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ABSTRACT. This paper proposes and articulates asocial relationships perspective of collaborationinthe
management of social—ecological systems (SESS). It provides a conceptual premise for understanding the
dynamicsof long-term social relationshipsthat underlie collaborative processes. We argue that aresilience
approach offers a better perspective for the study of change in long-term relationships. A conceptual
framework based on the theories of resilience and socia relationships is developed for analyzing the
evolution of collaborative schemes. Theessenceof theframework istofacilitate understanding and building
of resilient social relationships for effective collaboration through interpreting and managing relational
change. We suggest that an analysis of resilient socia relationships requires an understanding of the
complexity and extent of relational change. The elements of abehavioral approach to relationships theory
are discussed as a foundation for resilient social relationships. By incorporating the models of Holling
(1995) and Cousins (2002) into a behavioral approach to relationships theory, the framework we propose
can be used to determine the potential for change based on the amount of relational capital and the degree
of relational connectednessin long-term social relationships.
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INTRODUCTION

Collaborative strategies are increasingly being
promoted as a means of addressing problems
associated with the management of socia—
ecological systems (SESs) (Folke et al. 2002,
Walker et al. 2002, Berkes et a. 2003). Although
the concept of collaboration is not necessarily
viewed as a panacea for all social—ecological
problems (Hardy and Phillips 1998, Imperial 2005),
the need for social actors to work together to
enhance the capacity of SESs to cope with
intermittent shocks has continued to receive
enthusiastic attention (Berkes and Folke 1998,
Blumenthal and Jannink 2000, Tompkinsand Adger
2004, Newman and Dale 2005). Notwithstanding a
growing appreciation of the importance of
collaboration, little attention has been explicitly
given to the dynamic long-term social relationships
that underlie collaborative schemes in the
management of SESs. Despite a few notable
exceptions (such as Ostrom 1990, Imperial and

Kauneckis 2003), most studies have not given
explicit attention to the changing nature of long-
term socia relationships. These relationships are
usually characterized by processes through which
collaborative actors influence each others
behaviors over a period of time to advance
individual and shared goals (Axelrod 1984, Ostrom
1998). To understand such relationships, we need
to understand the behavioral processes through
which collaborative schemes evolve over time. Not
surprisingly, perhaps, the behavior of actors over
time is most commonly evidenced by implication
rather than through specific and explicit application
in research.

Inthispaper, we propose and articul ate aconceptual
framework based ontheoriesof resilienceand social
relationshipsfor analyzing the behavioral processes
of dynamic long-term social relationships that
underlie collaborative arrangements in the
management of SESs. We argue that an analysis of
such processes requires an understanding of the
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complexity and extent of relational change. The
framework we propose can be used to determinethe
potential for relational change as well as to
categorize relationships based on the amount of
relational capital and degree of relational
connectedness. These elements of a behavioral
approach to relationships theory are proposed as a
foundation for resilient social relationships. Not
only can such a perspective help us better
understand and improve dynamic collaborative
schemes, but also it can assist us advance the
integration of human behavioral sciencesinto SES
research.

CONCEPTUALIZING COLLABORATION
AND RELATIONSHIPS

Different authors use different ways to define
collaboration (see Wood and Gray 1991, Hardy and
Phillips 1998, Phillips et a. 2000, Kinnaman and
Bleich 2004, Selin 2004). For the purposes of this
paper, we conceive collaboration as a behavioral
process that involves different actors working
together to create more benefits than could be
produced in unilateral settings (Hall 1995, Imperial
and Kauneckis 2003, Kinnaman and Bleich 2004,
Imperial 2005). This process is founded on long-
term relationships through which actors influence
each others behavior over a period of time to
advance common and individual interests (Ostrom
1998, Cousins 2002). The benefits advanced for
collaborative efforts include reduced transactional
costs (Wood and Gray 1991), greater social—
ecological resilience (Walker et al. 2002), enhanced
performance (Imperia 2004), and improved
governance (Imperial 2005). Following Bardach
(2001) and Hardy and Phillips (1998), however, we
do not view collaboration asa“fix-all” strategy for
all social—ecological problems. Its significance and
appropriateness will depend on a range of
contextual, preferential, and contingency factors
(Wondolleck and Y affee 2000, Imperial 2005).
Accordingly, actors operating in particular SESs
may opt for any of the several strategies of
engagement, such as toleratance, avoidance,
compliance, contention, and contestation (Hall
1995, Huxham 1996, Hardy and Phillips 1998,
Cousins 2002), to mention just afew.

