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ABSTRACT. In this article, we focus on adaptive governance of social—ecological systems (SES) and,
more specifically, on socia factors that can enhance the fit between governance systems and ecosystems.
The challenge lies in matching multilevel governance system, often characterized by fragmented
organizational and institutional structures and compartmentalized and sectorized decision-making
processes, with ecosystems characterized by complex interactionsin time and space. The ability to create
the right links, at the right time, around the right issues in multilevel governance systems is crucia for
fostering responses that build social—ecological resilience and maintain the capacity of complex and
dynamic ecosystems to generate services for human well-being. This is especiadly true in the face of
uncertainty and during periods of abrupt change and reorganization. We draw on our earlier work in the
Kristianstads Vattenrike Biosphere Reserve (KVBR), in southern Sweden, to provide new insights on
factorsthat can improve such linking. We focus especially on the bridging function in SES and the factors
that constrain bridginginmultilevel governance systems, and strategies used to overcomethese. We present
two features that seem critical for linking organizations dynamically across multiple levels: 1) the role of
bridging organizationsand 2) theimportance of | eadership. Bridging organizationsand the bridging function
can be vulnerable to disturbance, but there are sources of resilience for securing these key structures and
functionsin SES. Theseinclude social mechanismsfor combining multiple sources of knowledge, building
moral and political support in social networks, and having legal and financial support as part of the adaptive
governance structure.

Key Words: adaptive co-management; adaptive governance; cross-level links; cross-scale interactions;
ecosystem management; resilience; social—ecological systems; social networks

INTRODUCTION the system to unexpected change (Folke et al. 2003,

Gunderson and Holling 2002). For example, Wilson

Current approaches for managing ecosystems often
fail to match social and ecological structures and
processesoperating at different spatial and temporal
scales (Folke et al. 1998, Berkes and Folke 1998,
Carpenter and Gunderson 2001, Berkeset al. 2003).
They are often unable to deal with the change and
uncertainty inherent in social—ecological systems
(SES). The mechanism behind this management
failure lies in the attempt to control afew selected
ecosystem variables in their efforts to deliver
efficiency, rdiability, and optimization of
ecosystem goods and services (Holling and Meffe
1996). However, stabilizing aset of desirable goods
and services can lead to increased vulnerability of

(2006) argues that this mismatch of ecological and
management scales makesit difficult to addressthe
fine-scale aspects of ocean ecosystems, and leads
to fishing rights and strategiesthat tend to erode the
underlying structure of populations and the system
itself.

The mismatch between ecological and social
dynamicsisreferred to as the problem of fit (Folke
et al. 1998, Y oung 2002, 2003). A major challenge
concerning the problem of fit liesin addressing the
governance dimension of ecosystem management
and the social factorsthat enable such management.
Thisincludesfactorsthat stimul atethe devel opment
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of institutions that respond to environmental
feedbacks and that maintain the capacity of
ecosystems to generate services for human well-
being (Folke et a. 1998). It aso includes social
factors for monitoring ecosystem change and for
generating, accumulating, and transferring ecological
knowledge and understanding.

A theoretical framework for analyzing interconnected
SES that focuses on resilience and social features
that enable ecosystem management is developing
(see, e.g., Berkes and Folke 1998, Gunderson et al.
1995, Gunderson and Holling 2002, Berkes et al.
2003). This has triggered a number of studies that
focus on various aspects of social—ecological
interactions and cross-scale links, such as spatial
dynamics (Wilson et al. 1999), vertical institutional
links and co-management (Berkes 2002), policy
networks (Shannon 1998), institutional redundancy
(Low et a. 2003), the role of institutional
entrepreneurs  (Westley 2002), and networks
(Janssen et al. 2006).

Folke et a. (2003) identify four critical factors for
SES that interact acrosstemporal and spatial scales
that seemto berequired for dealing with ecosystems
dynamics during periods of rapid change and
reorganization: 1) learning to live with change and
uncertainty, 2) combining different types of
knowledge for learning, 3) creating opportunity for
self-organi zation toward socia—ecological resilience,
and 4) nurturing sources of resilience for renewal
and reorganization. In this article, we focus on the
mechanismsfor facilitating the interaction between
these factors and for improving the capacity for
dealing with abrupt change and uncertainty.

The shift from approaching social and ecological
systems as two linked but essentialy separate
systemsto approaching themastruly interconnected
complex SES has also triggered the emergence of
analytical frameworks such as adaptive co-
management and adaptive governance The former
refers to management systems that are tailored to
specific placesand situations, and supported by, and
working with, various organizations at different
levels. Adaptive co-management combines the
dynamic learning characteristic of adaptive
management (sensu Holling 1978) with the link
characteristic of collaborative management (Wollenberg
et a. 2000, Gadgil et a. 2000, Ruitenbeek and
Cartier 2001, Folke et al. 2003, Borrini-Feyerabend
2004). Although it provides an analytical
framework for studying complex social—ecol ogical
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interactions (Folke et al. 2003, Olsson et al. 20043,
Armitageet a. 2007), thereisaneed to develop this
framework further in order to address the
governance dimension of SES and the capacity to
deal with uncertainty and change inherent in these
systems.

We have earlier argued for adaptive governance as
a form of governance suitable for dealing with
complex SES and enhancing the fit between
institutions and ecosystem dynamics (Olsson et al.
2004b, Folke et al. 2005). Adaptive governance
conveysthedifficulty of control, theneed to proceed
in the face of substantial uncertainty, and the
importanceof dealingwithdiversity andreconciling
conflict among people and groups who differ in
values, interests, perspectives, power, and thekinds
of information they bring to situations (Dietz et al.
2003). Such governance fosters social coordination
that enables self-organization and adaptive co-
management of ecosystems. For such governance
to be effective, it requires an understanding of both
ecosystems and social—ecological interactions.

Governance systems designed to dea with
complexity often rely on multilevel arrangements,
including local, regional, national, transnational,
and global levels, where authority has been
reallocated upward, downward, and sideways away
from central states (Ostrom 1983, Stoker 1998,
Hooghe and Marks 2003, van Kersbergen and van
Waarden 2004 ). This type of governance is
dispersed across multiple centers of authority, is
“pluricentric” rather than “unicentric,” and is
characterized by non-hierarchica methods of
control. The common property resources research
refers to such nested, quasi-autonomous, decision-
making units operating a multiple scales as
polycentric institutions (e.g., Ostrom 1998,
McGinnis 2000, Dietz et al. 2003).

It has been proposed that polycentric structures can
address environmental problems at multiple scales
and nurture diversity for dynamic responses in the
face of rapid change and uncertainty. Simple, large-
scale, centralized governance units do not, and
cannot, havethevariety of response capabilitiesthat
complex, polycentric, multilevel governance
systems can have (Ostrom 1998). Similarly,
Imperial (1999) arguesthat polycentric governance
creates an institutionally rich environment that can
“encourage innovation and experimentation by
allowing individuals and organizations to explore
different ideas about solving [complex] problems.”
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Such arrangementscan enabl e sel f-organi zation and
nurture sources of renewal and reorganization after
crisis.

