategies in policy
mise and adapt be ready to alter policy processes)
- learning while doing by
policy experiments and
systematic feedback
Network Gov- Assumption: 0 Assumption: 1 Assumption: 0,5
ernance Solution: 0,5 incorporation Solution: 0,5 (active steer-
0-1-% of different sources of ing of network by central
knowledge and compe- actor)
tence, synergy
4 Cooperative Assumption: 1 Assumption: 0 Assumption: 1
Steering as a Governance Solution: 0 establish Solution: 0 cooperation and
power prob- 1-0-1 compromise/ consen- effective procedures for
lem: Coordi- sus through mediated conflict resolution
nating actors processes
and networks
5 Transition Assumption: 0,5 Assumption: 1 Assumption: 1
Steering as Management Solution: 0 shared Solution: try out diverse Solution: build on self-
reflexive co- %B-1-1 visions options as experiments organization, diffusion,
evolution: amplification
Modulating
self- Dezentrale Assumption: 1 (sub- Assumption: 1 generally, Assumption: 1 (autonomous
organisation Kontext- systems each have dynamics considered com- systems)
steuerung own “rationality”) plex, no systems knows all Solution: 0,5 (supervisory
1-1-1 Solution: 0,75 (adap- Solution: 0,75 coupled, but state confronts systems with
tation of own goal with autonomous self-steering their contexts and makes
respect to societal within each social subsys- them reflect their decisions
change) tem in light of interactions with
system envrionment)

Table 3: Assumptions of steering theories with reagyd to ambivalence, uncertainty and distributed pover
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Since the characterisation of steering contexts is largggnient on how problems are de-
fined the systematic discussion of strategic consequences that fdm assumptions about
goals, knowledge and power to take influence also allows fiecteg the ‘hidden aspects’
that are linked to pragmatic reductions. It can thereforediefh in addressing particular
aspects of sustainable development problems in sequence, depending on availabkscapac

A more detailed overview is provided by Table 3 which groups all theaketpproaches in
the respective clusters. The “generic steering types”, e.g. 0-1-0,tenthesassumptions theo-
ries make regarding the complexity of the three steeringrdiloes. Where an approach aims
at reducing this complexity, this is indicated as “solutions”.ikstance, the Adaptive Man-
agement approach assumes low ambivalence of goals (“0”), hightainte of dynamics
(“1™) and low distribution of influence, and proposes strategies tovd#dakland reduce uncer-
tainty of dynamics (solution: “0,5”).

Analysing the different theoretical steering approachesatexeenumber of “basic strategies”
which are proposed to deal with complex steering situations. Sorherofappear in several
approaches, others are unique to one specific approach. Table 4 pthesatstrategies.
Some of the strategies aim to reduce the ambivalence, uncgrtainlistribution, while oth-
ers merely aim to map out the complexity in order to bettdrwdéa them. Strategies of the
first kind are mentioned at the top, those of the latter kind, at thennothe more a strategy
involves ways to reduce complexity, the more it is displayed aidttem. Take the example
of ambivalence of goals. While mapping diversity (1.) does not realmbévalence, a policy
decision, e.g. by majority vote (2.), does reduce ambivalence afde#lse scope of the deci-
sion. However, different actors may still hold different views onciigoals to pursue. The
next step would be to reach a compromise (3.), or, better yet, a camgérswhich means
different views on goals have converged. Shared visions (5.), finadligate the “deepest”
consensus and thus the most lasting strategy to actually reduce ambivalerais. of go

Strategies to cope with Strategies to cope with Strategies to cope with
ambivalence of goals uncertainty of dynamics distribution of influence
1. map diversity of goals 1. scenarios to explore possibilities 1. indirect steering via context
2. policy decision (majority vote 2. small changes for flexible policy settings, e.g. by (economic) in-
etC.) Change centives
3. compromise by mutual adapta- 3. policy experiments and system- | 2. bargaining
tion atic feedback (monitoring) 3. arguing
4. compromise/consensus through 4. partisan analysis to reduce com- | 4. mutual reflexive adjustment of
mediation plexity strategies in interaction
5. build shared visions (through 5. include different (local) compe-
deliberation, social learning) tences in actor groups / networks
6. synergy, emergent behaviour,
self-steering

Table 4: Strategies to cope with ambivalence, undginty, and distributied power

5 Conclusions

Concluding this paper, we would like to take stock of what our discussiogidided in
terms of new insights into steering for sustainable development.

The conceptualisation of goals, knowledge, and power as three fundahmgméaients’ for
steering, together with criteria to assess different degsEeomplexity that they can portray
in particular steering contexts, allowed us to sketch a typavdbgyeering contexts. This ty-
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pology systematically portrays situations within which stegfar sustainable development is
confronted with different kinds of difficulties — from skilful crafiy of regulatory arrange-
ments to disorientation, ignorance and powerlessness.

Differentiating degrees of complexity in goals, knowledge, and paiger offered a novel
way of looking at steering theories. Theories could be diffetexdtiaccording to the assump-
tions they make about steering contexts. Do they assume thenegi©f unequivocally de-
fined goals, certain knowledge and centralised power? Or do theywitbakituations in
which goals are ambivalent, knowledge highly uncertain or wherempmwdistributed? We
found that theories can be grouped in clusters according to whadsbeme and where they
explicitly problematise goals, knowledge and power. From this wel a@rrive an overview
on steering theories which can help to sort out theories that thatconditions given in any
particular steering context. The overview also provides a calledf alternative strategic
approaches that are offered from different theoretical pergpgéh order to deal with steer-
ing problems in the dimension of goals, knowledge, or power.

