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Abstract

Social-ecological systems’ dynamics challenge tutitins and their

functions. For a socio-ecological system to be anable, a balanced
interdependence of societal and ecological systematal. Provided the

diversity of social-ecological system contexts, fatiént institutional

functions are required for sustaining the balanoedrdependence of a
social-ecological system. In our paper, we perfartheoretical analysis and
mapping of four context images of social-ecologisgdtems that relate to
four different institutional functions. Based orr @malysis, institutions need
to balance, to protect, to respond and to mitigiigending on the context
conditions. For communicating context and systetoieditions, knowledge
transfer transferred between the different actard across the multiple
administration and spatial levels is a criticalnpiple and four knowledge
transfer patterns are presented in accordance apoped institutional

functions. Our analysis implies that institutioraichitectures of social-
ecological systems have to allow institutional nplittity, self-organized

coordination and maintain flexible rigidity of foahinstitutions in order to
address both social-ecological system’s and gowemacomplexity and
dynamics.

Keywords: institutions, social-ecological systems, govermamcaptation.
1. Introduction

A balanced interaction between the social and gicdb subsystems is a critical factor for the
social-ecological system’s sustainability. In tpaper, we call attention to different functions
that are required from institutions in order totaus a balanced interdependence of the social
and ecological subsystems under different systema contextual conditions. Institutions are
seen as essential means for governing social-acalagystems. Institutional capacity in dealing
with SES dynamics is a subject of research (seeBaskes and Folke, 1998; Rammel, Stagl and
Wilfing, 2007, p.14). In line with this, Berkes arkblke, (1998, p.354) raised the issue of
institutional function when regarding social-ecobtad systems and more particularly resources
management when they point that failures —and ge#ls- of common pool resources occur not
as outcomes of human greed but as outcomes oittitishal failures”. Lebel et.al. (2006) argue
that the way institutions are structured also plapsimportant role in the management of
environmental resources and note that “polycerand multilayered institutions appear to be
important to building or enabling the capacity told resilience”.

When examining the interdependencies of a soc@lbgcal system (SES), ecosystem
services flow from the ecosystem to the societyijlemMnom the society to the ecosystem there
are different flows depending on the context caoodd. The dominant paradigms for social-
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ecological systems view societies either to harm ébosystem or to be ignorant of ways to
preserve it. Hence, the propositions for SES gamra rest in the institutional safeguarding of
ecosystem services and community’s well-being. Vgeeathat, for a social-ecological system to
be sustainable, a balanced interdependence oftaloai®d ecological systems is vital. In line
with this, our research question concei¥at types of institutional architectures are naktw
social-ecological systems’ sustainability?e start our analysis by investigating and deducing
different functions that institutions need to flilifor sustaining a balanced SES interdependence.
For understanding and realizing the systemic andtest conditions, knowledge (and
information) concerning these conditions need toharged between the actors of the SES.
More specifically, we argue that knowledge aboetgstate of the ecosystem dynamics and about
the misfits between SES image and institutionakaipen (or function specifically) needs to be
transferred between the different actors and adtessultiple administration and spatial levels.
Knowledge transfer therefore, in the form of safentinformation and in the form of tacit
knowledge from indigenous/local communities hasuial function for sustaining a balanced
SES interdependence and will be also elaborateat@rdance with the different institutional
functions.

1.1 Methodology

Our analysis unfolds in four steps: First, we exsriow interdependencies of the SES change
under four different context images. We ground analysis in governance theories of SES and
examples of SES’ responses for every image. Thermysharacteristics include the practices of
local communities (that vary from malpractices tmd practices) and the scale of the ecosystem
dynamics (that varies from active to latent ecasystlynamics). Second, for every context-
image, the desirable institutional function is deetlifrom theories and research findings of SES
governance that refer to the specified SES imaged;Ta working list of knowledge transfer
principles that link to institutional functions apgesented. Fourth, the implications of the
different institutional functions and knowledgenséer principles for institutional architectures
and sustainability are presented. A list of defims of the terms used in our analysis is provided
in the Appendix. An elaborate presentation of thethndology steps unfolds in the following
paragraphs.