The term relationship means the manner in which
actors interact with other actors, be they persons,
groups, communities, or organizations (Ford et al.
1998). The state of interactions evincesthe modein
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which actors behave toward each other. By
behavior, we mean the way in which actors act or
do the things they do (Hutchison 2003). Whereas
consistent patterns of actions constitute behavior
and consistent patterns of behavior make up a
behavioral style (Hall 1995), a single interaction
between actors is called an episode (Ford et a.
1998). Each episode is shaped by the history of
interactions in arelationship, and ultimately exerts
influence on the future of that relationship (Axelrod
1984). Interactions unfold over time as actors act,
react, and react to reactions thereby yielding long-
term relationships (Hakansson and Snehota 1995).
Although actors cannot determine whether the
relationshipsthey engageinwill be collaborative or
not, they may not necessarily decide whether or not
to have relationships with those with whom they
interact. Actors establish relationships by merely
interacting with others, whether or not those
relationships are close, productive, troublesome, or
cam. What mattersisthat each episode is affected
by previous interactions (see also Axelrod 1984,
Ford et a. 1998).

Although it is not the intention of this paper to
engage in paradigmatic debates, broadly speaking
two schools of thought that explicitly deal with
relationships in social and behavioral sciences can
be identified: the social exchange and network
approaches. The social exchange approach, whose
contribution is mainly attributed to Blau (1964),
seeks to understand the underlying processes that
engender social interactions between actors. It
examines processes that regulate social relationships
over time, and ispremised on the understanding that
human behavior is predisposed to maximizing
benefits and minimizing costs (Emerson 1987). On
the other hand, the network approach analyzes the
structures that emerge and constrain social
interactions (Granovetter 1985, Knoke 1990). It is
typically founded on sociograms that illustrate the
links among network members (Newman and Dale
2005). Following Blau (1987) and Granovetter
(1990), however, this paper recognizesthat the two
approachesare both useful frameworksfor studying
important social phenomena such as relationships.
Given that they provide contrasting and not
necessarily comparative theoretical perspectives,
they are based on different units and levels of
analysis, and thus may use different concepts and
tools. In a sense, the two approaches deal with
different aspects of social life, and each tries to
explain phenomena that the other assumes to be
given. Thus, they are not mutually exclusive.
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In this paper, the analytical approach isfounded on
a process-view of relationships. Our interest is the
behavior of actorsover time(Pettigrew 1973, 1990).
From this perspective, the long-term relationships
that underlie collaborative schemes in the
management of SESs should not be construed as
entities, but rather asdynamic behavioral processes.
As with all behavioral processes, they should be
viewed as having outcomes, no matter how
definable or indefinable those outcomes may be
(Cousins 2002, Kinnaman and Bleich 2004). Such
a perspective denotes how mutual adaptations in
behavioral interactions take place between actors
involved in collaboration. The adaptations provide
premises on which collaborative actors rationalize
their behavioral styles. We cannot, therefore, fully
understand the behavioral style of an actor without
an understanding of how it is linked to relational
change.

A FRAMEWORK FOR ANALYZING
RELATIONAL CHANGE

Change is an inherently pervasive variable in the
process of managing long-term social relationships.
Accordingto Ford et al. (1998: 26), managing long-
termrelationshipsisnot “alinear processof moving
them in one direction towards some ideal state.” It
involves parties coping with discontinuous change
in different circumstances at different times asthey
interact with each other. Most approaches to
interpreting changeinsocial relationshipshavebeen
inadequate partly because they describe the
development of relationships from initiation to
stability. The concept of stability, however, has
proved to be a difficult one for those researching
collaboration (see Hakansson and Snehota 1995,
Ford et al. 1998, Imperial 2005). As illustrated in
this paper, most long-term relationships evolve
through periods of instability. Also, it isimportant
to note that not all relationships reach relative
stability. Contemporary theoretical developments,
therefore, stimulate a need to expand the range of
frameworks to be used for interpreting change in
social relationships.