However, the governance challengeliesnot only in
developing multilevel institutions and organizations
for multiscale ecosystem management, but also in
being in tune with the interplay between periods of
incremental change, when things move forward in
roughly continuous and predictable ways, and
abrupt change, when experienceisofteninsufficient
for understanding, consequences of actions are
ambiguous, and the future of system dynamics is
often uncertain (e.g., Gunderson 1999, Adger et a.
2005). We are particularly interested in avoiding
pathways of social—ecological misfits that lead to
socia traps (e.g., Costanza 1987) and constrained
optionsfor societal devel opment and futurecapacity
for adaptations (Gunderson et al. 1995, Gunderson
and Holling 2002, Berkes et a. 2003).
Understanding how to organize links between
relatively autonomous but interdependent actors
and actor groups at multiple levelsiscrucial in this
context.

Theliterature on social capital addressesthelinking
aspect, or connectedness, and emphasizes the
importance of norms and networks for enabling
people to act collectively (see, e.g., Woolcock and
Narayan 2000, Pretty and Ward 2001). The
literature on socia capital differentiates between
bonding (strong) and bridging (weak) links or ties;
networks composed of bridging links to a diverse
web of resources can strengthen a community’s
ability to adapt to change, but networks composed
only of local bonding links, which impose
constraining socia norms and foster group
homophily, can reduce adaptability (Newman and
Dale 2005). Granovetter (1973) argues that weak
ties, i.e. the bridges between different stakeholder
groups, may be the most valuable for generating
new knowledge and identifying new opportunities,
and thus create a macro effect: “those to whom we
are weakly tied are more likely to move in circles
different from our own and will thus have accessto
information different from that which we receive.”
In this paper, we suggest that bridging is a critical
function in complex SES for dealing with
uncertainty, and for nurturing renewal and
reorganization in the face of abrupt change and
crisis.

Several studies have looked at the role of social
networks in interorganizational collaboration and
collective action in relation to natural resource
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management (see, e.g., Agranoff and McGuire
1999, 2001, Mandell 1999, Carlsson 2000, Mandell
and Steelman 2003, Imperial 2005). Although these
studies address the linking aspect, thereisaneed to
increase the understanding of the role of networks
for dealing with uncertainty and abrupt change in
SES (Scheffer et al. 2003, Bodin and Norberg 2005,
Janssen et al. 2006). We concur with Westley
(2002), who argues that the capacity to deal with
the interactive dynamics of social and ecological
systems requires learning environments and
networks of interacting individuals and organizations
at different levelsto createtheright links, at theright
time, around the right issues.

A key argument in this respect is that ecosystem
management is an information-intensive endeavor
and requires knowledge of complex socia-—
ecological interactionsinorder tomonitor, interpret,
and respond to ecosystem feedback at multiple
scales (Folke et a. 2003). Because of this
complexity, it is difficult if not impossible for one
or afew people to possess the range of knowledge
needed for ecosystem management (Berkes 2002,
Brown 2003, Gadgil et al. 2003, Olsson et a. 2004a,
Carlsson and Berkes 2005). I nstead, knowledge for
dealing with SES dynamics, including uncertainty
and abrupt change, is dispersed among individuals
and organizations in society. It requires social
networksthat span multiplelevelsinorder for actors
to draw on dispersed sources of information and
institutional arrangements that enable integration
and mobilization of knowledge at critical times
(Imperial 1999, Olsson et al. 2006).

Various scholars have pointed out that linking
different levels and knowledge systems requires an
activerole of individual s or organizations, e.g., the
role of non-governmental organizations (NGOs) as
coordinators and facilitators in co-management
processes (e.g., Hallset al. 2005). Another example
Is the role of intermediaries in linking local
communitiesto outside markets (Bebbington 1997,
Ribot 2004, Pomeroy et al. 2006). Crona (2006)
refers to individuals that link fishers to markets in
coastal communities of East Africa as middlemen.
As Gonzales and Nigh (2005) point out, such
intermediariesareno guaranteefor moredemocratic
decision making, but can be part of hierarchical
command-and-control structureswhere policiesare
implemented in atop-down fashion.

We draw on our earlier empirical studies in
Kristianstads Vattenrike Biosphere Reserve
(KVBR), Sweden (Olsson et al. 2004b, Hahn et al.
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2006, Schultz et a. unpublished) to provide new
insights on socia factors that can enhance the fit
between governance systems and ecosystems. We
focusespecially onthebridging functionin SESand
the factors that constrain bridging in multilevel
governance systems, and strategies used to
overcomethese. Thearticle startswith adescription
of the KVBR and the emergence of an adaptive co-
management system. We identify key features that
seem critical for linking organizations dynamically
across multiple levels, and discuss the role of these
in enhancing the fit between governance systems
and ecosystems. Our concluding remarks concern
sources of resiliencefor securing key structuresand
functions in SES in the face of uncertainty and
change.

KRISTIANSTADSVATTENRIKE
BIOSPHERE RESERVE

Kristianstads Vattenrike Biosphere Reserve is
defined by hydrological and political borders, and
includes the lower Helged River catchment and the
coastal regionsof Hant Bay withintheMunicipality
of Kristianstad. In June 2005, the area became a
Man and Biosphere (MAB) Reserve. The lowland
area has long been appreciated for its cultural and
natural values. Asidefrom having high biodiversity
and unique habitats of cultural-historical values, it
is one of Sweden’s most productive agricultural
areas and aso contains one of the largest
groundwater reserves in northern Europe. The
abundance of valuable ecosystem services
generated in the area is also reflected in the range
of stakeholders representing different interests,
from local farmers to international nature
conservation organizations (Olsson et al. 2004b,
Schultz et al. unpublished).

The Emergence of a New Management
Approach

Since 1989, aflexible collaborative approach to the
management of the lower Helged River catchment
has been in use, which promotes amanagement that
treats humans as part of ecosystems and includes
social, economic, and ecological dimensions. This
shift in management regime had itsbeginninginthe
early 1980s. Several individuals, representing
different local organizations, observed acontinuing
decline in natural and cultural values. This was
despite the fact that the areawas listed in 1975 by
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the Ramsar Convention on Wetlands of
International Importance. In particular, they
observed declining bird populations, decreased
water quality, and overgrowth of lakes, and a
decrease in the use of flooded meadows for
haymaking and grazing.

In response to an anticipated crisis, personal links
developed among these individuals, and a social
network of concerned individual sand organizations
started to emerge. This eventuadly led to the
establishment of a municipal organization, the
Ecomuseum Kritianstads Vattenrike (now called
the Biosphere Office (BO)), and the transformation
of the social—ecological system into atrajectory of
adaptive co-management. We have earlier
identified the director of the BO, Sven-Erik
Magnusson (SEM), asinstrumental in this process.
He provided transformational |eadership and seized
the window of opportunity to convince municipal
politicians of the need for a new management
regime for the lower Helged River catchment
(Olsson et al. 2004b).

Although there was a change in the management
regime for the lower Helged River catchment in
1989, various environmental projects had been
initiated before that. These projects ranged from
biological inventories and monitoring programs to
habitat restoration projects and improved land-use
practices. For example, in the Kristianstad Project,
variousmanagement practicesfor reducing nitrogen
and phosphorus loads to the Helgea River were
tested. These practices included restoring water
courses, establishing dams, protecting riparian
zones, and creating artificially flooded meadows. It
was a collaborative project involving land owners,
the University of Lund, the Municipality of
Kristianstad, the Kristianstad County Agricultural
Board, Onnestads Agricultural and Horticultural
College, and a local branch of the Federation of
Swedish Farmers (LRF). Although these projects
involved a diversity of actors a multiple
organizational levels, their focus was often narrow
(Olsson et al. 2004b). Also, the various projects
were often unaware of each other.

