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ABSTRACT. Overfishing has historically caused widespread stock collapses in the Southern Ocean. Until recently, illegal,
unreported, and unregul ated (IUU) fishing threatened to result in the collapse of some of the few remaining val uabl e fish stocks
in the region and vulnerable seabird populations. Currently, this unsustainable fishing has been reduced to less than 10% of
former levels. We describe and analyze the emergence of the social-ecological governance system that made it possible to curb
thefisheriescrisis. For thispurpose, weinvestigated theinterplay between actors, social networks, organizations, and institutions
in relation to environmental outcomes. We drew on a diversity of methods, including qualitative interviews, quantitative social
network and survey data, and literature reviews. We found that the crisis triggered action of an informal group of actors over
time, which led to anew organization (1SOFISH) that connected two independent networks (nongovermental organizations and
the fishing industry), and later (COLTO) linked to an international body and convention (CCAMLR). The emergence of the
global adaptive governance systemsfor stewardship of aregional marineresourcetook place over a15-year period. We describe
in detail the emergence process and illustrate the usefulness of analyzing four features of governance and understanding social-

ecological processes, thereby describing structures and functions, and their link to tangible environmental outcomes.
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INTRODUCTION

Theworld is characterized by increasing human pressure on,
and demand for, ecosystem services (Rockstrom et al. 2009).
It isof critical importance to understand fundamental design
principles and the institutional architecture required for
effective adaptive and multilevel governance of social-
ecological systems (Ostrom et a. 1999, Dietz et al. 2003,
Ostrom 2009, Oberthir and Stokke 2011, Biermann et al.
2012). However, it is also important to understand pathways
of change that lead to such governance (Folke et a. 2005,
Olsson et a. 2008, Gelcich et al. 2010, Young 2010). A key
guestion is related not only to what sustainable resource use
implies when operational, but also how social-ecological
systems can be moved towards more sustainable pathways.
Although there are no panaceas (Ostrom et a. 2007), the
current state of many ecosystems underline the urgency of an
increased focus on the “how” question, which also has been
identified asan underdevel oped areaof research following the
completion of the Institutional Dimension of Global
Environmental Change project (Y oung 2008).

The study of different governance features and changes
between such features has a long history (e.g., Young 1989,
Pattberg and Stripple 2008, Young et a. 2008, Ahrne and
Brunsson 2011). A number of recent studies at local (e.g.,
Olssonetal. 20044, Olsson et a . 2006), international (Webster
2009, Young 2010), and global (e.g., Pattberg and Stripple
2008, Gulbrandsen 2009, Galaz et a. 2012) levels explicitly
take on the “how” challenge, for a wide range of resources,
with striking similarities in emergence patterns reported
(comparee.g., Folkeet al. 2005 with Galaz et al. 2012). These

studies observe that institutions (the rules in use), regardless
of geographical scale of operation, often consist of a number
of diverse organizations and associated socia networks that
represent the individual actors, and their relations, involved
inthegovernanceeffort (Cronaand Hubacek 2010, Bodin and
Prell 2011). Empirical work on the emergence of adaptive
governance of social-ecological systems has illustrated the
interdependence of thesefour features of governance—actors,
networks, organizations, and institutions (e.g., Olsson et al.
2004b, Hahn et al. 2006). However, to our knowledge, there
arefew case studieson theemergence of global environmental
adaptive governancethat explicitly containinformation onthe
interplay of thesefour features of governance (but see Peterson
1992 on the development of the International Whaling
Commission).

This case study of the Southern Ocean drawson empirical sets
of data derived from previous studies, which allows for an
empirical analysis of the interplay of the four features. We
analyze how actors, networks, organizations, and institutions
combine to shape and influence governance processes and
social-ecol ogical change. Our hypothesisisthat understanding
interactions between these features helps in understanding
patterns of emergence of adaptive governance for improved
stewardship of ecosystems and the services they generate.
Dietz et a. (2003) used the concept of adaptive governanceto
expand the focus from adaptive management of ecosystems
to address the broader social contexts that enable ecosystem
management. We specifically investigate the interactions
between the featuresin the context of the Commission for the
Conservation of Antarctic Marine Living Resources

'Stockholm Resilience Centre, Stockholm University, “Beijer Institute of Ecological Economics, Royal Swedish Academy of Sciences


http://dx.doi.org/10.5751/ES-05373-180204
mailto:henrik.osterblom@stockholmresilience.su.se
mailto:henrik.osterblom@stockholmresilience.su.se
mailto:carl.folke@beijer.kva.se
mailto:carl.folke@beijer.kva.se

(CCAMLR) and the emergence of a global adaptive
governance system in relation to illegal, unreported, and
unregulated (1IUU) fishing in the Southern Ocean (Fig. 1).
Governance is the structures and processes by which people
in societies make decisions and share power, and by
governance we mean creating the conditions for ordered rule
and collective action or institutions of social coordination
(Folke et a. 2005). Following Dietz et a. (2003), adaptive
governancerefersto aprocess of dealing with complexity and
change under uncertain conditionsthat are difficult to control,
involving diverse interest groups, and reconciling conflict
among people and groups who differ in values, interests,
perspectives, and power, and the kinds of information they
bring to situations. Previous studies of CCAMLR have
illustrated that the emergence patterns described here have
contributed to generating general features for robust
governance, as defined in Fig. 3 of Dietz et a. (2003).