Step 1-Drawing SES context imagedn our analysis we will concentrate in two chaeaistics

for describing the context images of SES interddpanies: (a) the social practices that are the
practices of indigenous communities (or societapomse to the ecosystem) and (b) the state of
the ecosystem dynamics. The ecosystem is considea continuous change hence ecosystem
dynamics are always present. However the scalaeoetosystem dynamics varies from active
ecosystem dynamics where the ecosystem underga@essicdchanges to latent ecosystem
dynamics where the ecosystem experiences changesdmply with the revitalizing cycle of
the ecosystem. The ecosystem dynamics however teayegert response of the ecosystem to
anthropogenic pressures.

When examining the interdependencies of a SES,ystma services flow from the
ecosystem to the society, while from the societythi® ecosystem there are different flows
depending on the context conditions. The statdefecosystem concerns a systemic condition
whereas the SES interdependencies and dynamicsitatenghe context for the institutions
established to sustain SES.
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Step 2-Deducing institutional functions: It is neither our interest to enlist institutional
arrangements to respond to every context imagetmasriticize the suggested institutional
arrangements found in SES research and governaniiega. Our objective is to first review
theories and research findings of SES governarated@gpart from the same context image so as
to deduce the suggested institutional function.oltmw view, there may be found different
institutional arrangements set in place so as tertethe specified institutional function.
Additionally, we argue that a univocal relationshptween institutional arrangements and
institutional functions does not exist. For examgstablishment of quota systems may be used
in fisheries so as to establish protection of thesgstem as an institutional function in one
country (in one context); whereas can be used st @&xert adaptation to SES dynamics in
another country (different context).

In line with this, the focus on institutional furarts allows for an understanding of the
desirable outcome of institutional operation andsemuently, may provide a new view on how
institutional arrangements are implemented androzgd. The understanding of institutional
functions and their implications for the institutad architecture in which they are embedded are
essential when change or introduction of new iastihs is suggested:

“The structure of the rule system is important lsea it can influence

interorganizational relationships. Moreover, wheoking at attempts to change
rules and rule-ordered relationships, it is impaortédo understand the rules
currently in place because they can place impodanstraints on the adoption of
future rules” (Imperial, 1999, p.454)

Step 3-Linking institutional functions with knowledge transfer principles: Responding to a
quest for operationalization of the institutionahngtions, we propose institutional principles
(following Dietz, Ostrom, and Stern, 2003, p.19%@¢ Figure 3) for knowledge transfer as
complementary to those already proposed by SES rgamee writings (e.g. adaptive
governance, co-management, ecosystem-based mamdagessdience approach and more). Our
focus on knowledge transfer as the main principleased on the realization of the importance of
learning in SES governance. More specifically, wgua that for the SES governance as part of
the operation of institutions, knowledge aboutdtete of the ecosystem dynamics and about the
misfits between SES image and institutional operafior function specifically) needs to be
transferred between the different actors and adhessultiple administration and spatial levels.
Knowledge in the form of scientific information and the form of tacit knowledge from
indigenous/local communities has a crucial functibor sustaining a balanced SES
interdependence.

Three carriers of knowledge on SES dynamics hawn Ispecified and need to be
considered when drawing knowledge transfer priesifFrantzeskaki, et.al., forthcoming) : (a)
the local community —Scott (1998) specifically agguthat local community actors are the
carriers of system’s memory, and Healey (2006, §$289) argues that actor participation in
planning processes is the precondition for soeatring -, (b) policy practitioners that hold the
multi-disciplinary body of knowledge and can incorgte new scientific insights into
management practice (Vreugdenhil et al., 2008), (ahgolicy innovators that can be viewed as
carriers of emerging dynamics and sensors of systernange (Huitema and Meijerink,
forthcoming). The knowledge transfer as a critigpération needs to be realized between these
three carriers and between the carriers and theingtrators that are responsible for the
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institutional performance and operation. Hencepour analysis, we will only focus on the
different subject (whose knowledge), object (whgbet of knowledge) and mechanism of
knowledge transfer in the form of institutionalrriples.