Some local actors realized that the problems of
declining bird populations, abandonment of
management practices for cultivating flooded
meadows, and decreased water quality and
overgrowth of lakes were interrelated and
connected. However, the social structures and
processes for dealing with the problems were not.
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SEM saw the need to deal with thislack of fit, and
initiated strategies to match the scale of the
problemsand managetheareaat thelandscapelevel.
At the time, SEM was employed by the County
Museum, engaged in devel oping outdoor museums,
and hefocused on the flooded meadowsin the area.
Hebegantolink key individual sof different projects
(Fig. 1). Heused the area’ s “water” asthe common
denominator for linking these proj ectsand managed
to change the perception among key actors from
seeing the wetlands as a problem (“water sick”) to
seeing it asavaluableresource (“water rich”). This
was not just a process of connecting people, it aso
involved building trust, compiling and generating
ecosystem knowledge, defining an area for
management, developing a common vision and
goals for ecosystem management, and mobilizing
broad support for change (Olsson et al. 2004b).

SEM assembled abroad base of support for the new
management regime and the establishment of the
BO among members of severa organizations at
different levels. Apart from the participants in the
Kristianstad Project mentioned earlier, these
supporters represented the Nature Conservation
organization (SNF), the Bird Society of
Northeastern Scania, the County Administrative
Board, WWF Sweden, Kristianstads University
College, the Swedish National Museum of Natural
History, and a national research council (FRN).
Theseindividual s becamethe nodes of an emerging
policy network, and their support was important to
convince the executive board of the Municipality of
Kristianstad to adopt the new management
approach. Supported by the policy network, SEM
approached a local top politician of the Executive
Board of the Municipality of Kristianstad with a
policy proposal containing a new management
strategy for thelower HelgeaRiver catchment. This
was a a time when the Executive Board of the
Municipality was searching for a new identity for
the City of Kristianstad, which opened awindow of
opportunity for change. Thiswascertainly acritical
link at acritical timeand, inthewordsof SEM, “ had
we not taken the chance then, we would still be
knocking on the door” (Olsson et a. 2004b). The
perception shift to “water-rich” that took place in
1989 among policy makers can be seen as a
perceptional regime shift, and it gave the political
momentum needed to institutionalize the new
management approach.
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Adaptive Co-management of Kristianstads
Vattenrike Biosphere Reserve

A unique feature in the management of the KVBR
is the organizational arrangement that has
developed for dealing with problems at different
scales. The adaptive co-management of the KVBR
relieson asocial network of actors of whichtheBO
Is the key node (Hahn et al. 2006). The BO has a
staff of five people and is part of the municipality’s
organization; it reports directly to the municipality
board, likeamunicipality administration. However,
it is not an authority and has no power to make or
enforce rules. It relies on several funding sources,
including the Municipality of Kristianstad, the
County Administrative Board, and the Swedish
Environmental Protection Agency. It plays a key
role as a facilitator and coordinator in the
collaborative processes to maintain the ecosystem
services of the area. These processes involve
international associations, national, regional, and
local authorities, corporations, researchers, non-
profit associations, and land owners. TheBO isalso
involved in developing policy, designing projects,
resolving conflicts, coordinating and administering
conservation andrestoration efforts, and devel oping
goals for the KVBR, as well as producing
management plans, agreements, follow-up reports,
and updates for specific areas (Olsson et a. 2004b,
Hahn et al. 2006).

There are three distinct forms of organizations that
have emerged for managing the area the
consultancy group, the theme groups, and the
“adhocracy” groups. The consultancy group has 30
members who represent avariety of interestsin the
area, including the BO. The members usually meet
three times a year, and the organization provides a
forum for information and discussion. It also gives
recommendations and advises the municipal
executive board on land-use plans. The group
operates at the scale of the KVBR and was formed
to mitigate conflict, produce mechanisms for
conflict management, identify common interests,
and discuss differences of opinionin aconstructive
way. The purpose in forming the group in the early
1990s was to gather representatives involved in
water-related activities and projects, and who had
not met earlier in a common forum (Olsson et al.
2004b). Theonly timethey had beenin contact with
each other before was during a conflict over the
letters page of the local newspapers. The idea was
to bring peopl e together when there was no conflict
and to build trust among the representatives
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Fig. 1. Theidea behind the adaptive co-management system in the KVBR isto link clustersin order to
address complex interactions in the landscape. The lefthand figure shows the KVBR before1989. Each
cluster involves multiple levels, but was often narrow in focus. In the righthand figure, SEM provided
leadership in the form of avision and goals as part of a comprehensive framework (narrative)—a
direction in which SEM can make sense of arange of information in the context and framework of the
BO (at the time called the Ecomuseum Kristianstads Vattenrike, EKV) framework. Policy networks
develop to connect institutions and organizations, and to facilitate information flows, identify knowledge
gaps, and create nodes of expertise of significance for ecosystem management. The red dotted line
indicates new connections between nodes of different networks. These connections help match the
different scales in the landscape (e.g., cultivation practices, overgrowth, birds in the flooded meadow

project).

Bird
conservation

Cultural
heritage

(essential to the success of the collaboration
process), identify common interests, and discuss
differences of opinion in a constructive way.

The theme groups are collective efforts formed to
work with aspecificthemewithintheKVBR. There
are currently ten such themes, including sandy
grassands, flooded meadows, groundwater, and
coastal sand dunes. Although the initial work in
1989 focused primarily on flooded meadows, the
BO has broadened the scope of management and
initiated new themes in the landscape to address a
broader set of issuesrel ated to ecosystemsprocesses
across temporal and spatial scales. This way,
management expands from individual actors, to a
group of actors, to multiple-actor processes.
Organizational and institutional structures evolve
as a response to deal with the broader set of

Bird o
canseryation ater
Qo r quality

ecosystem
management
framewark

Cultural
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environmental issues. Knowledge of ecosystem
dynamics develops as a collaborative effort, and
becomes part of the organizational and institutional
structures. Social networks develop that connect
institutions and organizations across levels and
scales. These networksfacilitateinformation flows,
identify knowledge gaps, and create nodes of
expertise of significance for ecosystem management.

Adhocracy groups refer to organizations that
emergein responseto asurprise, exist aslong asthe
particular problem persists, and subsequently
dissolve (Hahn et a. 2006). This pulse relies on a
dormant or latent set of connections in a social
network of actors involved in the management of
the KVBR. These connections have developed
around the BO over the years and can be seen as
“deeping links’ that are triggered by exogenous
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events, such as the arrival of migrating cranes or
extreme floods. These links connect actors within
and across organizational levels at critical times,
and help tune social and ecological dynamics by
monitoring, combining knowledge, developing
management practices, and responding to
environmental change and impending conflicts.

For example, the wetlands around the City of
Kristianstad areimportant resting sitesfor migrating
cranes. In the spring, the arrival of the cranes often
coincides with the farmers spring tillage, and the
cranes often damage the crops, especially potatoes.
In the late 1990s, the crane population increased in
the area, and there was growing discontent among
local farmers. To forestal the conflict and
collaboratively seek solutions, the BO (at the time
caled the Ecomuseum Kristianstads Vattenrike)
initiated and facilitated the formation of the “crane
group” of local actors. In December 1997, they
arranged a meeting where farmers from Lake
Hornborgargon presented their experiences to a
group of actors, including three farmers, from the
Kristianstad area. This lake is one of the most
popular bird-watching places in Sweden, and the
people there have learned how cranes and farmers
can coexist and how to minimize crop damage.
Strategies for Kristianstad were discussed and the
CraneGroupwasformed at thismeeting. Sincethen,
the crane group in the KVBR has collaboratively
sought solutions to the problem and engaged in
variousactivitiesto gain new knowledge. Thegroup
monitors the cranes and has produced a list of
recommendationsfor farmersif cranesland ontheir
fields. They have appointed a contact person who
can provide devicesto frighten cranes, and who can
assess damage. The crane group has prevented
escalation of the conflict by reducing impacts on
crops while at the same time enhancing the value
for bird-watching tourists (Hahn et al. 2006).