Fig. 1. A suspected illegal, unreported, and unregulated
(ITUV) vessel using long lines directed to catch Patagonian
toothfish (Dissostichus el eginoides) but also resulting in
seabird mortalities. The vessel was boarded by Australian
government agencies. Copyright Australian Fisheries
Management Authority, used with permission.

The transnational governance body of CCAMLR is
responsible for the management of marineliving resourcesin
the Southern Ocean. The dynamics of this ingtitution in
relation to IUU fishing has been explored previously (e.g.,
Agnew 2000, Fallon and Kriwoken 2004, Osterblom et al.
2010, 2011, Osterblom and Sumaila 2011, Osterblom and
Bodin 2012). These studies used a range of methodologies,
including qualitative interviews, quantitative social network
and survey data, and literature reviews, which combined
served as long-term empirical information for our analysis.
Explicitly, these studies provided an understanding of the
behavior of individual actors and how they, over time,
mobilized their informal networks, which were later
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formalized into task-oriented organizations (Fallon and
Kriwoken 2004, Osterblom and Sumaila 2011), how crisis
opened up policy windows for change and the emergence of
formal and informal compliance mechanisms (Osterblom and
Sumaila 2011), how IUU fishermen continuously adapted to
such mechanisms (Agnew 2000, Osterblom et al. 2010), how
re-conceptualization of the governance challenge created
novel opportunities for change (Osterblom et al. 2011), and
how current patterns of cooperation between organizationsis
shaping outcomes (Osterblom and Bodin 2012).

Thisempirical information has provided in-depth information
and understanding that is now ripeto synthesize in relation to
the four features of governance. Our purpose is to combine
findings from earlier studies in relation to processes of
emergence towards adaptive governance and the dynamic
interplay between actors, networks, organizations, and
ingtitutions in this context. We attempt to understand the
strengths and weaknesses of the respectivefour featuresinthe
process by investigating to what extent they contribute to
institutional effectiveness, measured as tangible environmental
outcomes. Thiscasestudy illustrateshow adaptivegovernance
at the global scale has emerged and developed for improved
management of regional ecosystem services. We discuss how
studies of interplay between these four features of governance
can contribute to understanding processes of emergence,
regardless of geographical scale.

EMPIRICAL OBSERVATIONS OF FOUR FEATURES
OF GOVERNANCE

Several empirical case studies have highlighted the
importance of actors (individual people or groups), socia
networks (interactions between individuals or groups),
organizations (aformalized entity with acollective goal), and
institutions (norms and rulesin use, formal and informal) for
adaptive governance. The abbreviated definitions used may
differ between scientific disciplines and theoretical
perspectives. However, we have attempted to simplify
observations from previous studies of human-environment
interactionsinto the four features of governancetoinvestigate
whether they have any explanatory power—despite their
complexity (and sometimes overlapping boundaries) in the
rich governance literature. We focus on the process of
emergence and underline that a study that addresses
individuals or institutions only, may miss important aspects
in understanding the process of emergence. We describe how
individuals, by mobilizing social networks, formalizing
cooperation, and integrating novel formal and informal rules
create an adaptive governance system that enables complex
problem solving.

Actors

The role of individual actors in governance, functioning as
policy or institutional entrepreneurs and key individuals, has
beenwell described (Kingdon 1984, Olsson et al. 20044). Such
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individuals can contribute by providing capacity for
innovation, functioning as agenda setters, and illustrating
optionsfor policy-making (Y oung 1991, Folkeet a. 2005). A
review of change processes in water management illustrates
key roles and actions enabled by individual policy
entrepreneurs who have an ability to devel op attractive policy
alternatives and manipulate or choose venues for enabling
change (Meijerink and Huitema 2010). Through their good
reputation and persistence, policy entrepreneurs can build
social capital over time by creating trust and partnership,
mobilizing support for the “cause,” and solving conflict
(Ostrom 1990, Meijerink and Huitema 2010). These leaders
may be particularly important for creating meaning and
communicating a common vision that other actors can relate
to (Westley 1995). Policy entrepreneurs commonly use
narratives strategically to frame a particular “world view”
(Meijerink and Huitema 2010). Strong leadership has been
identified as being critical for successful outcomes of
governance efforts (Leach and Pelkey 2001, Gutierrez et al.
2011). Crises (whether ecological or political) can create
policy windows or space for individual actors to emerge and
influence governance outcomes (Kingdon 1984, Gunderson
et al. 1995, Folke et a. 2005, Meijerink and Huitema 2010).