2. Multiplicity of institutional functions for soci al-ecological systems governance

Institutions are social constructs that under ttaps of social-ecological systems governance are
the means to regulate, legitimize and protect therésts along with differentiated functions
depending on context conditions. Provided this mflenstitutions, we will elaborate on four
different social-ecological system contexts andudedfour different institutional functions
required for safeguarding the system’s sustairtgblih accordance to the institutional functions,
we also propose knowledge transfer principles amwdoeking mechanism for the knowledge
transfer between different actors so as to exerstlggested institutional function.

“Any institution that is implemented evokes a réattfrom people and ecosystems,
which then cocreate a system that may become eliffdrom the one that the institution

was intended to manage. (...) For any proposed utistit, an analysis of the reaction of

the SES must be considered and this dynamic musstbeated and predicted, before the
ultimate outcome of the proposed institution carebaluated. This analysis is the heart
of adaptive management, and the source of potep@alacea traps.” (Brock and

Carpenter, 2007, p.15207)

2.1 Institutions for protecting SES

Context Image: The first context image of SES interdependenciaparthe situation in which
indigenous communities adopt mal-practices whetirdgavith the ecosystem (e.g exploitation
of a natural depleteable resource, or pollutiothef ecosystem), and the ecosystem in response
is under pressure due to these anthropogenic dgsarhhe above described context image
reflects the tragedy of the commons described bgiH41968). (Figure 1, Context Image )

Institutional function: For dealing with the anthropogenic harm towards d¢gosystem and
consequently sustain a balanced SES interdepend@stitutions are viewed as the means to
protect the ecosystem. Risen from this context image, iHafd968) suggested that two
institutional arrangements can deal with the exptmn of natural resources: centralized
institutions and property rights.

The need for protection of the ecosystem from tbgative effects of human practices
provided the driving force for the development loé tecosystem-based management paradigm
(Imperial, 1999; Pretty and Ward, 2001). In its leastages, ecosystem thinkers made a
distinction between the ‘management’ and ‘engimggriof the ecosystem. According to
ecosystem thinkers (Costanza et.al., 1997; PreitlyVdard 2001), the ecosystem could not be
engineered or controlled; rather information frooolegists on the ‘capricious’ dynamics of the
system was necessary for effective non- intervargio management. Ecosystem based
management suggests institutions to protect theystem from anthropogenic mal-practices
(Imperial, 1999, p.454).

In early ecosystem governance writings, the need dentralized institutional
arrangements that secure an effective interveribaime problem of the commons is promoted
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(see Hardin). In ecosystem-based management rbseard in common-pool resources
management writings (Ostrom, 1990), the strivenfmm-hierarchical institutions and community-
based institutions is presented.

Knowledge transfer principle: In the context that a SES is unsustainable duentmlanced
SES dynamics produced by anthropogenic pressueepropose that institutional arrangements
have to exert protection of the ecosystem. Fomptioéection of ecosystems, institutions need to
enable the transfer of knowledge about means @ifuature and practices) to protect the
ecosystem between the policy practitioners, inrargadnd scientists to the local community

2.2 Institutions for mitigating SES

Context Image: The second context image of SES interdependemoagss the situation in
which indigenous communities adopt mal-practiceenvidealing with the ecosystem and the
ecosystem is under pressure due to extreme immalyeainics. The above described context
image contemplates the collapse of ecosystemssasiloied by Diamond (2004; 2005) and other
scholars. In Diamond’s (2004; 2005) studies, aettumented case of collapse is the Easter
Island community (Figure 1, Context Image 1)