In Table 1, we use the insights from Y affee et al.
(1997) on factors that constrain bridging and list
strategies used in the KVBR to deal with and
overcome these factors.

LINKING ORGANIZATIONSACROSS
LEVELSTO ENHANCE THE FIT
BETWEEN ECOSYSTEMSAND
GOVERNANCE SYSTEMS

Theorganizational designintheKVBR hasevolved
to deal with social and ecological problems at

Ecology and Society 12(1): 28
http://www.ecol ogyandsociety.org/vol 12/issl/art28/

different scales. The adhocracy and theme groups,
in particular, haveinternal organizational dynamics
that nurture sourcesfor renewal and reorganization
for dealing with uncertainty and abrupt change. The
ability to create the right links, at the right time,
around the right issues in the multilevel system
enhancesthefit between the governance system and
the ecosystem. We have shown here that the
bridging function is crucial in this context.

We have identified two features that seem critical
for linking organizations dynamically across
multiple levels: bridging organizations and
leadership. Inthefollowing sections, wediscussthe
role of bridging organizations and Ieadership for
increasing flexibility and adaptability and
contributing to scale-matching and resilience-
building in SES.

Bridging Organizations and Social Memory

The BO is an example of an organization that
bridges local actors and communities with other
organizational levels(Olsson et al. 2004b). Werefer
tothese as* bridging organizations.” Guston (1999)
and Cash and Moser (2000) describe “boundary
organizations,” which can provide an array of
important functions for linking researchers and
decision makers. Although similar in some aspects,
bridging organizations have a broader scope than
boundary organizations, and address resilience in
SES. Bridging organizations, like the BO, provide
an arenafor trust building, sense making, learning,
vertical and horizontal collaboration, and conflict
resolution (Hahn et a. 2006). Furthermore, they can
increasethe potential to redirect external forcesinto
opportunities, serve as catalysts and facilitators
between different levels of governance, and bring
in resources, knowledge, and other incentives for
ecosystem management (Folke et al. 2005).
Bridging organizations can create the space for
institutional innovations and the capacity to deal
with abrupt change and surprise.

As we have shown in this article, social networks
areimportant for dealing with abrupt changein SES,
but networks are themselves vulnerable to change
and can be destabilized, which in turn can affect
their ability to respond to ecosystem feedback and
to secure the capacity of ecosystems to produce
essential services for human well-being. Such
destabilizing factors include changes in the
composition of network actors, the presence of
unresolved tensions and conflict, weak and
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Table 1. Factorsthat constrain bridging, and strategiesthat are used inthe KV BR to deal with and overcome

these factors.

Factors that constrain bridging
(from Yaffee et a. 1997)

Strategies for dealing with constraining factors in the Kristianstads Vattenrike
Biosphere Reserve (KVBR)

Situational factors Power imbalances

Process-rel ated
factors

Lack of
communication,
chemistry, or
trust

Technical and
scientific issues

Public opposition

Fundamental
differences that
separate the
stakeholders

Lack of focus on
process

Lack of process
management or
interpersonal skills

Resistance to
collaborative
management styles

Using a landscape perspective and ecosystem approach to help actors perceive
their interdependencies and understand the need to work together to produce
solutions to problems.

Providing participants with joint ownership of processes and outcomes—
participants are directly and jointly responsible for making and implementing the
decisions that are reached.

Organizing interactions among actors to devel op personal relationships and build
trust.

Facilitating face-to-face communication and dialog among actors.
Providing opportunity for continuous interaction among actors.
Sense making to facilitate the sharing of information.

Engaging actors in monitoring and conducting inventories.
Acknowledging and integrating different types of knowledge.

Creating public awareness of problems and a sense of urgency by communicating
about critical issues and potential crises.

Envisioning the future together with actors.

I dentifying common problems and goals.

Using the KVBR to develop a sense of place and identity among actors.

Using an adaptive co-management approach, a collaborative process that
continuously evaluates and responds to the effects of management actions and

incorporates lessons learned in a new set of strategies to improve management.

Providing leadership and focusing on socia factors that enable ecosystem
management.

Initiating, coordinating, and sustaining social networks of key actors.
Making sense of and guiding the management process.
Starting small, producing small early successes.

Initiating projects and selecting problems that can be turned into possibilities for
trust building and partnerships.

Convening actors to participate in collaborative processes.
Structuring incentives for actions.

Assessing actors' potential for advancing their self-interest through collaboration.

(con'd)
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Societal context

Institutional context

Difficulty securing
the involvement
of al
stakeholders

Cultura norms

Stereotypes and
intergroup attitudes

Polarization arising
from traditional
process

Opposition by
public interest
groups

Poalitics

Conflicting agency
goals and
missions

Organizational
norms and
culture

Lack of top level
support for
collaboration

Resource constr-
aints

Government pol-
iciesand
procedures
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Defining the problem together with actors.

Encouraging and facilitating information sharing among actors.
Synthesizing and mobilizing multiple sources of knowledge for ecosystem
management.

Facilitating norm-building around the new management approach.

Using different pedagogical tools for communicating the links between ecosystem
health and human well-being.

Focusing on individuals of actor groups that can help change attitudes of people
within their own groups.

Challenging actors mental models and frames of reference.
Initiating a collaborative process of problem solving and decision making.

Identifying and activating key individuals of actor groups necessary for tackling a
particular problem.

Participating in international programs like UNESCO’s Man and the Biosphere
program and scientific assessments like the Millennium Assessment to strengthen
and build public support for the adaptive co-management approach and the
KVBR.

Using the mediato communicate progress and global relevance of the work in the
KVBR to build public support and change peopl€’ s attitudes.

Continuous dialog with all major political parties, including the ones not currently
in power, at all levelsto build support for the adaptive co-management approach
and the KVBR.

Building political support for legitimacy of the adaptive co-management approach.
Encouraging agencies to participate to produce superordinate goas at the

landscape level.

Providing processes to overcome sectoral approaches to managing ecosystems and
landscape.

Bringing actors together in problem-driven projects to change organizational
norms and cultures.

Offering the Man and the Biosphere program as a new arenafor interactions.
Influencing decision makers and politicians at higher levelsto maintain
governance structures that allow for adaptive co-management of the KVBR.
Maintaining diverse funding sources; not depending on only one source.
Including financers in the policy networks of the KVBR.

Using the KVBR as an arena where new processes can be used to overcome
restraining government policies and procedures.

Relying on governance networks for adaptive co-management. Incorporating

government agencies, with access to legal and financial support schemes, into the
policy network.

(con'd)
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Differing decision-
making authority
among participants

Ecology and Society 12(1): 28
http://www.ecol ogyandsociety.org/vol 12/issl/art28/

Assisting actors in navigating formal ingtitutions.

Providing participants with joint ownership of processes and outcomes—

participants are directly and jointly responsible for making and implementing the
decisions that are reached.