We argue that a resilience approach offers a better
perspective for the study of change in long-term
socia relationships, specifically those that underlie
collaborative schemes in the management of SESs.
We proposeaconceptual framework that represents
the phases of an adaptive cycle of long-term
relationships in collaborative schemes. We
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postulate that long-term relationships, as complex
behavioral processes, have a tendency of moving
from an opportunistic state through collaborative
and adversarial states into a tactical phase. The
framework can be used to determine the potential
for change based on the amount of relational capital
and the degree of relational connectedness. These
elements of a behavioral approach to relationships
theory are proposed as a foundation for resilient
social relationships.

The Two Foundational Models

The framework we propose builds on the works of
Cousins (2002) (relationships theory) and Holling
(1995) (resiliencetheory). Cousins (2002) proposes
amodel based on four types of inter-organizational
relationships. adversarial, tactical, opportunistic,
collaborative (see Fig. 1). His model provides an
approach for viewing different types of inter-
organizational relationships using a matrix
comprising two dimensions, dependency and
certainty. The two dimensions influence how
organizations make choices about what types of
relationships are appropriate to deliver desired
outputs. Although a number of approaches have
been developed for classifying relationships (see
Wood and Gray 1991, Huxham 1996, Imperial
2005), Cousins (2002) model is particularly
important in that it illustrates how organizations
manage risks in relationships based on strategic
decisions. Using game theory, the model provides
a way for organizations to select and manage
competitive relationships. The model, however,
failstoexplicitly exposethedynamic natureof long-
termrelationships, whichisof utmostinteresttothis
paper. As such, it may not be that useful for
Interpreting change in social relationships.

Holling (1995) proposesa“figure eight model” that
was originally designed to interpret the dynamics
and resilience of complex ecosystems, which are
thought to go through phases of an adaptive cycle
(seeFig. 2). Themodel isbased on two dimensions,
connectedness and amount of stored capital, which
determine the exploitation, conservation, release,
and reorganization phases of ecosystems. It is
assumed that complex ecosystems movefrom rapid
exploitation into a mature phase called
conservation. Asthis phase devel ops, an ecosystem
would become more rigid, thereby exposing the
system to greater vulnerability. Eventually a
disturbance would trigger sudden collapse, which


http://www.ecologyandsociety.org/vol13/iss1/art2/

Ecology and Society 13(1): 2
http://www.ecologyandsociety.org/vol 13/issl/art2/

Fig. 1. A mode for viewing different types of inter-organizational relationships using a matrix
comprising dependency and certainty dimensions (source: Cousins 2002).
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woukd be followed by a re-organization phase.
Depending on particular circumstances, the system
would then restart the adaptive cycle or move into
anew configuration, as showed by the exit arrow at
theleft of Fig. 2. Inthis context, resilience refersto
the amount of change a system can undergo while
maintaining its function and structure (Holling
1973, Walker et a. 2006). It aso entailsthe degree
to which the system is able to self-organize and
renew following disturbances (Berkes et al. 2003).

Weacknowledgethat anumber of other peoplehave
also modified and applied Holling’'s model to a

Level of Certainty

rangeof complex systems. Berkesand Folke(1998),
for example, have mobilized a collection of
interesting casestudiesthat illustratethe application
of themodel. Also, Abel et al. (2006) provide abrief
account of similar studies. According to resilience
theory, only two conditions haveto be met if weare
to apply Holling’s model to systems other than
ecosystems. Firstly, such systems must be
describable in dynamic terms and secondly, they
must have potential to move into multiple states
(Holling 1986, Berkes et al. 2003). We are of the
view that the two conditions are met by most
dynamic human processes, and thus the model can
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Fig. 2. The four ecosystem functions and the flow of events between them (source: Holling 1995).
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aswell be applied to long-term social relationships.
Given that humans have values and the ability to
envison the future, we recognize that such an
endeavor must be undertaken with extra
precautions. Thisunderstanding, however, doesnot
stop scientists from experimenting, learning,
probing, and confronting uncertainty through
innovative models (Walker et al. 2006). We need a
variety of models to interpret the changing nature
of the long-term social relationships that underlie
collaborative schemesin the management of SESs.
Accordingly, by incorporating the models of
Holling (1995) and Cousins(2002) into abehavioral
approach to relationships theory, the conceptual

framework we propose in Fig. 3 can be used to
examine change in such relationships, and to
categorize and explain problematic episodes in
collaborative schemes; thereby enabling focused
corrective measures.