Networks

Individual actors who are able to generate social capital for a
governance effort arelikely involved in building, connecting,
and maintaining social networks of relevance for managing
the natural resource in question. Such networks often consist
of diverseactorswhoforma“ collectiveentrepreneurship” (cf.
Meijerink and Huitema 2010) and operate at multiple
geographic levels (Folke et a. 2005, Westley et a. 2011).
Individual actors with similar ambitions, beliefs, values, and
incentives will likely increasingly collaborate in informal
social networkswherethey engagein information sharing and
collaboration (Olsson et al. 2006). However, collaboration
may also be the result of actors with divergent beliefs and
values but with a shared interest in similar policy change, or
that are dependent on the same resources (Meijerink and
Huitema 2010). Socia networks involved in policy
development and implementation, commonly defined as
policy networks (Rhodes 2007), have been widely described
ashighly relevant for successful outcomesin natural resource
management (Olsson et al. 2004a, Olsson et al. 2006, Ernstson
et a. 2008, Bodin and Crona 2009, Meijerink and Huitema
2010, Westley et a. 2011). It has been suggested that dormant
social networks, or shadow networks, can beimportant sources
of novelty andinnovation, particularly intimesof rapid change
(Gunderson et a. 1995), when they can complement the roles
filled by formal organizations and institutions (Kettl 2000,
Hahn 2011). Such shadow networks have been identified as
being critical for preparing systems for change (Olsson et al.
2006, Meijerink and Huitema 2010, Westley et al. 2011), and
by doing so, enabling capacity of the governance system to
adapt to rapidly emerging challenges.
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Organizations

Social networks may increase their collaboration and evolve
into more formalized organizations (Ahrne and Brunsson
2011, Galaz et al. 2012). Flexible organizations have been
described as essential for the governance of complex adaptive
socia-ecological systems (Westley 1995, Dietz et a. 2003).
Studies from local co-management efforts indicate that key
actors can mobilize ad-hoc organizations, by drawing on his
or her social (shadow) networks, to address rapidly emerging
issues (Hahn et a. 2006). These organizations can provide
criticl boundary or bridging functions. Boundary
organizations are particularly important for managing the
boundaries between knowledge and action (Cash et a. 2003,
Kristjanson et al. 2009), whereas bridging organizations can
connect local actors and networks with other levels of
governance (Olsson et a. 2004b, Olsson et al. 2008, Schultz
etal. 2011, Cronaand Parker 2012). Horizontal (e.g., between
agencies or countries) or vertical (from local to national or
national to global) interplay (Gehring and Oberthiir 2008) may
include the spread of specific tools or actions or may take the
form of “ cognitiveinteraction”—the spread of knowledgeand
ideas (Gehring and Oberthir 2008), analogous to the spread
of world views and establishment of a common vision as
described at thelevel of individual actors. The emergence and
spread of such new perspectives can be initiated by reports
that reveal new and critical insights on system properties, e.
g., novel framing of existing challenges. Organizationa
change, based on changesin perceptionsor mandates, hasbeen
studied in a range of disciplines in relation to adaptive
ecosystem-based governance (Danter et al. 2000, Olsson et al.
2008, Kittinger et a. 2011). Organizations may operate
independently of existing governance initiatives, or may
become incorporated in existing governance efforts, where
they are institutionalized as forma members. Theintegration
of new organizationsin existing institutionsisaform of venue
manipulation, which creates novel conditions for policy
change (Meijerink and Huitema 2010).

Institutions

The study of institutional design principles in relation to
natural resource management and social-ecological systems
has been pioneered by Ostrom and colleagues in local and
multiple-level management systems (Ostrom 1990, 1998,
2009, Ostrom et al. 1999), by Young and colleagues for
international institutions, i.e., regimes (Young 1982, 1999,
2002a, 2002b, Y oung et al. 2008), and recently by Biermann
and colleagues at the global scale (Biermann 2007, Biermann
and Pattberg 2008, Biermann et al. 2012). Important insights
that link design to successful outcomes have been generated.
Key features of successful (effective) ingtitutions include
providing information, dealing with conflict, inducing
compliance, providing infrastructure, and preparing for
change (Breitmeier et al. 2006). Although the process of
change in environmental institutions has received relatively
little attention (Y oung et al. 2008), it isclear that thisisatopic
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of great (and increasing) scientific interest, and which clearly
illustrates the increasing role of nonstate organizations in
shaping change in institutions (Y oung 1989, Peterson 1992,
Pattberg and Stripple 2008, Webster 2009, Y oung 2010).