Inadequate oppo-
rtunities for
interaction

Providing arenas and opportunity for actors to meet face to face.

Managing socia networks and creating multiple ties at multiple levels.

ineffective leadership, frustration over the lack of
visible results, and external events that disturb the
policy process (Sorenson and Torfing 2005).
Bridging organizations can provide strategies for
managing social networks in order to deal with
uncertainty (in the sense of Koppenjan and Klijn
2004).

Bridging organizations, like the one in the KVBR,
seem to play a centra role in stimulating,
facilitating, and sustaining adaptive co-management
and adaptive governance (Folke et a. 2005),
including the emergence of governance networks
(sensu Hajer and Wagenaar 2003, Sorenson and
Torfing 2004) for dealing with uncertainty and
change in SES. They can have a key role in
collective learning processes (sensu L ee 1993) that
builds experience with ecosystem change and
evolvesasapart of asocial memory. Such aprocess
of socia learning is linked to the ability of
management to respond to environmental feedback
and direct the coupled SES into sustainable
trgectories (Berkes et a. 2003). Bridging
organizations, therefore, are essential in fostering
sources of resilience in SES.

Accumulation of social—ecological understanding
and experiencein a“social memory” —the arenain
which captured experience with change and
successful adaptations embedded in a deeper level
of values is actualized through community debate
and decision-making processes into appropriate
strategies for dealing with ongoing change
(MclIntosh 2000)—seems critical for dealing with
change. Furthermore, socia networks can serve to
store social memories for ecosystem management,
memories that can be revived and revitalized in the
regeneration and reorganization phase following
change (Folke et a. 2003). In the KVBR, the BO
manages networks of local steward groups to
mobilize knowledge and social memory, which in

turn help deal with uncertainty and shape change
(Folke et a. 2003, 2005). The different networks
and the numerous links that can be activated when
needed contribute to the robustness of the SES, and
therefore, are sources of socia—ecological
resilience. They constitutethesocial memory (sensu
Macintosh 2000) that can be mobilized at critical
times and increase response options to deal with
uncertainty and change.

There is a need to understand the governance
attributesthat support and build social memory, and
hence resilience, in the face of disturbance.

Relationshipsbetween stateand local actorsareaso
addressed in the literature on social capital (Adger
2003) and, more specificaly, that on synergies.
Evans (1996) links public—private synergies to
building the social capital important for economic
development. He argues that social capital is often
built in theintermediate organizationsand informal
policy networks, intheinterstices between state and
society. Ostrom (1996) explorestheconstructability
of such synergies between governments and groups
of engaged citizens. Animportant research question
isunder which conditions such synergistic relations
can most easily be constructed.

L eader ship and Actor Groups

The other key mechanism for maintaining the
bridging function and adaptability, and for
enhancing fit, is leadership, which can come in
different forms. For example, key individuals can
provide visions of ecosystem management and
sustai nable devel opment that frame self-organizing
processes (Agranoff and McGuire 2001, Westley
2002). Key stewards are important in establishing
functional links within and between organizational
levels, and therefore, facilitating the flow of
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information and knowledge from multiple sources
to be applied in the local context of ecosystem
management. Socia networks often emerge as self-
organizing processes (i.e., not implemented by
external pressure) involving key personswho share
some common interests, although they represent
different stakeholder groups (McCay 2002)
Leadership has been shown to be of great
significance for public network management.
Network leadership and guidance is very different
from the command and control of hierarchical
management (Agranoff and McGuire 2001). It
requires steering to hold the network together
(Bardach 1998), and balancing socia forces and
interests that enable self-organization (Kooiman
1993). However, SESthat rely on one or afew key
stewardsperforming aparticul ar key function might
bevulnerableto change, asexemplified by Peterson
(2002) in the case of long-leaf pine forest
ecosystemsin Florida

The strength of networks depends on the ability of
the key people to exchange information with other
stakeholders, identify common interests, and gather
support for such interests (e.g., ecosystem
management) within their own organization or
stakeholder group. Bardach (1998) describes how
leaders play different roles in systems of strategic
interaction, which include eliciting common goals,
creating an atmosphere of trust, brokering
organizational and individual contributions, and
deploying energies in accordance with some
strategic plan. Organizations that do not appear to
have much in common may develop crucial links
thanks to these key people, who form the nodes of
different, loosely connected, networks.

For example, Bebbington (1997) identifies brokers
as key stewards in sustainable agriculture
intensification in the Andes, including their role in
coordinating social networks in the management
process. In al the cases of sustainable
intensification, outsiders have played a key role in
bringing in new ideas, but more importantly, they
have brought in networks of contacts. These
“brokers’ had different backgrounds, including a
priest, auniversity professor, European volunteers,
andfunding agencies. Theconnectionsthey brought
with them helped the members of the loca
communities gain access to non-local institutions
and resources, including NGOs with technical
assistance and financial resources, sources of
technology, donors, and alternative trading
networks. These networks spread across national
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and international boundaries in ways that would
havebeenhardfor thelocalsto achieveontheir own.

Bridging different networks and creating
opportunities for new interactions is important for
dealingwith uncertainty and change, andisacritical
factor for learning and nurturingintegrated adaptive
responses to change (Stubbs and Lemon 2001).
Tompkins et al. (2002) show how linking networks
of dependence and exchange helps facilitate
integrated and inclusive coastal management in
Trinidad and Tobago. In the Kristianstad case, the
BO staff play the role of brokers in developing
networks, merging existing networks, and bringing
inoutsidenetworksfor ecosystem management. For
example, in initiating the crane group, the staff at
the BO acted as brokers in establishing a contact
with farmers from another area, which was a
strategy to prevent a conflict situation that would
stifle the collaboration process. Instead, the BO
strategy fostered trust building and sense making at
acritical time, and provided asmoother start. Thus,
brokers can create cross-scale links at critical times
and draw on external sources of information and
knowledge, such as scientists and practitioners, to
deal with abrupt change and crisis.

Inadditionto leaders, we have previously identified
other essential actors and actor groups that serve
social mechanisms in adaptive co-management
networks: knowledge carriers, knowledge generators,
stewards, and sense makers (Folke et al. 2005).
Folke et a. (2003), based on several case studies,
identified the following actor groups; knowledge
retainers, interpreters, facilitators, visionaries,
Inspirers, innovators, experimenters, followers, and
reinforcers. In the coastal communities of East
Africa, actor groups such as beach recorders of fish
catches and middlemen who link fishersto markets
are of maor significance in shaping exploitation
patterns of coastal and marine ecosystems, thereby
influencing the capacity of these SES to generate
and sustain ecosystem services (de la Torre Castro
2006, Crona 2006). Holling and Chambers (1973),
in their analyses of socia roles in resource
management workshops, stressed theimportance of
also including individual swith opposite viewswho
oppose and criticize. The different roles that actor
groups can play areimportant components of social
networksand essential for enhancingthefit between
governance systems and ecosystems, and for
building resilience in SES. Thisis aresearch area
that isstill initsinfancy and requires more attention
in the future.
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CONCLUSION

The empirical work and analyses of the emergence
of governance networks has provided insights in
relation to bridging organizations and their role in
enhancing the fit in SES. In the KVBR, networks
were formed at the regional level that cut across
severa levels, from local to transnational, to
produce a new form of multilevel, adaptive
governance that enables ecosystem management.