Relational Change and ItsKey Mediating
Variables

Relational change is defined by the degree of
stability and instability of socia relationships
(Hakansson and Snehota 1995). Although the two
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Fig. 3. A framework based on relational capital and relational connectedness for analyzing changein
long-term social relationships (adapted from Holling [1995] and Cousins [2002]).
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terms, stability and instability, may seem behavior of the other parties. For example, given

contradictory, in the context of long-term social
relationships they coexist and are inseparable.
Whereas the structure and function of collaborative
schemes may appear relatively stable, the strength
of underlying relationships changes discontinuously
in response to multiple factors. Relationships may
grow stronger or weaker to reflect the correlation
between stability and instability. Thus, given the
issues of bounded rationality (Williamson 1985), a
collaborative actor has to jostle with unpredictable
change surrounding the nature and character of the

the previous unimpressive sociopolitical record of
most governments in the establishment of parksin
southern Africa, some local communities were
initially skeptical about governments' intention to
genuinely involve them in collaborative wildlife
management schemes. This led governments and
donor agencies to invest financial resources in
community projects to demonstrate their commitment
to collaboration (Kiss1990). In away, these efforts
helped change the nature of the long-term
relationships between these actors.
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Although we are aware that change in long-term
relationships can beinitiated by either of the parties
involved or by contextual factors, for the purposes
of thispaper we suggest that the potential for change
is largely mediated by the amount of relational
capital and degree of relational connectedness. We
propose that the two mediating variables represent
the extent of change that a collaborative scheme
would have to experience before its underlying
relationships move into different states. The two
variables, through repeated interactions between
parties, can generate multiple states for
relationships in particular social environments
(Axelrod 1984). Accordingly, we suggest that
multiple states of relationships provide the
substance of dynamic collaborative schemesin the
management of SESs.

Relational capital refers to the stock of
sociopsychological attributes of social relationships.
Following Cullen et a. (2000), we consider trust
and commitment as the two key attributes of
relational capital. We propose that particular levels
of these attributes mediate change in social
relationships. Although the two attributes are not
necessarily the only forms of social capital, most
relationships theorists view them as particularly
important determinants of the levels of relational
capital. Trust isasociopsychological stateinwhich
aparty to arelationship adoptsabelief that the other
partieswill not act against its interests (Luo 2002).
As a sociopsychological state, it evolves from an
actor’'s past experience, current interactions, and
expectations. Commitment, on the other hand,
refers to the energies and resources invested by
parties in building long-term relationships. It
denotes the extent to which parties believe that a
relationship is worth expending energies and
allocating resources on. Importantly, it evinces the
readiness of parties to do more than is formaly
expected (Ireland et al. 2002).

Relational connectedness refers to the degree to
which actors in social relationships are linked and
the strength of links that mediate change in social
relationships (Hakansson and Snehota 1995). For
the purposes of this paper, actors in relationships
are linked primarily through bonds, activities, and
resources (Ford et al. 1998). The bonds dimension
denotes the various ways in which actors perceive
and respond to each other socialy and
professionally. The activities dimension refers to
the connections among the activities of actors, and
how such connections affect choices about how to
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shareactivities. Theresourcetiesdimensionevinces
how the resources of actors are tied together and
how such ties evolve as actors exchange or access
each other’s resources. Although the three are not
necessarily the only dimensions for examining
connectedness, they provide a useful approach for
analyzing the substance of change in socid
relationships.

TheAdaptive Cycle of Long-term Social
Relationships

It is from the perspective of relational capital and
relational connectedness that behavioral processes
are vital in interpreting change in the long-term
socia relationships that underlie collaborative
schemes. The two variables provide the basis of
change to the extent that they enable relationships
to grow, mature, collapse, and reorganize based on
mutual adaptationsin behavior. AsshowninFig. 3,
long-term relationships go through phases of an
adaptive cycle. The opportunistic state represents a
phase during which new opportunities for
collaboration are rapidly engaged. It is
characterized asagrowth statewhere actors capture
easily accessible relational capital. Whereas the
potential for change is lowered through engaging
new opportunities, relational connectedness is,
however, focused in terms of the identified new
opportunities. Given the relatively low levels of
relational capital, however, opportunities arise for
parties to behave opportunistically (Williamson
1985). In Zambia, for example, the early years of
collaborative wildlife management involving
government, donor agencies, andlocal communities
were characterized by instances when community
representatives diverted project funds to personal
purposes (Nkhata 2005). Although such practices
can exist even within established collaborative
schemes, this example demonstrates situations
where an actor faces a counterpart who it may not
know well or trust, and whose commitment might
be questionable.