CCAMLR—AN EMPIRICAL STUDY OF THE FOUR
FEATURES OF GOVERNANCE

CCAMLR was established in 1983 as part of the Antarctic
Treaty System. CCAMLR is a forum for international
collaboration between states, but nonstate actors are also
includedin national delegationsand asindependent observers.
CCAMLR is thus a multilevel and polycentric governance
structure (Osterblom and Sumaila 2011). CCAMLR was put
in place primarily to address a growing concern over a
potentialy rapid expansion of krill Euphausia superba
harvesting but also the harvesting of other marine living
resources (Miller et a. 2010). However, at the time of its
establishment, several fish species had aready been
overexploited to the point of commercia extinction (Kock
1992, Ainley and Blight 2009). When toothfish Dissostichus
spp. fisheries were developed in the Southern Ocean in the
late 1980s and early 1990s, they provided a new opportunity
for a profitable fishery (Agnew 2000). However, these
valuable stocksalso attracted asubstantial lUU fishery, which
at its peak was several timeslarger than the licensed toothfish
fishery (Agnew 2000, Osterblom and Sumaila 2011). IUU
fishing threatened to result not only in a collapse of valuable
toothfish stocks but aso a number of globally threatened
seabird species that were caught on baited hooks from 1UU
long lines (Miller et al. 2004). 1UU fishing was first evident
around South Georgia, but asit spread eastward, itincreasingly
became an international problem (Agnew 2000), which isthe
focusof thisanalysis. Dealingwith |UU fishinginthe Southern
Ocean has been the main challenge for CCAMLR since the
mid-1990s and a politically sensitive issue, as member states
of CCAMLR have been identified as being involved in lTUU
operations, either as flag or port states, or by having their
nationalsinvolved in such operations (Osterblom et al. 2010).
CCAMLR is often described as arelatively well-functioning
fisheries management institution compared to other, similar
institutions (Cullis-Suzuki and Pauly 2010), and efforts to
address |UU fishing have also generated substantial results,
such as reducing 1UU fishing by more than 90% (Fig. 2).
Although estimates of IUU activities include uncertainties,
there are severa indications that suggest that this substantial
reduction in lTUU has occurred. It has been estimated that up
to 90 vessels were active during the peak of IUU fishing
(Agnew 2000), and amorerecent report hasidentified between
fiveand seven vessel sasbeing activein the 2008/09, 2009/10,
and 2010/11 seasons (CCAMLR 2009, 2010, 2011). These
vesselsuse primarily gillnetsrather than long lines, which has
introduced uncertainty in current estimates of fish catchesand
seabird mortalities (CCAMLR 2011). The estimates of 1UU
fishing are based on a consistent methodology that takes a
wide range of information sources into account. However,
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although monitoring capacity has substantially increased in
the areadueto recent advancesin technology and investments
in offshore infrastructure (Osterblom and Sumaila 2011), it
cannot be excluded that some vessels may operate without
having been detected and are thus not included in official
estimates.

Fig. 2. Official Commission for the Conservation of
Antarctic Marine Living Resources (CCAMLR) estimates
of illegal, unreported, and unregulated (IUU) fishing
between 1995 and 2009 (SC-CAMLR 2010), and
corresponding, simplified governance features as explained
in the text. (a) Two independent networks of government
(squares), nongovernmental organization (NGO) (circles),
and fishing industry (triangles) actors were collaborating
independently in the mid-1990s. (b) One network evolved
into ISOFISH (solid black symbols and lines), and the two
independent networks became connected. After |SOFISH,
(c) the industry network was formalized to the Coalition of
Legal Toothfish Operators (COLTO) (solid black symbols
and lines), which contributed to CCAMLR as an effective
institution (solid black symbols and lines). (d) The
secretariat (hexagon) coordinates information flow.
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A reduction in IUU fishing has improved the prospects for a
sustainable licensed fishery (Osterblom and Sumaila 2011),
and reduced IUU fishing also reduces seabird mortalities
(Miller et a. 2004, SC-CAMLR 2007). The licensed fishing
for toothfish is currently the most profitable fishery in the
Southern Ocean and is unrivaled in value compared to other
fisheries within the CCAMLR area (N. Slicer, personal
communication).

Although CCAMLR existed before the emergence of well-
documented [UU fishing in the mid-1990s, it can be argued
that it did not evolve into a well-functioning institution with
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the formal and informal mechanisms, tools, and information
flows necessary to effectively deal with this challenge until
more than a decade later (Osterblom and Sumaila 2011,
Osterblom and Bodin 2012). How then, did this successful
institution evolve? It is very clear that CCAMLR, as an
institution, was initially unable to address IUU fishing
effectively. Instead, CCAMLR served as aplatform in which
informal actors and networks were able to organize and
contribute to the emergence of CCAMLR as an effective
institution in dealing with IUU fishing. The process of this
emergencedrew onthefour identified features of governance.