Bridging organizations play a crucia role in the
dynamic relationship between key individuals,
social memory, and resilience. They coordinate the
interactions among a range of actors at different
levels of society and nodes of expertise and a
diversity of experiences and ideas for solving new
problems. The governance networks of the KVBR
constitute multilevel arrangements that are
particularly appropriate for solving problems of
complex adaptive systems because there is
experimentation, knowledge generation, and
learning going onin each of the nodes. It seemslike
such experimentation, in combination with the
bridging function, may nurture sources for renewal
and reorgani zation and increase the capacity to deal
with uncertainty and abrupt change in SES.

Social networks can serve to store social memory
for ecosystem management, a memory that can be
revived and revitalized in the reorganization phase
following change. The bridging function is crucial
inthiscontext. Thereisaneed to investigate further
theroleof social networksandtheir cross-scalelinks
in creating flexibility and in providing response
options in times of social—ecological change. We
also need to understand in what ways such cross-
scale dynamics can widen desirable socia-—
ecological stability domains and make systems
more robust to change and surprises. We have
shown that, in the KVBR, the bridging function is
especialy important for mobilizing a loosely
connected network of actors who represent various
interests and knowledge at critical times.

Bridging organizations and the bridging function
can, however, be vulnerable to disturbance, but
thereare sourcesof resiliencefor securing these key
structures and functions in SES. These include: 1)
social mechanisms for combining multiple sources
of knowledge, 2) building moral and political
support in social networks, and 3) having legal and
financial support as part of the adaptive governance
structure.
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Animportant lessonisthat it isnot enough to create
arenasfor dialog and collaboration, nor isit enough
to develop networks to deal with issues at a
landscape level. There is a need to understand and
actively managetheunderlying social structuresand
processes for ecosystem management (Folke et al.
2007) A challengein such governance systemsisto
support social mechanisms and enabl e institutional
arrangements for accessing and combining
knowledge to respond to ecosystem feedbacks at
critical times. However comprehensive the
combined knowledge might be, there is always an
element of surprise when dealing with complex
social—ecological dynamics. Therefore, bridging
different actor groups in networks and creating
opportunities for new interactions are important
when dealing with uncertainty and change, and are
critical factorsfor learning and nurturing integrated
adaptive responses to change.

Responses to this article can be read online at:
http: //mmw.ecol ogyandsoci ety.org/vol 12/iss1/art28/responses/

Acknowledgments:

Thisarticleisbased on research supported (in part)
by a grant from the U.S. National Oceanic and
Atmospheric Administration’s Office of Global
Programs for the Knowledge Systems for
Sustainable Development Project based at
Harvard's Kennedy School of Government.

LITERATURE CITED

Adger, W. N. 2003. Social capital, collectiveaction
and adaptation to climate change. Economic
Geography 79:387-404.

Adger, W. N., T. Hughes, C. Folke, S. R.
Carpenter, and J. Rockstrom. 2005. Socia—
ecological resilience to coastal disasters. Science
309:1036-1039.

Agranoff,R.1.,and M. McGuire. 1999. Managing
in network settings. Policy Sudies Review 16:18—
41.

Agranoff, R. I., and M. McGuire. 2001. Big
guestionsin public network management research.


http://www.ecologyandsociety.org/vol12/iss1/art28/
http://www.ecologyandsociety.org/vol12/iss1/art28/responses/

Journal of Public Administration Research and
Theory 11:295-326.

Armitage, D., F. Berkes, and N. Doubleday,
editors. 2007. Adaptive co-management: collaboration,
learning and multi-level governance. University of
British Columbia Press, Vancouver, British
Columbia, Canada. In press.

Bardach, E. 1998. Managerial craftmanship:
getting agencies to work together. Brookings,
Washington, D.C., USA.

Bebbington, A. 1997. Socia capital and rura
intensification: local organizations and islands of
sustainability in therural Andes. The Geographical
Journal 163:189-197.

Berkes, F. 2002. Cross-scaleinstitutional linkages:
perspectives from the bottom up. Pages 293-321in
E. Ostrom, T. Dietz, N. Dolsak, P. Stern, S. Stonich,
and E. U. Weber, editors. The drama of the
commons. National Academy Press, Washington,
D.C., USA.

Berkes, F., and C. Folke, editors. 1998. Linking
social and ecological systems. management
practices and social mechanisms for building
resilience. Cambridge University Press, Cambridge,
UK.

Berkes, F.,J. Colding,and C. Folke, editor s. 2003.
Navigating social—ecological systems: building
resilience for complexity and change. Cambridge
University Press, Cambridge, UK.

Bodin, O., and J. Norberg. 2005. Information
network topologies for enhanced local adaptive
management. Environmental Management 35:175—
93.

Borrini-Feyerabend, G., M. Pimbert, M. T.
Farvar,A.Kothari,andY. Renard. 2004. Sharing
power: learning by doing in co-management of
natural resources throughout the world. International
Institute for Environmental Development/World
Conservation Union/Committee on Environmental
and Economic Policy/Collaborative Management
Working Group/Center for Sustainable Devel opment,
Tehran, Iran.

Brown, K. 2003. Integrating conservation and
development: acaseof institutional misfit. Frontiers
in Ecology and the Environment 1:479-487.

Ecology and Society 12(1): 28
http://www.ecol ogyandsociety.org/vol 12/issl/art28/

Carlsson, L. 2000. Policy networks as collective
action. Policy Studies Journal 28:502-520.

Carlsson, L., and F. Berkes. 2005. Co-
management across|evel sof organization: concepts
and methodological implications. Journal of
Environmental Management 75:65-76.

Cash,D.W.,and S. C. M oser. 2000. Linking global
andlocal scales: designing dynamic assessment and
management processes. Global Environmental
Change 10:109-120.

Carpenter, S. R, and L. H. Gunderson. 2001.
Coping with collapse: ecological and socid
dynamics in ecosystem management. BioScience
6:451-457.

Costanza R. 1987. Social traps and environmental
policy. BioScience 37:407—412.

Crona, B. 2006. Of mangroves and middiemen: a
study of social and ecological linkagesin a coastal
community.. Dissertation, Department of Systems
Ecology, Stockholm University, Stockholm,
Sweden.

delaTorre Castro, M. 2006. Beyond regulations
in fisheries management: the dilemmas of the
“beach recorders’ Bwana Dikos in Zanzibar,
Tanzania. Paper no. 6 in M. de la Torre Castro.
Humans and seagrasses in East Africa.
Dissertation, Department of Systems Ecology,
Stockholm University, Stockholm, Sweden.

Dietz, T., E. Ostrom, and P. Stern. 2003. The
struggletogovernthecommons. Science 302:1907—
1912.

Evans, P. 1996. Government action, social capital,
and development: reviewing the evidence on
synergy. World Development 24:1119-1132.

Folke, C. 2006. Resilience: the emergence of a
perspective for social—ecol ogical systems analyses.
Global Environmental Change 16:253-267.

Folke, C., J. Colding, and F. Berkes. 2003.
Synthesis: building resilience and adaptive capacity
in social—ecological systems. Pages 352—387 in F.
Berkes, J. Colding, and C. Folke, -editors.
Navigating social—ecological systems: building
resilience for complexity and change. Cambridge
University Press, Cambridge, UK.


http://www.ecologyandsociety.org/vol12/iss1/art28/

Folke, C., J. Colding, P. Olsson, and T. Hahn.
2007. Interdependent social—ecological systems
and adaptive governance for ecosystem services. In
J. Pretty, A. Ball, T. Benton, J. Guivant, D. Lee, D.
Orr, M. Pfeffer, and H. Ward, editors. Sage
Handbook on Environment and Society, Sage
Publications, London, UK. In press.

