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Methods.The three case studies were originally investigated by the
authors of this paper, using literature reviews, interviews, surveys,
social network analyses, participatory observations in meetings,
and field observations (1–8). The comparison was made in three
steps. First, we compared existing insights from the three cases,
looking for common features as well as differences between
governance arrangements, visions, and goals of the respective
initiatives, and potential effects on natural capital. Based on this
analysis, we decided to focus on investigating and comparing
effects of adaptive governance on natural capital and on the
capacity to deal with new challenges. Second, we engaged in a
number of follow-up research activities of each case, focused on
investigating trends in natural capital and responses to new
challenges. Methods included additional interviews with key in-
formants, targeted questions to individuals with specific knowl-
edge of parts of these issues, and an extensive literature review.
The review focused on scientific documentation in the peer re-
view literature. Material for KV was not as published in the
primary literature, and the sources to support the findings of this
case study are summarized below. Third, the new findings were
compared with a specific focus on untangling the effects of the
adaptive governance initiatives from other influential variables.

Adaptive Governance of Natural Capital in Kristianstads Vattenrike.
Kristianstads Vattenrike Biosphere Reserve is coordinated by a
municipal organization, the Biosphere Office. This organization
monitors and documents changes in the ecosystems and keeps
track of research and inventories of relevance to the biosphere
reserve through a continuously updated literature list on their
official website (9). The activities of the organization are docu-
mented in annual reports and on their blog. These supporting
materials provide details about the developments in the area
since 2005.
The biological and cultural values of Kristianstads Vattenrike

are described in detail in the application to become a biosphere
reserve from 2005, a document that has been reviewed by a large
group of stakeholders and endorsed by the Swedish government
and UNESCO (10). The initial focus in 1989 on restoring wet
grasslands expanded in preparation for the biosphere reserve
application, to include 10 landscape themes, including sandy
grasslands, coastal areas, and ground water, all combining the
three biosphere reserve functions of conservation, development,
and learning (10). The list of threatened species found in the
biosphere reserve is updated yearly, based on observations in the
area. The list from 2015 encompasses 775 of the nationally red-
listed species (11)—23 of these species are globally red-listed, 16
are listed in the EU habitat directive, and 43 are listed in the EU
bird directive.
A thorough mapping of wet grasslands under active manage-

ment shows that they increased from 1,222 ha in 1989 to 1,660 ha
in 2008 (12). This trend seems to have continued. For example,
according to an annual report of the biosphere office, 42 ha of
wetland were restored along Vinneå River during 2012, with the
aim of reducing eutrophication, increasing flood protection,
enhancing aesthetic values, and providing habitat for associated
organisms. In the same project, spawning grounds were restored
along the river, to enhance production of fish and to support
red-listed mussels who need fish as hosts during larvae stages.
The restoration was done together with college students, thus
supporting environmental education (13). This multifunctional
approach is indicative to many of the projects currently underway

in all of the themes, including restoration of habitats, invento-
ries of species and management practices, facilitating dialogue
and collaboration between stakeholders, improving access to
recreational ecosystem services, and providing educational sup-
port (9).
According to the official webpage of Kristianstads Vattenrike

(9), there are now 29 nature reserves in the area, and follow-up
interviews indicate that more than half of these reserves result
from the adaptive governance work by the biosphere office staff.
Several of the reserves are situated close to the city, and secure
ecosystem services that would most likely have been lost to urban
expansion in the absence of an adaptive governance platform
for biodiversity conservation.
According to yearly inventories of bird populations, coordinated

by Hans Cronert at the biosphere office and analyzed in a published
report by the biosphere office, wading bird populations increased
between 1990 and 1997, along with the restoration of habitats, but
then some of the species have rapidly decreased between 1997 and
2009 (14). In a later report, Cronert summarizes the suggested
reasons for this decline, including deterioration of nesting grounds
caused by geese grazing, increasing predation by fox and birds of
prey, dry springs causing wet ponds to dry up earlier, and an ex-
treme flood event in 2007, which killed a lot of vegetation (15).
Cronert concludes that more research is needed to establish causes
and potential management responses (15). Experimentation with
different interventions is currently underway to increase pop-
ulations and increase knowledge about underlying causes for the
decline.
In response to the brownification, Sven-Erik Magnusson at the