Actors mobilize their networks

When 1UU fishing emerged in the mid-1990s, few individual
actors had knowledge about the scope and potential impact of
this fishery. The political will to address IUU fishing was
initially constrained by a limited knowledge and consensus
mechanisms in CCAMLR. An individua from a smal
nongovernmental organization (NGO) in Norway became
committed to understanding the implications of this IUU
fishing and, in 1996, managed to secure funding from the
Norwegian government to investigate the actors involved in
such fishing (Album 1997):

Thereason | got engaged wasthat | was reading an
article in a Norwegian local paper about
Norwegians on the way to the Southern Ocean to go
fishing, where | knew we had no quota. | started to
investigate the issue, and was uncovering really
interesting information. |1 had meetings with the
Argentinean embassy about the Norwegian boats
but they had no idea about it whatsoever.
Governments seemed to know very little about this,
and the same was true for the NGO community. The
industry had more information, however.

This Norwegian NGO actor was able to use existing contacts
with the fishing industry for the exchange of information. At
the same time, NGO and fishing industry representatives
participatinginthe Australian del egationto CCAMLRin 1997
quickly realized that IUU fishing was at a scale that posed a
significant threat to populations of vulnerable fish stocks and
seabirds. The Scientific Committee to CCAMLR clearly
expressed their concerns for what appeared to be an evident
collapse of albatross populations (due to bycatch in fishing
gear) and toothfish stocks (SC-CAMLR 1997). However, to
the nonstate actors in the Australian delegation, it was aso
clear that their, or any other, government would likely be
unable to control the situation, until it was too late, due to
political sensitivitiesassociated with |UU fishing (e.g., Agnew
2000, Fallon and Kriwoken 2004, Osterblom et al. 2010,
Osterblom and Bodin 2012). The Australian NGO and fishing
representative quickly mobilized their networks to collect
information. According to an NGO representative:
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The NGOs witnessed the development and could
clearly see that this was an impending disaster. We
also realized that governments would be too slow
and inadeguate in their response. Together with the
fishing industry, we rapidly pooled our resources.
Our industry contacts did their share through
providing their contacts that put their money and
networks on the table. This provided phone access
to industry actors around the world who were key
playersin the fishery.

The regional environmental challenge of IUU fishing in the
late 1990s connected individual actors from the NGO
community with their personal contacts, including key actors
in the fishing industry, which lead to a rapid increase in
information exchange and collaboration in two (originally
independent) informal networks (Fig. 2a), i.e., onein Norway
and one in Australia. Individua actors thus were able to
connect with like-minded individuals, which lead to the
emergence of an informal social networks aimed at reducing
illegal fishing.

Networks are formalized into or ganizations

The Austrdian NGO was funded by the Austraian
government and fishing industry to launch anew organization
caled ISOFISH (Falon and Kriwoken 2004). This
organization benefited from the emerging socia networks of
associated actors from the fishing industry, environmental
NGOs, scientific community, and government agencies (Fig.
2b), all of whichwererepresentedin the organization designed
to addressthe commonly perceived crisisof I[UU fishing. This
network did not build primarily on shared beliefs and values
but rather on synergies between environmental and
commercia intereststo reduce |UU fishing (thereby reducing
seabird mortalities and improving commercial potentia for a
licensed fishery). The “shadow network” that lead to the
formalization of ISOFISH and contributed information on
IUU fishing provided important resources and carried out
research for describing actors, vessels, ports, and countries
involved in lUU fishing. Thiswork clarified the nature of the
problem and led to the proposal of anumber of concretepolicy
measures, thereby preparing the system for change. A small
number of governmentswerestarting to coll aboratefrequently
around thistime (Fig. 2b). ISOFISH actively uncovered new
information on 1UU fishing and generated very substantial
socia and political pressure through their reports on 1UU
fishing to CCAMLR. Members of ISOFISH were aso
members of the Antarctic Southern Ocean Coalition (ASOC).
This NGO network has observer status in CCAMLR and is
regarded as a legitimate member of the Commission (Fallon
and Kriwoken 2004). IUU fishing was not initially a major
priority of ASOC, but ISOFISH could use this platform to
communicate their reportsto CCAMLR, thereby contributing
to reframing issues and agendas of the Commission. Illegal
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fishing decreased substantially for a number of years,
presumably due largely to the activities carried out by
ISOFISH. ISOFISH contributed to making IUU fishing less
socially acceptable in the fishing industry by targeting banks
that financed such fishing and by stimulating political pressure
within CCAMLR, which resulted in states deflagging vessels,
increasing ports control, and changing their national
legidation (Fallon and Kriwoken 2004, Osterblom and
Sumaila 2011). According to an NGO representative:

The strength of 1SOFISH was that we could use
informationinaway which governmentsor industry
could not do. No government could go public with
the type of information we used. The lower burden
of proof was the key to our success.