Folke, C., T. Hahn, P. Olsson, and J. Norberg.
2005. Adaptive governance of socia—ecological
systems. Annual Review of Environment and
Resources 30:441-473.

Folke, C.,L.Pritchard, F. Berkes, J. Colding, and
U. Svedin. 1998. The problem of fit between
ecosystemsand institutions. |[HDP Wor king Paper
No. 2. International Human Dimensions Programme,
Bonn, Germany. Available online at: http://www.ih
dp.uni-bonn.de/html/publi cations/workingpaper/wp02m.
htm.

Gadgil, M., P. Olsson, F. Berkes, and C. Folke.
2003. Exploring the role of local ecological
knowledge for ecosystem management: three case
studies. Pages 189-209in F. Berkes, J. Colding, and
C. Folke, editors. Navigating social—ecological
systems: building resilience for complexity and
change. Cambridge University Press, Cambridge,
UK.

Gadgil, M., P. R. Seshagiri Rao, G. Utkarsh, P.
Pramod, and A. Chatre. 2000. New meanings for
old knowledge: the peopl€e' s biodiversity registers
programme. Ecological Application 10:1307-1317.

Gonzalez, A. A., and R. Nigh. 2005. Smallholder
participation and certification of organic farm
products in Mexico. Journal of Rural Sudies
21:449-460.

Granovetter, M. 1973. The strength of wesk ties.
American Journal of Sociology 78:1360-1380.

Gunderson, L. H. 1999. Resilience, flexibility and
adaptive management: antidotes for spurious
certitude? Conservation Ecology 3(1):7. [online]
URL.: http://www.consecol.org/vol 3/issl/art7/.

Gunderson, L. H., and C. S. Holling, editors.
2002. Panarchy: understanding transformationsin
human and natural systems. Island Press,
Washington, D.C., USA.

Gunderson,L.H.,C.S. Holling,and S. S. Light,

Ecology and Society 12(1): 28
http://www.ecol ogyandsociety.org/vol 12/issl/art28/

editors. 1995. Barriers and bridges to renewal of
ecosystems and institutions. Columbia University
Press, New York, New York, USA.

Guston, D. H. 1999. Stabilizing the boundary
between politics and science: the role of the Office
of Technology Transfer asaboundary organization.
Social Sudies of Science 29:87-112.

Hahn, T., P. Olsson, C. Folke, and K. Johansson.
2006. Trust-building, knowledge generation and
organizational innovations: the role of a bridging
organization for adaptive co-management of a
wetland landscape around Kristianstad, Sweden.
Human Ecology 34:573-592.

Hajer, M. A., and H. Wagenaar, editors. 2003.
Deliberative policy analysis: understanding
governance in the network society. Cambridge
University Press, Cambridge, UK.

Halls,A. S, R. I. Arthur, D. Bartley, M. Felsing,
R. Grainger, W. Hartmann, D. Lamberts, J.
Purvis, P. Sultana, P. Thompson, and S.
Walmsley. 2005. Guidelines for designing data
collection and sharing systems for co-managed
fisheries. Part 1: Practical guide. FAO Fisheries
Technical Paper. No. 494/1. Food and Agriculture
Organization (FAO), Rome, Italy.

Holling, C. S, editor. 1978. Adaptive environmental
assessment and management. John Wiley, New
York, New York, USA.

Holling, C. S, and A. D. Chambers. 1973.
Resource science: the nurture of an infant.
BioScience 23:13-20.

Holling, C. S., and G. K. Meffe. 1996. Command
and control and the pathology of natural resource
management. Conservation Biology 10:328-337.

Hooghe, L., and G. Marks. 2003. Unraveling the
central state, but how? Types of multi-level
governance. American Political Science Review
97:233-243.

Imperial, M. T. 1999. Ingtitutional analysis and
ecosystem-based management: the institutional
analysis and development framework. Environmental
Management 24:449-465.

Imperial, M. T. 2005. Using collaboration as a
governance strategy: lessons from six watershed


http://www.ecologyandsociety.org/vol12/iss1/art28/
http://www.ihdp.uni-bonn.de/html/publications/workingpaper/wp02m.htm
http://www.ihdp.uni-bonn.de/html/publications/workingpaper/wp02m.htm
http://www.consecol.org/vol3/iss1/art7/

management programs. Administration and Society
37:281-320.

Janssen, M. A., O. Bodin, J. M. Anderies, T.
Elmqgvist, H. Ernstson, R. R. J. McAllister, P.
Olsson, and P. Ryan. 2006. A network perspective
on the resilience of social—ecological systems.
Ecology and Society 11(1): 15. [online] URL: http:
[lwww.ecologyandsociety.org/vol 11/issl/art15/.

Kooiman, J., editor. 1993. Modern governance.
Sage Publications, London, UK.

Koppenjan, J. F. M., and E. H. Klijn. 2004.
Managing uncertainties in networks. A network
approach to problem solving and decision making.
Routledge, London, UK.

Lee, K. N. 1993. Compass and gyroscope:
integrating scienceand politicsfor the environment.
Island Press, Washington, D.C., USA.

Low, B., E. Ostrom, C. Simon, and J. Wilson.
2003. Redundancy in social and ecol ogical systems.
Pages83-114inF. Berkes, J. Colding, and C. Folke,
editors. Navigating nature's dynamics: building
resilience for adaptive capacity in social—
ecological systems. Cambridge University Press,
Cambridge, UK.

Mandell, M. P. 1999. Community collaborations:
working through network structures. Policy Studies
Review 16:42-64.

Mandell, M. P, and T. A. Steelman. 2003.
Understanding what can be accomplished through
interorganizational innovations. Public Management
Review 5:197-224.

McCay, B. J. 2002. Emergence of institutions for
the commons. contexts, situations, and events.
Pages 361402 in E. Ostrom, T. Dietz, N. Dolsak,
P. Stern, S. Stonich, and E. U. Weber, editors. The
drama of the commons. National Academy Press,
Washington, D.C., USA.

Mclntosh, R. J. 2000. Socia memory in Mande.
Pages 141-180in R. J. Mclntosh, J. A. Tainter, and
S. K. Mclntosh, editors. The way the wind blows:
climate, history, and human action. Columbia
University Press, New York, New York, USA.

McGinnis, M., editor. 2000.
governance and development.

Polycentric
University of

Ecology and Society 12(1): 28
http://www.ecol ogyandsociety.org/vol 12/issl/art28/

Michigan Press, Ann Arbor, Michigan, USA.

Newman, L., and A. Dale. 2005. Network
structure, diversity, and proactive reslience
building: a response to Tompkins and Adger.
Ecology and Society 10(1): r2. [online] URL: http:/
/www.ecol ogyandsociety.org/vol 10/issl/resp2.

Olick, J.K., and J. Robbins. 1998. Social memory
studies: from ’collective memory’ to historical
sociology of mnemonic practices. Annual Review
of Sociology 24:105-40.

Olsson, P, C. Folke, and F. Berkes (2004a).
Adaptive co-management for building social—
ecological resilience. Environmental Management
34:75-90.

Olsson, P, L. H. Gunderson, S. R. Carpenter, P.
Ryan, L.Lebel, C. Folke,and C. S. Holling. 2006.
Shooting the rapids. navigating transitions to
adaptive governance of social—ecological systems.
Ecology and Society 11(1): 18. [online] URL: http:
/Iwww.ecologyandsociety.org/vol 11/issl/art18/.