More specifically, there are two approaches thabalate on the collapse of social-
ecological systems: the resilience approach andvtierability approach. According to the
resilience approach, collapse occurs when the SEB8ot accommodate the changes (that means
that it is pushed beyond its carrying capacity xaeeds its thresholds) and collapse is followed
by a reorganization of the social-ecological sys{@&mderies, Walker and Kinzig, 2006; Walker
and Meyers, 2004). Given the inherent complexitysa@éial-ecological systems, collapse is an
extreme but intrinsic behavior of such systems wégreriencing severe disturbances (see also
Bruck, 2002; Abel, Cumming and Anderies, 2006).

In contrast to the resilience approach, the vulmBna approach states that the social-
ecological system is vulnerable to changes andfisenced by change (Metzger, Leemans and
Schroter, 2005; Parmesan and Yohe, 2003; ManuediiKete, Gomez and Gallopin, 2007). The
conceptualization of collapsing from the vulner@pilapproach complemented by that of
ecological-anthropological studies (discussed niind (2004; 2005)) is adopted in our paper.
Collapses of SES include the decay or completerut#&in of a SES as a result of synergies
between systemic and contextual dynamics.

Institutional function: For dealing with the anthropogenic harm towardsebesystem while
the ecosystem exerts extreme dynamics, institutasesviewed as the means rotigate the
ecosystem. Starting from this context image, emvirental management as a SES governance
approach proposes mitigation measures for sustpignbalanced SES interdependence.
Technology and consequently, technological mears @fluent treatment technology, dike
systems, dams, etc) are at the core of the enveatahmanagement especially the end-of-pipe
management approach.

Knowledge transfer principle: For the mitigation of ecosystems, institutions neeenable the
transfer of knowledge about means (infrastructurel gractices) to mitigate the ecosystem
between the policy practitioners, innovators andemststs to the local community and to
promote the generation of knowledge for better ustdading of the SES unbalande this SES
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context, institutions need to enable and suppa@tgéneration of scientific knowledge that is
required so as to understand the ecosystem dyngaiteyn of extreme change as the starting
action and then, transfer the knowledge to poli@actitioners for mitigating SES unbalance.

“Institutions may promote scientific understandimgresearch and development directly
(as a sole objective or as one part of a largerlaggry effort) or indirectly by raising the
salience of an environmental problem so as the rgovent, private and academic
scientists (and their national, local, corporateprivate funders) dedicate more resources
to the problem. Better knowledge of the causesmokravironmental problem and of
technological alternatives can increase the matimato avert environmental change
while descreading the counterailing pressures ititabit changes to existing behavior
patterns.” (Mitchell, 2008, p.96).

2.3 Institutions for balancing SES

Context Image: The third context image of SES interdependenciagsithe situation in which
local communities have good practices when deahty the ecosystem and the ecosystem
experiences regular dynamics. When local communére seen to employ sustainable practices
towards the ecosystem resources, the local comynand social actors are considered to acquire
the memory of the system (Scott, 1998) and ackriydéd with tacit knowledge. In this context,
the local community steward the ecosystem and rsctlly responsible for its sustainability
(Ostrom, 1990; Carlsson and Berkes, 2005; Kofig@89). (Figure 1, Context Image III).

Institutional function: Where local communities steward the ecosystemitutisns need to
balance the interdependence between society and ecosystesafeguarding its sustainability.
Adaptive co-management researchers have workeedumcthg institutional arrangements from
empirical cases where ecosystem stewardship whsagand management practices for settling
ecosystem stewardship to social-ecological syst@aslsson and Berkes, 2005; Olsson, Folke
and Hahn, 2004; Olsson, Folke and Berkes, 2004pi@h&ofinas and Folke, 2009; Folke,
Chapin and Olsson, 2009). Adaptive co-managemeahispproach “based on well-accepted
ecological principles and adjusts practices taddal conditions.” (Kofinas, 2009, p.78) and
proposes an active involvement of local communiiesustainable governance of the SES. The
importance of local communities and local knowledge ecosystems’ sustainability is also
addressed by social science (Scott, 1998) andypshence scholars (Healey, 2006; Hajer,
2003; Hajer and Wagenaar, 2003).