| SOFISH was closed down in 1999, in part as a consequence
of afeeling of “mission completed”—IUU fishing had been
substantially reduced (Fig. 2). Anadditional reasonfor closing
down ISOFISH was the threat of lawsuits from fishing
companies identified by the organization as fishing illegally.
The small NGO leading | SOFISH would have been unable to
sustain such legal actions, which illustrates the vulnerability
of the organization. The social networks established and
developed by ISOFISH remained, however. These shadow
networks would prove important when [UU fishing
subsequently re-emerged. In 2002, IUU fishing activities
increased again. Vessels engaged in IUU fishing were now
substantially better organized than they had beeninthe 1990s.
Part of the shadow networks from 1SOFISH were mobilized,
and the fishing industry established the Coalition of Legal
Toothfish Operators (COLTO) as a new international NGO
with an aim to reduce 1UU fishing (Fig. 2c). COLTO was
created as a new forum for bringing the licensed toothfish
industry together. According to Martin Exel at Austral
Fisheries:

COLTO was created in May 2002, using contactsin

the legal industry and ISOFISH contacts and

assisted in spreading the message of the need to

eliminate IUU fishing

A number of governments were increasingly cooperating on
an ad-hoc basis around Southern Ocean sightings and arrests
of vessels suspected of illegal fishing (Fig. 2c). These
operations involved extensive cooperation between the
Austraian, French, South African, and UK navy in different
constellations (Molenaar 2004). These joint internationa
arrestscouldinvolve hot pursuitsover hundredsof miles. Such
“high profile” pursuits contributed to raising public and
political awareness of IUU fishing. Private investigations
carried out by COLTO were broadcast in anational television
show in Australia (Masters 2002), which further stimulated
national political pressure and international attention. ldeas
for policy measures developed by nonstate actors could be
linked to existing narratives related to border protection
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security (seeMeijerink and Huitema2010) during atimewhen
such issues were high on the domestic political agenda
(Osterblom and Sumaila 2011). Some governments (notably
Australia and France) even elaborated mutual formalized
agreements for Southern Ocean monitoring and enforcement.
IUU fishing became an increasingly important issue for a
number of actors, which resulted in substantial investmentsin
monitoring and control (ANAO 2008) (Fig. 3). During this
time, additional ASOC membersalso mobilizedtoinvestigate
and address |UU fishing, thereby generating important new
knowledge (Lack and Sant 2001, NET 2004), and conducted
campaigns against consumption of illegally caught toothfish
—e.g., the campaign “Take a pass on Chilean Sea bass’,
launched in 2002 by the National Environmental Trust
(Knecht 2006). Severa networks and organizations thus
mobilized their capacity to focus on IUU fishing in the
Southern Ocean and were active both at the national and
international level. This engagement of a wide range of
organi zations operating at multiple geographical scalesandin
different sectors created conditions for both horizontal and
vertical interplay (cf. Gehring and Oberthir 2008). Such
interplay and the capacity to use multiple venues for
influencing policiesareconsistent with empirical observations
from local (Meijerink and Huitema 2010) to international
(Gehring and Oberthiir 2008) levels.

Fig. 3. International cooperation has improved the
possibilities for detection, apprehension, and conviction of
illega fishing operators. Monitoring and enforcement is
conducted at sea and involves substantial cooperation
between, for example, Australian government agencies
(illustrated here) and French government agencies.
Monitoring is aso conducted using aerial patrols and
satellite surveillance. Picture courtesy of the Australian
Customs and Border Protection Service.