biosphere office contacted several researchers to apply for funding
from the Swedish Environmental Protection Agency (EPA) to
assess drivers behind deteriorating water quality, mapping effects
on ecosystem services, and actors involved in management and use
of these services, and a participatory resilience assessment of the
whole drainage basin of the River Helgeå. The 3-y project proposal
was granted funding in 2013 (16). The biosphere reserve co-
ordinator also wrote an open letter to the environmental minister
urging for action because brownification is a general trend in rivers
and lakes of Southern Sweden. In April 2014, the Swedish Agency
for marine and water management announced that they would
invest 15.7 million SEK (2.4 million USD) in improving the
water quality of the River Helgeå mainly through wetland res-
toration in upstream forest areas (17).

Influence of the Studied Adaptive Governance Cases on Policy and
Practice in Other Regions. Kristianstads Vattenrike has inspired the
designation of four new biosphere reserves in Sweden (18). Fur-
thermore, KV is used as a showcase in several guiding documents
from the Swedish EPA on implementing the ecosystem approach,
enhancing local participation and dialogue, and analyzing eco-
system services (18–20). Swedish government policy documents
use experiences from KV to illustrate how the value of ecosystem
services can be visualized and taken into account in decision
making and practical resource management (21). KV has also
been highlighted in analogous EU reports as a successful example
of social innovation (22). Internationally, KV was one of the first
areas encompassing a city that was designated as a biosphere re-
serve under the UNESCO Man and the Biosphere program,
opening up for urban biosphere reserves. In addition, their in-
novative approach to integrate conservation, development, and
learning in all projects, instead of spatial zonation in core, buffer,
and transition areas, has inspired the development of guidelines at
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the global level of the program. As a case study within the Mil-
lennium Ecosystem Assessment (23), it has influenced a range of
other local initiatives in the world.
The Great Barrier Reef Marine park authority played a major

role in the emergence of the concept of Marine Spatial Planning
(MSP) and how it has spread globally (24). The rezoning of the
GBR, and the Representative Areas Program, became an early
demonstration site of how MSP could be designed and im-
plemented. More specifically, it provided an example of a work-
able model of ecosystem-based management through MSP at a
seascape scale that addressed simultaneously both the human
dimension and the ecosystem dimension. Specific individuals that
had been involved in the rezoning of the GBR were highly in-
fluential in creating an informal international network that helped
the diffusion of MSP worldwide, as well as in establishing the
MSP initiative of the Intergovernmental Oceanographic Commis-
sion of UNESCO (IOC-UNESCO). Because of their experience
of managing large-scale social–ecological systems and designing
institutional architectures for multiple-use marine planning sys-
tems, these individuals have also been involved in developing the
Coral Triangle Initiative (25). This initiative is an international
agreement and partnership for ecosystem-based management of
coastal and marine resources in a large-scale marine ecosystem
at the confluence of the Indian Ocean and the Western Pacific.
The Southern Ocean initiative generated a range of sanctioning

mechanisms that have been used in other places. Informal
sanctioning mechanisms used by environmental NGOs and the
licensed fishing industry includes “naming and shaming” cam-
paigns (26, 27). Formal policy tools agreed on by governments
and aimed to evaluate compliance and sanction noncompliance
include the development of a Catch Documentation Scheme,