Knowledge transfer principle: What adaptive co-management puts on the foregrasitde
importance of social learning and of knowledge sfanbetween all the affected actors (Kofinas,
2009; Galaz et. al., 2008). For ecosystem stewgrdststitutions need tenable the transfer of
knowledge about SES dynamics between the local goitymrand policy makers and scientists
and to create a “common language” so as to enabkngfer of knowledge from local
communities to policy practitioners, policy makersd scientists and visa versia this SES
context, the local community is conceived as agaded of the ecosystem hence utilization of
system’s knowledge or tacit knowledge from the l@mmemmunity is a priority for policy makers
and scientists. The knowledge exchange and leaprimgess contemplate a triple loop as shown
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in Folke, Chapin and Olsson, (2009) where leartipdearning and social learning as the
outcome of participatory processes are criticattier SES governance.

2.4 Institutions for responding to SES dynamics

Context Image: The fourth context image of SES interdependenaiags the situation in which
local communities have good practices when deahty the ecosystem and the ecosystem
experiences extreme dynamics. In this context,| locenmunities (need to) alert their practices
continuously so as to adapt to the extreme ecasystgnamics. An example of extreme
ecosystem dynamics is the desertification of semdi-&outh European regions (e.g. Spain,
Eastern regions of Crete, and Rhodos, Greecelur@i Context Image 1V)

Institutional function: Where local communities adapt or strive to adagxipeme ecosystem
dynamics, institutions need tespond to the interdependence between society and ecosyste
safeguarding its sustainability. Adaptive co-mamaget as a SES governance approach provides
the ground for institutional arrangements that é&naddaptation and response to extreme
ecosystem dynamics (specifically discussed by Kfir2009). Complementary to adaptive co-
management, adaptive management also addressigpptivte processes and an active role of
policy practitioners and scientists in aiding theaptation to SES dynamics (Hamouda et.al.,
2004, p.5032). The adaptive co-management “comkimesiynamic learning characteristic of
adaptive management with the linkage charactermdtonllaborative management” (Galaz et.al.,
2008, p.161) that makes it a community-based cotttive version of the adaptive management
approach; where the inclusion of all interested afifielcted actors is at core (Frantzeskaki, et. al.,
forthcoming).

Knowledge transfer principle: Adaptive co-management and adaptive managemeune angit

for adapting to extreme ecosystem dynamics, ingiig need toenable the transfer of
knowledge (about SES dynamics) between the paticgvators or leaders (Galaz et al,
2008,p.165), policy makers, scientists and locahicwnities for a successful response towards
adaptation to SES dynamics. Policy innovators ant#ading personalities play a crucial role
in altering social practices towards successfulpasse and adaptation to SES dynamics.
Leaders or leading personalities are those “whavaia and guide the actors towards pursuing
their interests and realize the need for actioffte(aOlsson et al., 2006). Leading persons are
visionaries and knowledgeable people who sensadbrl need for change and work towards
creating the conditions to realize change. Diam(#@05, p.306) also notes the importance of
the presence and role of decisive and active led@dro have the courage to anticipate crises or
to act early, who make strong and insightful decisi(...) and can make a huge difference to
their societies”.
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3. Institutional Architectures and Social-EcologichSystems’ Sustainability

3.1 Implications of institutional functions for institutional architectures

I nstitutional architectures to host functional multiplicity: Our analysis of different SES context
images shows that institutional functions have alofv systemic and context conditions.
Institutional functions and related institutionataangements vary depending on the SES context
images that in return may change over time. Thelodmg remarks from our mapping of the
SES context images briefly include: (a) Instituabmultiplicity shows that there are different
institutional requirements depending on contextdtions and, that there is no a universal
institutional arrangement to deal with SES dynanglgs Institutional multiplicity reflects the
complexity of governance of social-ecological sgste and (c) The institutional functions
corresponding to SES contexts reflect ideal tygaagtitutional operation when in reality, there
are mixtures of institutional functions and indiibmal arrangements in place and are not
immune neither to change nor to opportunism otegia intervention.