PHOTO: AUSTRALIAN CUSTOMS SERVICE
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Institutionalizing actors, networ ks, and or ganizations
The CCAMLR secretariat and governmentsin CCAMLR had
been struggling for several years to establish an effective
governanceinstitutionto addresslUU fishing. Thishasproven
to be challenging because IUU actors were flexible enough to
adapt to management measures far more quickly than formal
governance could be adopted (Osterblom et al. 2010). The
adaptive capacity of IUU actors underlines the importance of
flexibility (Dietz et a. 2003). Individua actors, networks, and
organizations described here have stimulated a capacity to be
flexible. In 2000, CCAMLR developed a Catch
Documentation Scheme (CDS) for tracking toothfish products
(Agnew 2000), but duetoinitial loopholes, it wasnot effective
until the loopholes were finally closed in 2004 (Miller et a.
2010). CCAMLR aso developed a black list of IUU vessels
(CCAMLRIUU list) dating back to 2003 (Miller et a. 2010).
That same year, COLTO was accepted as aformal partner to
the Commission by gaining official observer status (aform of
venue manipulation [cf. Meijerink and Huitema 2010]).
COL TOthusbecamepart of the governanceinstitution, where
they presented areport that re-conceptualized IUU fishing as
a form of organized crime (COLTO 2003), a powerful
narrative with a capacity to mobilize substantial political
support (Osterblom et al. 2011) and which has been identified
as awell-established current perception of IUU fishing in the
region (Osterblom and Bodin 2012). The CDS and 1UU list
became critical toolsfor mobilizing and utilizing the capacity
and information that had been generated in the respective
social networks between governments, NGOs, and industry
organization over time. These tools function as boundary
objects by lowering the threshold for cooperation and thereby
stimulating both vertical and horizontal interplay (Osterblom
and Bodin 2012). Precursors of the IUU list include the
| SOFI SH Rouges Gallery list of suspected lUU vessels, which
wasfurther developed by ASOC initsIUU vessel redlist prior
to formal establishment of the officidl CCAMLR 1UU list
(Fallon and Kriwoken 2004). NGOs were aso directly
involved in the work that led to the establishment of the CDS
(Agnew 2000). Using these tools, the CCAMLR secretariat
has become empowered to function as an effective ingtitution
and has been operating as a central hub in the network of
organizationsthat are collaborating to address |UU fishing in
the Southern Ocean area (Osterblom and Bodin 2012).
Currently, awide range of organizationsis using information
on vessel activities, trade flows, and IUU actors derived from
both state and nonstate actors to detect, apprehend, and
prosecute suspected |UU offenders (Fig. 2d) (Osterblom and
Bodin 2012). Substantial investment in monitoring and
enforcement at sea (Fig. 3), combined with aerial and satellite
surveillance, isproviding adeterrent to lUU fishing. However,
despite these efforts, a small number of 1UU vessels are till
active in the Southern Ocean, potentially in new areas
(CCAMLR 2011).
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Important social capital in CCAMLR was created and
maintained by key actors operating in informal social
networks, some of which have been formalized into official
organizations. Informal and forma networks and
organizations have been instrumental to the successful
outcomes of CCAMLR, and have emerged as a consequence
of long-term face-to-face cooperation (cf. Ostrom 1998). A
much reduced IUU fishing (Fig. 2) is creating conditions for
a valuable and well-regulated licensed fishery for toothfish
(Fig. 4) aswell asimproved conditionsfor vulnerable seabirds

(Fig. 5).

Fig. 4. Licensed fishing for toothfish, including both
Patagonian and Antarctic toothfish (Dissostichus mawsoni),
illustrated here, requires a number of strict management
measures. Photo courtesy of Dr Stuart Hanchet, the National
Institute of Water and Atmospheric Research (NIWA)

LIMITATIONSAND ABILITIESIN FOUR
FEATURES OF GOVERNANCE

The strong focus on leadership, individuals, and informal
networks in describing successful outcomes in social-
ecological systems (Folke et a. 2005, Gutierrez et al. 2011)
raisestheimportance of accountability and legitimacy of such
informal modes of operations (Hahn 2011). Provided they are
perceived as legitimate and embedded in democratic
structures, there is evidence to suggest that flexibility can be
substantially enhanced by granting individual policy
entrepreneurs room to maneuver within agovernance system,
and by mobilizing existing networks (Olsson et al. 2006,
Fabricius et al. 2007). In this case study, rapid mobilization
of shadow networks (pooling of competence between NGOs
and the licensed fishing industry) created novel and
complementary capacity to address a first crisis within
CCAMLR (Osterblom and Sumaila 2011). This crisis
challenged the credibility of thisinstitution, but it was unable
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Fig. 5. Grey-headed Albatross (or Grey-headed
Mollymawk) (Thalassarche chrysostoma) is one of the
speciesthat previoudly suffered substantial mortalitiesin
illegal, unreported, and unregulated (IUU) long lines. Photo:
Rowan Trebilco/Azote.

to design and implement policy measures at the scales
required, which illustrated the commonly documented misfit
between environmental challenges and institutions (Galaz et
al. 2008). Formalized organizations, in turn, are likely to be
lessflexible but have amore clear definition of memberships,
hierarchy, rules, monitoring, and sanctions than do networks
with, e.g., unclear boundaries and rules (Ahrne and Brunsson
2011). The ISOFISH organization was continuously at risk of
becoming subject to legal sanctioning by publishing highly
controversial reports (Fallon and Kriwoken 2004). | SOFISH
operated inmultiplevenues, whichincluded conducting media
campaigns in countries of suspected fishermen and through
national and international political lobbying (Falon and
Kriwoken 2004). One mechanismby which | SOFISH wasable
to influence outcomes within CCAMLR was its association
with ASOC, alegitimateand trusted observer, which provided
avenue in the Commission where | SOFISH reports could be
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presented. COLTO has, since 2003, been able to provide
information and influence policy discussions through its
forma membership as observer to CCAMLR. Both ASOC
and COLTO have been identified as important organizations
for reducing IUU fishing in the region (Osterblom and Bodin
2012). These nonstate actors can operate at both national and
international levels due to their diverse membership
(Osterblomand Sumaila2011). National government agencies
working to address |UU fishing a so collaborate horizontally
across nations and vertically by influencing national,
international, and global policy processes related to 1UU
fishing, although someinternational cooperation intheregion
has been suggested to be pushing the limits of international
law (Gullett and Schofield 2007).