Growth in socia relationships gives way to
conservation as relational connectedness expands
and relational capital is consolidated (Fig. 3). We
refer tothisemergent phaseasthecollaborativestate
where slow accumulation of relational capital and
increased relational connectedness result in
complex structures of interactions. Social
relationships in this phase have the advantage of
functioning through cooperative rather than market
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or bureaucratic instruments (Huxham 1996,
Lawrence et al. 1999). Thus, it is possible in the
collaborative phase to find parties who offer
benefits to others even when they get nothing
tangiblein return. Even though such behaviors may
encourage mutual cooperation, they are not
necessarily atruistic in nature. Although it is
impossible to predict the timescale on which
particular relationships will attain this phase, it is
important to note that cooperative behaviorsin this
phase are the emergent result of continuing
interactions between parties (Axelrod 1984). Such
interactions are based on exchanges that may not
necessarily involve material artifacts, but also other
intrinsic behavioral variables such as bribes,
promises, gifts, rewards, and even sanctions.
Empirical cases of emergent cooperative behavior
have been recorded in collaborative wildlife
management in Namibia (Jones 2001), watershed
governance in the Lake Tahoe Basin (Imperial and
Kauneckis 2003), and transnational river
management in the Zambezi River Basin (Turton et
al. 2005). IntheUnited States, for example, repeated
interactions between parties involved in the
governance of Lake Tahoe generated changes in
long-term intergovernmental relati onships between
public agencies and civil society actors (Imperial
and Kauneckis 2003). The transformation of these
relationships from being conflict-based to
cooperativeinteractionsresulted in the evol ution of
watershed governance in the Lake Tahoe Basin.

As the relationships progressively become more
conservative, and thusmorevulnerableto rel ational
change, conservation gives way to release (Fig. 3).
We refer to this emergent phase as the adversaria
state when connectednessis strong but in which the
capacity for changeislow becauseof thecomplexity
of expanded connectedness and a growth in
adversarial behavior. Given that the relationships
under this phase are founded on low levels of
relational capital, the potential is high for them to
generate conflict, which is associated with
significant administrative and coordination costs
(Lubell 2004). As Ford et al. (1998) suggest,
although the sources of some conflicts are beyond
the control of parties, the degeneration of most
relationships into adversarial states can occur as a
result of enduring patterns of interactions that give
risetotheinstitutionalization of behavioral routines.
At Lake Mburo National Park in Uganda, for
example, behavioral routines that previously
allowed the relationships between park staff and
local communitiesto operate with low transactional
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costs were not questioned over time (Hulme and
Infield 2001). Asaresult, parties paid less and less
attention to such routines as holding regular
meetings, sharing revenue from the park,
compensating for loss of livestock to wild animals,
and rewarding informers who reported illegal
activities, thereby creating conditions for
relationships to collapse. Notwithstanding the
important effects of institutionalization, such
moments are acommon feature in long-term park—
peopl e relationships (Brechin et a. 2003).

Release gives way to reorganization, during which
a collaborative scheme is reorganized through the
emergence of new tacticsand opportunities(Fig. 3).
During the tactical phase, whereas the capacity for
change is high due to the re-strengthened rel ational
capital, connectednessislow asitisregainingfocus.
Depending on particular conditions, reorganization
may result in opportunism once again, thereby
triggering the system into yet another adaptive
cycle. Astheexit arrow at theleft of Fig. 3 suggests,
reorganization may also lead to a shift into a new
configuration of lessor more cooperativebehaviors.
Reorganization in long-term relationships is
evidenced in practice in many ways, including the
crafting of local rules for the onshore traditional
fisheries in Alanya, Turkey (Ostrom 1990), the
institutionalization of science practices in the
National Estuary Program in the United States
(Lubell 2004), and the establishment of water
commissionsinsouthern Africa(Turtonetal. 2005).