An implicit implication of our analysis concernsethdesign of institutions and
institutional architectures that allow reforms inltiple levels so as to adjust their functions
when context changes. We propose institutionalingements that are flexible and adaptive to
context without neglecting the time and costs tngtinal flexibility requires (see Young, King
and Schroeder, 2008, p.29-30). Institutional aeciitres need to allow co-evolution of
institutions with social-ecological systems so asntaintain their effectiveness and improve
institutional fitness.

Institutional Oxymora: Another outcome of our analysis concerns the ssigon that formal
institutions need to be rigid and reliable for piing interests, legitimize demands and regulate
the system; and at the same time to remain flexiblexerting different institutional functions
(protect, mitigate, balance, adapt) relying on SyStemic and context state (context images).
Flexibility of institutions as a key requirementasso concluded by adaptive co-management
studies for ecosystem stewardship to be enablesl Kedinas, 2009; Galaz et. al., 2008). A
suggestion orflexible rigidity of institutionsappears to be an oxymoron that responds to the
multi-level and multi-scale character of SES gowexe architecture. More specifically, in a
multi-level governance structure, the levels mafediin rigidity and flexibility to change. An
example concerns a flexible in change local levél administration, where low-level-
administration-rules are easily adjustable and g@idrimeso-level or regional level of
administration that co-exist in an SES governandmucture. The interlinkages and
interdependencies of such governance structure@s &or institutional architecture that has to
sustain its aggregated operation and at the sameg ¢irchestrate multiple institutional functions.
Additionally, our analysis suggests that inst@o@l architectures have to coordinate the
function of multi-level and multi-scale formal intstions so as to ensure their effectiveness. At
the same time, governance of complex systems (aschocial-ecological systems) can also
follow a self-organized pattern due to emergingegnance dynamics and complexity (Kooiman,
2003). Multi-level and multi-issue interaction ottars and institutions yield governance
dynamics and complexity and result in institutiomaixus that are tolerant to command-and-
control interventions. The governance dynamics ,theguire an institutional architecture that
employsself-organized coordinatioas a means to achieve effectiveness and goverfitmess.
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In line with these, oxymora like flexible rigid imsitions and self-organized coordination
of institutional architectures appear as manifestabf the SES governance complexity. We
argue that policy makers and administrators shbuitl upon governance oxymora and avoid
confronting them either as dilemmas or as dichogsmi

3.2 Implications of institutional functions for the sustainability of SES

Shifting SES contexts: Institutions as social constructs (Giddens, 198dung et. al., 2008,
p.43) are subjects to change following change®amas demands and interests. The mapping of
different SES context images reveals the divemsit$ES interdependencies and how SES co-
constructs both their contexts and the institutitimst regulate them. The diversity of SES
images however reveals the different context stidtasa SES can undergo. For instance, in a
SES where mal-practices are in place and instiateffectively mitigate them and set in place
knowledge transfer, the social practices may chaogeards good practices with (social)
learning. In this way, the operation of institutsoalong with social mechanisms -such as social
learning- can result in a shift of SES contextthis case, institutions are concluded to perform
effectively. Institutions however cannot totallyntml social practices and there are cases that
may result in counter-effects when dealing with S8 plexity. Such an ineffective operation
of institutions is examined by institutional resdaias part of institutional failures experienced
when complex problems are addressed (see Scot8; E$pertson, 2005, pp.41-42). When
institutions either fail to operate effectivelydws not fit to the SES dynamics — the problem of fit
of institutional misfit (Young et. al., 2008; Follat. al., 2009, p.111), SES’ sustainability is
threatened and a shift towards collapse may beeekl