A formal institution consisting of multiple organizations with
different agendas and priorities will, by definition, be more
complicated to manage and less able to adapt to emerging
challenges. However, a formalized institution such as
CCAMLR, when faced with novel challenges, seemsto draw
onthe collective capacity of numerousorganizationsand their
associated networks and individual capacities, and by doing
so can be a powerful force in shaping governance outcomes.

This case study is an example of the emergence of adaptive
governance at the global level, where the goal s appear to have
been sufficiently clear, the threats sufficiently imminent to
create crises that opened up windows of opportunity, and
participants have shared interests and adeguate incentives to
contribute to institutional effectiveness (Osterblom and
Sumaila 2011, Osterblom and Bodin 2012). Organizations
collaborate in this ingtitution with commonly agreed upon
formatsfor cooperation and are coordinated by acentral actor,
i.e., the CCAMLR secretariat (Osterblom and Bodin 2012).
This governance architecture is substantially different from
the relatively less successful (and more complex) global
climate governance, which haslimited coordination and lacks
centralized structure of authority or procedures (Pattberg and
Stripple 2008).

GENERALIZABILITY

A study of change processes in the International Whaling
Commission (Peterson 1992) clearly illustratestheimportance
of individual actors and their associated networks in driving
changes in perception and focus of the internationa
cooperation related to the management of whales. Galaz et a.
(2012) have illustrated how individual actors mobilize their
networks with an ambition to influence the international
policy-making community concerned with issues related to
climate change, fisheries, and ocean acidification. An
anal ogous study of international change processesinthe Coral
Triangle Initiative highlights the interplay between
individuals, together with their networks and organizations,
to influence the development of this initiative (Rosen and
Olsson 2013). Similarly, interplay between individuals,
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organizations, and institutions has been described as a key
mechanism for change in the rezoning of the Great Barrier
Reef (Olsson et al. 2008). I nstitutional change for the Western
Hawaiian Islands has been described as a process of changing
perceptionsand collaboration between different organi zations
tasked to build a new institution (Kittinger et al. 2011).

Although several of theserecent studies of marine governance
incorporate aspects of the described four features, we argue
that a comprehensive understanding of change processes
requires, as a minimum, an understanding of the dynamics at
all these four features of the governance process. Individuals
are always operating in their persona networks, and these
networks can be formalized into organizations. Such
organizations can further influence or become integrated in
formalizedinstitutions—whichinfluencetheir ability to affect
change. Cross-scale interactions between actors and
institutions are hence necessary to understand in order to
comprehensively describe dynamics at multiple scales (Folke
et al. 2005, Gehring and Oberthir. 2008, Meijerink and
Huitema 2010). The study of all four features in other case
studies can also shed some light on an important question: Is
there a “logical progression” of governance, where change
processes are always driven by actors in informal networks,
which if formalized into organizations can provide space to
influence the dynamics of institutions—or which other
patterns of change can be observed? Do these features
congtitute minimum requirements for adaptive governance,
and are they generic features? This case study provides an
optimistic narrative related to sustainability challenges asthe
power of individuals to influence change is evident in the
empirical dataand playsout at theglobal level for stewardship
of aregional resource. A more comprehensive appreciation of
when different features can influence dynamics in a
governance system could assist in providing guidance for
actors, networks, and organizations in their ambitions to
enable institutional change.

CONCLUSIONS

Inthecaseof CCAMLR, itisclear that thefour features(actors,
networks, organizations, and institutions) used herecontribute
to an understanding of important interacting features in the
emergence of adaptive governance that addresses
environmental challenges. The globa level governance
system has substantially improved the environmental
outcomes of the ecosystem services of concern, the
unsustainable exploitation of the Southern Ocean fish
resources, and the associated bycatch of vulnerable seabirds.
The study highlightstheimportance of fast and slow variables
for adapting to change, including providing seed money (fast
variable) for aternative governance trajectories (funding a
phase change of an informa network to the ISOFISH
organization) and building trust over time (slow variable)
between organizationsand individual sengagedin CCAMLR.
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It is unclear to what extent experiences from CCAMLR can
be replicated elsewhere for other resources and other
geographical and temporal scales. However, our study
analyzing a globa adaptive governance system to curb a
perceived regional environmental crisis emphasizes the
interacting and dynamic relationshipsof individua key actors,
like visionaries, leaders, and institutional entrepreneurs, and
relationships with social networks, organizations, and
ingtitutions and their interplay in the emergence process. We
propose that a focus on understanding the emergence and
interplay of these features as part of the evolution of adaptive
governance systems (Folke et al. 2005) can add to existing
studies of social-ecological systems and their institutions
(Young et a. 2008, Ostrom 2009), change (Y oung 2010), and
effectiveness (Breitmeier et a. 2006). A focus on all four
features will enable scientists to understand critica
relationships between structure, function, and outcomes.

Responsesto this article can be read online at:
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