Based on the foregoing, and building on existing
literature, it is suggested that long-term
relationships vary as behaviors evolve over time.
They change into different states, which shape the
nature of collaborative arrangements. Multiple
interactions between parties generate different
statesthroughwhich collaborativeactorsrationalize
their behavioral styles. It isimportant to note that,
athough the four states of relationships are
distinguishable, in reality they find expression
simultaneously and to different extents at any stage
of exchanges between actors. It should also be
realized that relationships do not necessarily move
into each of these statesin a predetermined manner.
Some relationships will, of course, fail to
strengthen, whereas others will be short-lived
because of various factors. The conceptua
framework in Fig. 3, therefore, should be construed
as a representation of relationships that are long
lasting and pass through situations that are
potentially problematic in reality.
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CONCLUSION: RESILIENCE IN LONG-
TERM SOCIAL RELATIONSHIPS

We have attempted in this paper to provide asocia
relationships perspective of collaboration in the
management of SESs. Inso doing, wehaveprovided
a conceptual premise for understanding the
dynamics of long-term social relationships that
underlie collaborative processes. Arguably, a
resilience approach offersabetter perspectivetothe
study of change in long-term relationships. An
analysis of resilient social relationships requires an
understanding of the complexity and extent of
relational change. The conceptual framework we
have developed highlights the elements of a
behavioral approach as a foundation for resilient
socia relationships. The resilience of long-term
socia relationships denotes the competence of
actorsto maintainrelationshipsin socially desirable
states and to allow relationships to reorganize
following disturbances. In other words, relational
resilience enhances the competence of actors to
cope with change in various situations. It is
important, however, to realize that not all aspects of
resilience are necessarily essential. Thisis because
some undesirable states of social relationships can
be highly resilient. For example, actors would
continue to invest considerable effort in dealing
with adversarial partners even when there are no
apparent desirable outcomes. In such cases, it might
be important to identify the behavioral processes
that help maintain such undesirable relationships.

The conceptual framework is designed to illustrate
how actors can build resilient collaborative
rel ationshipsbased onthelevelsof relational capital
and degree of relational connectedness. It shows
how actors can make decisions about how to shape
the nature and quality of long-term social
relationships. Based on thetwo variables(relational
capital and relational connectedness), actors can
either changeor maintain formsof relationshipsthat
buttresstheinterestsof all parties. We postul ate that
collaborative schemes in the management of SESs
largely fail duetoincompatibilities betweenthetwo
variables. When these variables are not effectively
managed, misunderstandings and disagreements
between actors emerge. To that end, the framework
enables actors to categorize forms of relationships
and identify those behaviors that exert negative
influence on collective decision-making processes.
As such, the framework allows actors to determine
where remedial interventions may berequired. The
framework not only allows actors to understand
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consistent behavioral patterns, but also provides a
premise on which collective decision-making
processes can bemanagedin collaborative schemes.

We have illustrated that multiple states of
relationships provide the substance of dynamic
collaborative schemes. Whereas change in long-
term relationships comes about as a result of
behavioral processes involving the two variables,
change aso feeds back to influence the behavioral
processes (Axelrod 1984, Bardach 2001). As such,
the two variables not only provide a wide range of
possible pathways for the future development of
socia relationships, but aso enable behavioral
learning through the building, upgrading, and
enriching of the knowledge stores of actors.
Learning shapes the actors' ways of behaving in
relationships by aligning and fostering their
capacity to deal with relational change (Johnson et
al. 2004). To that extent, the amount of change that
socia relationships can undergo is important in
determining how actors cope with change when it
isalmost impossibleto predict with accuracy future
states of social relationships. And thisisafunction
of resilience.

The essence of the framework is to facilitate
understanding and building of resilient social
relationships for effective collaboration through
interpreting and managing relational change.
Without a sound theoretical underpinning, we risk
omitting the critical determinant variables that can
help explain and predict effective collaboration. In
this context, the centrality of relationship theory in
the process of integrating human behavioral
sciences in SES research cannot be overemphasi zed.
Our framework, however, should be construed as a
related set of explicit assumptions that can be used
to better understand and improve collaboration. We
acknowledge that our assumptions are inherently
incomplete and will evolve as new understandings
of collaboration emerge. Issues that are strongly
related to resilience in collaborative arrangements
form the basis for the assumptions. We believe that
effective collaboration in the management of SESs
should be founded on resilient social relationships.

Responses to this article can be read online at:
http: //mww.ecol ogyandsoci ety.org/vol 13/issl/art2/responses/
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