Institutions consequently have to anticipate themglexity of SES and of SES dynamics.
Accordingly, administrators need to bear in mindtttor SES sustainability, institutions need to
adapt to context conditions and allow for shiftingoractices that follows the SES context shift

Adaptive governance is not an all-time-fit: Adaptive management and adaptive comanagement
as the management approaches linked to adaptivermgowce paradigm, propose participatory
processes and learning by doing for adapting to 8ftamics (see Berkes and Folke, 1998;
Olsson, Folke and Berkes, 2004; Frantzeskaki,|et2@09). Adaptive governance as the meta-
level approach responds to SES context conditiang/hich ecosystem dynamics are not at
extreme and local communities can either contrilwith their knowledge to the policy process
(community-based management cases) or learn frdioyparactitioners and scientists how to
alter their practices (adaptive co-management cas®sly). In the context where ecosystem
dynamics are at extreme values and local commsné@mploy mal-practices, effectiveness in
intervention calls for an engineering approachrfotigating severe impacts to the ecosystem;
thus environmental management practices are peefeto adaptive governance. Adaptive
governance approaches can be adopted in latersstaben mitigation has been achieved, as a
means to involve actively social actors and tdatet/enable social learning.

! As also noted inYoung (2008, p.136“no matter how well designed they are, moreovegimes cannot produce lasting
solutions to problems associated with socioecoldgigstems if they lack robustness in the sensecafpacity to withstand day-
to-day stresses and resilience or the capacitydaptato shifting demands without experiencing bdeakn or undergoing
fundamental change. Problems develop and evolveetsmes quite rapidly. Institutions that are unatoleadjust to changing
circumstances are unlikely to produce lasting smhgtto the problems they address.”
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Appendix
Definitions of the terms used in our analysis tisite an alphabetic order.

Formal Institutions — systems of rules that guide, regulate, andifegié actions and activities

in a defined area of interest or sector e.g. dngkiater or health sectors. Following als Vatn
(2009, p.2207) “in practical terms, institutiongdahe shape of rules — i.e., conventions, norms
and legal rules”.

Governance — the process of steering towards a desirableomgcor state in the forms of
formal processes of decision making (governing @sees) and informal processes of societal
dynamics (participatory, deliberative and/or ematgeocesses of societal drive).

Institutional architecture — the structure of interlinked formal institution@ncluding
institutions from different sectors) and the systaules that define and guide their transaction
and contact. The above definition builds in thardgbn of architectures given by Young et. al.,
2008, p.42: “the idea of architecture refers to plax linkages among institutions or, more
broadly, the elements that make up complex govemaystems”. Our definition also agrees
with the definition of Biermann et. al., 2009, p.3Be notion of governance architecture helps
to conceptualize the overarching system of publicpovate institutions, principles, norms,
regulations, decision-making procedures and org#ioizs that are valid or active in the issue
area. Architecture can thus be described, in otloeds, as the meta-level of governance.”

Institutional function — The aggregate action that a formal institutisnestablished and
expected to perform. It can also be seen as tloomd of the operation of institutions.

Institutional arrangement — A specific type of formal arrangement (regulatbg an
administrative organization) such as a quota systemarket, a taxation scheme, a legislation, a
law, and more.

Local community — The citizens of an region or loci that are pdrtthee social subsystem
excluding policy makers, policy practitioners, adrsirators and scientists.

Policy administrator or administrator — The officer employed in a public (state) indtanal
organization and legally vested with the task toilitate or monitor the operation of the
institutional function for a specific sector (anéybe for a specific issue or connected issues).

Policy maker — The expert and/or policy administrator that desiand formulates the policy for
a specific issue and for a specific sector (e.imkdrg water policy, flood defense policy).
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Policy practitioner — The street-level administrators who are assigaechplement the policies
(put policies into practice).

Process— Flow of events and decision making ordering$ #nea legitimized and organized by
and within formal institutions.
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