We believe that the differentiated perspective on steering contexts anéshebich we have
worked out in this paper can overcome stalemate in theoretical debates alpogsthiity or
impossibility of steering. Instead it furthers constructiveesssient of complementarity be-
tween different theories and strategic recommendations. In tédrpractical steering for sus-
tainable development the portrayed approach thus supports capacity deweldpprevides

a way to systematically consider what is on offer in acadeebate and allows finding con-
ceptual frameworks and strategic implications for the padicempirical context in which
steering actors find themselves.

Also with respect to the general question that was raisduimtroduction - if the fundamen-
tal changes implied by sustainable development have any cleabeeadalised at all — we can
formulate an answer on the basis of the preceding discussiorsaspect of the answer
would be that the challenge of sustainable development comprisgsdiséributed steering
activities such as long term sectoral planning, regulating etgrknternational negotiation,
municipal policy making, managing companies, reforming adminigtraigencies, mobilis-
ing social movements, establishing new approaches in science andoggustzping atti-
tudes etc. These activities are embedded in different contextmanaddress more or less
complex topics. Not all steering situations for sustainable dpwednt are therefore charac-
terised by high complexity that translates into ambivalentsgamcertain knowledge and
distributed power. Some steering situations, setting enengjeeffy standards for equipment
purchase of a company, for example, are quite simple. While oltkershaping long term
structural change in electricity systems, are indeed very esmpith respect to gaols and
knowledge as well as with respect to power. The overview shatvdhtere are elaborated
ideas for how to deal with steering problems in each of thiasatisns. Some are more
straightforward and promise higher chances of success.sCtheemore interactive and seek
to provide procedures for open ended learning. Generally, however, shevee@ason to re-
frain from experimenting with steering for sustainable devetaypnaltogether. Nor does it
seem necessary to achieve global consensus on detailed definitismstaohable develop-
ment in any area of concern, before strategic action can Bke overview shows different
ways in which ambivalence of goals and uncertain knowledge can dxe wakin procedural
approaches towards steering.

Theoretical debate can profit from distinguishing problem dimensiosteefing in order to
match empirical contexts with appropriate theories, becausa #tep towards specifying the
range of theories. Practical steering can profit becaussps to choose a theoretical frame-
work that addresses the particular problems that are prevalengiwera empirical context.
We have to add a remark, however, with respect to the distirgudgrgrees of complexity in
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empirical steering contexts. This is that the classiicabf steering contexts according to
ambivalence of goals, uncertainty of knowledge, and distribution of pawerits position in
the typology is largely a question of how a particular steqaoblem is defined by the actors
who are involved. The complexity of a steering context can hardagéessed objectively. It
Is importantly influenced by the individual perspectives of actansl ¢their willingness and
resources to deal with higher levels of complexity). This refetsow narrow or broad they
define the requirements for sustainability (e.g. environmentaisasility only, or including
social aspects of sustainable development), where they draw dysteraries (e.g. include
feedback and possible distanced and long-term effects or concentraiefimed linear mod-
els of cause and effect), and how aware they are of other adtorsan interfere with their
own strategies (e.g. taking into account the obstruction potential of addresssgdatfon).

In the preceding discussion we referred to ‘empirical stgeramtexts’ as they are perceived
by any particular steering actor. Any such framing, probdiefinition or analytical setting of
system boundaries may become subject to debate as to howcfaaltyarepresents empirical
reality. This dispute also involves the interests of actorsf@asexample, when dominating
actors propagate their view as a general consensus in order to gendratadggsee Mayntz
2004). The characterisation of a steering context with respactliovalence of goals, uncer-
tainty of knowledge, and distribution of power is therefore also a political process

This is why the presented typology will not be able to resolveakd@pute over the appro-
priateness of steering approaches in any particular situdttimould rather shift the debate
away from the level of steering theory onto the level of robtiefinition. Where some see
clearly-defined goals, predictability and control over relevactiofa, others see all kinds of
complexities and uncertainties. We believe, however, that socialedabatit adequate prob-
lem definitions can be more fruitful for increasing societglacaies to cope with sustainable
development than a confrontation of universal theoretical claims abgob$k#ility of steer-
ing in which no reference to particular context conditions is madessumptions with re-
spect to goals, knowledge and power remain opaque. Our attempt at forghatderia for
each dimension, that allow to assess the degree of complattityvhich one has to deal in
finding appropriate steering strategies, is one step into thetidiveof making intersubjective
discussion possible. Here, however, more elaborate approaches could follow.

Our overview on steering theories shows that there is alrebyon offer in terms of under-
standing steering problems and practical proposals how to deaheith More research and
development of practical capacities may be needed for makingf wgleat is there. This in-
cludes possible ways to combine elements from different theari@slbas concrete methods
to implement steering strategies such as, for example, inctalisen and decentralised con-
text steering. We hope this article will further constructive learmrgis direction.
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