adopted in 2000, to improve the traceability of fish products (28)
and an “IUU vessel list” (where IUU means “illegal, unreported,
and unregulated”), adopted in 2003 (vessels registered on this
list are not able to obtain a license for quotas and are not re-
ceived in port in any of the member states). Both the catch
documentation scheme and the IUU vessel list have been critical
tools for success within CCAMLR (5, 6). Interestingly, several
other regional fisheries management organizations have subse-
quently mimicked the policy tools and practices of CCAMLR.
The Intergovernmental Commission for the Conservation of
Atlantic Tuna established a catch documentation scheme in 2007
and is also considering an electronic scheme as currently in
practice in CCAMLR (29). The Commission for the Conserva-
tion of Southern Bluefin Tuna established a similar scheme in
2010, and discussions to establish this tool have also taken place
in the Western and Central Pacific Fisheries Commission
(WCPFC). A range of regional fisheries management organiza-
tions also currently use IUU vessel lists, including the WCPFC
(from 2009), the South East Atlantic Fisheries Organization,
from 2007, the North East Atlantic Fisheries Commission, from
2005, the Indian Ocean Tuna Commission, from 2011, and the
Inter-American Tropical Tuna Commission, from 2005. These
vessel lists have also recently been combined (by a nonstate ac-
tor) in a global list on the Internet. Part of the reason for the
widespread implementation of policy tools similar to CCAMLR
may be the widespread media and policy attention that illegal
fishing in this area received, and the emphasis on the success of
CCAMLR in globally widespread reports developed by the Or-
ganisation for Economic Co-operation and Development
(OECD) (30) and the Ministerial-led High Seas Task Force (26).
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Table S1. A comparison of scope, history, and actors involved in adaptive governance of Kristianstads Vattenrike, Great Barrier Reef,
and Southern Ocean

Key aspects for comparison Kristianstads Vattenrike Great Barrier Reef Southern Ocean

Guiding vision To maintain, develop, and support
sustainable use of the cultural and
natural values in Kristianstads
Vattenrike

To ensure that all human uses of
the Park are ecologically
sustainable and that the
ecosystem’s natural functions,
especially resilience, are
maintained

To preserve the waters
surrounding the Antarctic
continent for peaceful purposes
only and to prevent their
becoming the scene or object
of international discord

Area and type of focal
ecosystem

1,040 km2 of cultural landscapes: wet
and sandy grasslands, lakes, rivers,
deciduous forests, coastal region,
urban green areas

345,000 km2 of coral reef: 70
different habitats (30 reef and
40 nonreef)

20,327,000 km2 of ocean

Ecosystem services in focus Supporting (habitat for more than 700
nationally red-listed species);
cultural (recreational, aesthetic,
educational, heritage); regulating
(flood regulation, water purification);
provisioning (food, fresh water)

Supporting (habitat for 600 types
of corals, >100 species of jellyfish,
3,000 varieties of molluscs, 1,625
types of fish, 133 varieties of
sharks and rays, and >30 species
of whales and dolphins); cultural
(world heritage, indigenous
hunting, tourism, recreation);
regulating (storm protection);
provisioning (seafood, medicines,
aquarium fish)

Supporting (benthic habitats);
cultural (pristine ecosystems to
be conserved for the benefit of
mankind, including charismatic
seabirds); provisioning
(fish stocks)

Levels of governance
(primary level of bridging
organization in bold)

Submunicipal (landowners and
associations), municipal
(Kristianstad), regional (Skåne County),
national (Swedish EPA), international
(UNESCO MAB)

Local (communities and
associations), state (Queensland),
national (GBRMPA), international
(UNESCO WH)

Subnational (fish industries and
environmental NGOs); national
(several member states within
CCAMLR and International
(CCAMLR and other
international organizations)

Actor groups involved State actors, resource users,
conservation NGOs, academic
institutions, local associations,
landowners

State actors, resource users,
conservation NGOs, academic
institutions, local associations,
indigenous groups

State actors, resource users,
conservation NGOs, academic
institutions

Milestones 1975 Ramsar designation, 1989
launch of a new municipal
organization for ecosystem-based
management, 2005 designated
UNESCO biosphere reserve, 2010
Naturum inaugurated

1975 The Great Barrier Reef Marine
Park Act enacted, 1976 The Great
Barrier Reef Marine Park Authority
established, 1981 designated
UNESCO World Heritage Site,
2004 new zoning passed into law

1983 CAMLR Convention, 2000
establishment of a catch
documentation scheme, 2003
establishment of vessel IUU list

Refs. (1–3) (4, 5) (6–11)

MAB, Man and the Biosphere Programme; UNESCO WH, United Nations Educational, Scientific and Cultural Organization World Heritage.
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