Olsson, P, T. Hahn, and C. Folke (2004b). social—
ecological Transformation for Ecosystem Management:
The Development of Adaptive Co-Management of
aWetland L andscapein Southern Sweden. Ecology
and Society 9(4): 2. [online] URL: http://www.ecol
ogyandsociety.org/vol 9/issA/art2.

Ostrom, E. 1996. Crossing the great divide:
coproduction, synergy, and development. World
Development 24:1073-1087.

Ostrom, E. 1998. Scaes, polycentricity, and
incentives. designing complexity to govern
complexity. Pages 149-167 in L. D. Guruswamy
and J. A. McNeely, editors. Protection of global
biodiversity: converging strategies. Duke University
Press, Durham, North Carolina, USA.

Ostrom, V. 1983. Nonhierarchical approachestothe
organization of public activity. Annals of the
American Academy of Political and Social Science
466:135-147.

Peterson, G. D. 2002. Forest dynamics in the
southeastern United States: managing multiple
stablestates. Pages227—246inL. H. Gundersonand
L. Pritchard, Jr., editors. Resilience and behavior of
large scale ecosystems. Island Press, Washington,
D.C., USA.


http://www.ecologyandsociety.org/vol12/iss1/art28/
http://www.ecologyandsociety.org/vol11/iss1/art15/
http://www.ecologyandsociety.org/vol11/iss1/art15/
http://www.ecologyandsociety.org/vol10/iss1/resp2/
http://www.ecologyandsociety.org/vol10/iss1/resp2/
http://www.ecologyandsociety.org/vol11/iss1/art18/
http://www.ecologyandsociety.org/vol11/iss1/art18/
http://www.ecologyandsociety.org/vol9/iss4/art2
http://www.ecologyandsociety.org/vol9/iss4/art2

Pomeroy, R. S, B. D. Ratnera, S. J. Halla, J.
Pimoljindab, and V. Vivekanandan. 2006. Coping
with disaster: rehabilitating coastal livelihoods and
communities. Marine Policy 30:786—793.

Pretty, J., and H. Ward. 2001. Socia capital and
the environment. World Devel opment 29:209-227.

Ribot, J. C. 2004. Waiting for democracy: the
politics of choice in natural resource decentralization.
World Resources Institute, Washington, D.C.,
USA.

Ruitenbeek, J.,and C. Cartier. 2001. Theinvisible
wand: adaptive co-management as an emergent
strategy in complex bio-economic systems.
Occasiona Paper 34. Center for International
Forestry Research, Bogor, Indonesia.

Shannon, M. A. 1998. Social organizations and
institutions. Pages 529-552 in R. J. Naiman and R.
E. Bilby, editors. River ecology and management:
lessons from the Pacific Coastal Ecoregion,
Springer, New York, New York, USA.

Scheffer, M., F. Westley, and W. A. Brock. 2003.
Slow response of societiesto new problems: causes
and costs. Ecosystems 6:493-502.

Sorensen, E.,and J. Tor fing. 2005. Thedemocratic
anchorage of governance networks. Scandinavian
Political Studies 28:195-218.

Stoker, G. 1998. Governance as theory: five
propositions. International Social Science Journal
50:17-28.

Stubbs, M., and M. Lemon. 2001. Learning to
network and network to learn: facilitating the
process of adaptive management in alocal response
to the UK's National Air Quality Strategy.
Environmental Management 27:321-334.

Tompkins, E., W. N. Adger, and K. Brown. 2002.
Institutional networks for inclusive coastal zone
management in Trinidad and Tobago. Environment
and Planning 34:1095-1111.

van Kersbergen, K., and F. van Waar den. 2004.
Governance as a bridge between disciplines: cross-
disciplinary inspiration regarding shifts in
governance and problems of governability,
accountability and legitimacy. European Journal of

Ecology and Society 12(1): 28
http://www.ecol ogyandsociety.org/vol 12/issl/art28/

Political Research 43:143-171.

Westley, F. 1995. Governing design: the
management of social systems and ecosystems
management. Pages 391427 in L. H. Gunderson,
C. S. Halling, and S. Light, editors. Barriers and
bridges to the renewal of ecosystems and
institutions. ColumbiaUniversity Press, New Y ork,
New York, USA.

Westley, F. 2002. The devil in the dynamics:
adaptive management onthefront lines. Pages 333—
360inL. H. Gunderson and C. S. Holling, editors.
Panarchy: under standing transfor mationsin human
and natural systems. Island Press, Washington, D.
C.,USA.

Wilson, J. A. 2006. Matching social and ecological
systems in complex ocean fisheries. Ecology and
Society 11(1): 9. [online] URL :http://www.ecology
andsociety.org/vol1l/issl/art9/.

Wilson, J., B. Low, R. Costanza, and E. Ostrom.
1999. Scale misperceptions and the spatial
dynamics of asocial—ecological system. Ecological
Economics 31:243-257.

Wollenberg, E, D. Edmunds, and L. Buck. 2000.
Using scenarios to make decisions about the future:
anticipatory learning for the adaptive co-
management of community forests. Landscape and
Urban Planning 47:65-77.

Wondolleck, J. M., and S. L. Yaffee 2000. Making
collaboration work: lessons from innovation in
natural resource management. Island Press,
Washington, D.C., USA.

Woolcook, M., and D. Narayan. 2000. Social
capital: implications for development theory,
research and policy. The World Bank Research
Observer 15:225-249.

Yaffee, S.L.,J. M. Wondolleck, and S. Lippman.
1997. Factors that promote and constrain bridging:
asummary and analysisof theliterature. University
of Michigan, AnnArbor, Michigan, USA. Available
online at: http://www.snre.umich.edu/ecomgt/colla
boration/Factors_that Promote_and_Contrain_Bridging.

pdf.

Young, O. R. 2002. Institutional interplay: the
environmental consequences of cross-scale interactions.
Pages 265-291 in E. Ostrom, T. Dietz, N. Dolsak,



http://www.ecologyandsociety.org/vol12/iss1/art28/
http://www.ecologyandsociety.org/vol11/iss1/art9/
http://www.ecologyandsociety.org/vol11/iss1/art9/
http://www.snre.umich.edu/ecomgt/collaboration/Factors_that_Promote_and_Contrain_Bridging.pdf
http://www.snre.umich.edu/ecomgt/collaboration/Factors_that_Promote_and_Contrain_Bridging.pdf

P. Stern, S. Stonich, and E. U. Weber, editors. The
drama of the commons. National Academy Press,
Washington, D.C., USA.

Young, O. R. 2003. Environmental governance: the
role of institutions in causing and confronting
environmental problems. International Environmental
Agreements: Politics, Law and Economics 3:377—
393.

Ecology and Society 12(1): 28
http://www.ecol ogyandsociety.org/vol 12/issl/art28/



http://www.ecologyandsociety.org/vol12/iss1/art28/

	Title
	Abstract
	Introduction
	Kristianstads vattenrike biosphere reserve
	The emergence of a new management approach
	Adaptive co-management of kristianstads vattenrike biosphere reserve

	Linking organizations across levels to enhance the fit between ecosystems and governance systems
	Bridging organizations and social memory
	Leadership and actor groups

	Conclusion
	Responses to this article
	Acknowledgments
	Literature cited
	Figure1
	Table1

