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ABSTRACT. Risk management is awell established tool for climate change adaptation. It is facing new
challenges with the end of climate stationarity and the need to meaningfully engage people in governance
issues. The ways in which conventiona approaches to risk management can respond to these challenges
are explored. Conventional approaches to risk management are summarized, the manner in which they are
being advanced as a tool for climate change adaptation is described, and emerging themes in risk
management and climate change adaption are documented. It isargued that conventional risk management
for climate change adaptation can benefit from the insights and experiences of adaptive co-management.
A hybrid approach termed adaptive collaborative risk management is thus envisaged that enriches
conventional risk management with the critical features of adaptive co-management, i.e., collaboration and
adaptation. Adaptive Collaborative Risk Management overcomes some of the challengeswith conventional
risk management, buildsupon and complements other approachesto community climate change adaptation,
and innovatively addresses both technical and governance concernsin asingle integrated process.
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INTRODUCTION quantifying threats and developing control
mechanisms to reduce risk to individuals,
communities, and society. As Sperling and Szekely
(2005) and the National Research Council of the
National Academies (2009) point out, the starting
point for any adaptation measure is the assessment
of existing vulnerability to climate variability and

extremes.

Governments, businesses, and communities
throughout the world are turning to risk
management to address climate change adaptation.
In 2009 the International Organization for
Standardization (1SO) released principles and
guidelines for risk management (1SO 31000) with
broad applicability to any sector and any type of

enterprise  (e.g., public, private, community) At the same time as risk management is being

(International Organization for Standardization
2009). Countries such as Canada, New Zealand,
Norway, and Australia have followed earlier
releases by the SO to develop their own standards
for risk management and are applying these
approaches to climate change adaptation. The
World Bank (2009) similarly argues that defining
risk management asapriority isan essential starting
point for climate change adaptation in Europe and
Central Asia. Turning to risk management in
response to climate change is logical as it is a
generally accepted approach for identifying and

pursued, a core assumption upon which it has been
predicated is being challenged. The assumption of
stationarity, which refers to the fluctuation of
natural systems within a range of variability, has
been poignantly declared dead (Milly et a. 2008)
or ended (National Research Council of theNational
Academies 2009). Experiences, management
approaches, and techniques designed to deal with
past variability therefore offer limited confidence
to deal with future conditions (National Research
Council of the National Academies 2009, de Loé
and Plummer 2010). As a consequence of this
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uncertainty, decision making processes for climate
change need to be adaptive and learning oriented
(National Research Council of the National
Academies2009). Adaptation processessuchasrisk
management also need to be mainstreamed into
practice and incorporated into decision making
(Smit and Wandel 2006). For example, The United
Nations International Strategy for Disaster
Reduction (UN ISDR) (2002) poses the question of
how we can increase community participation in
developing risk reduction measures (UN ISDR
2002). More recently, van Nieuwaal et al. (2009)
argue that climate change requires considering
issues of governance.

Risk management is not unique in dealing with
uncertainties, questions of how to meaningfully
engage participants, or in considering governance
issues. Scholars concerned with navigating social-
ecol ogical systemscharacterized by complexity and
uncertainty have pioneered alternatives to
conventional resource management. These alternatives
embrace uncertainties, respond to change in an
adaptive, learning oriented manner, and stressbroad
participation in pursuing the dynamic process of
sustainability (e.g., Hollingand Meffe 1996, Berkes
et al. 2003, Gunderson 2003). Onespecificapproach
that represents an important innovation in resource
management in light of the aforementioned
conditions is adaptive co-management (Folke et al.
2002, Armitage et al. 2007, Berkes 2009, Plummer
2009). Adaptive co-management is generaly
considered to be “a process by which institutional
arrangements and ecological knowledge are tested
and revised in a dynamic, ongoing, self-organized
process of learning by doing” (Folke et a. 2002:20,
adopted by Armitage et a. 2007, Plummer and
Armitage 2007, Berkes 2009).

Thereisa pressing need to accelerate the transition
of risk management in thedirection of participation,
learning, and governance. This synthesis paper
suggests a new opportunity by integrating
conventional risk management with adaptive co-
management. Wewill summarize conventional risk
management and how it is being advanced as a tool
for climate change adaptation, identify three
emerging themes in risk management and climate
change adaptation, namely participatory approaches,
co-creation of knowledge, and multiple loop
learning and adaptive governance networks, and
summarize adaptive co-management. A hybrid
approach of adaptive and collaborative risk
management (ACRM) is then put forth.
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Conclusions reflect upon the potential opportunity
of this synergy to enhance the effectiveness of both
risk management and governance to lead to
effective climate change adaptation.

RISK MANAGEMENT: ATOOL FOR
CLIMATE CHANGE ADAPTATION

Risk management as a structured tool for decision
making has had a complex history and there are at
least three discernable facetsto its foundation. The
first facet is the issue of how best to address the
question of making choices on technological risk
under conditions of uncertainty (Kates and
Kasperson 1983). Rowe (1988) presentsahierarchy
of risk analysis terminology, modified from his
earlier text, which issimilar to the definitions used
today. His process conceives of risk analysis as
being divided into two phases of assessment (risk
identification and risk estimation) and management
(risk aversion and risk acceptance, with afocus on
the tricky question of risk “acceptability”). The
second facet is the way in which risk management
has been applied to global environmental problem
solving in the context of hazards and disaster
management (Whyte and Burton 1980) and across
a host of environment and health related issues
(Fowleet al. 1988). Thefinal facet to itsfoundation
concerns inquiries on social aspects of risk
(Krimsky and Golding 1992, Hewitt 1999, Mileti
1999).

Risk assessment practice over time can be
categorized as amovement from applied science to
professional consultancy to post normal science
(Funtowicz and Ravetz 1992). The psychometric
paradigm has continued to influence risk-based
decision making with its usefulness reemerging for
analyzing risk perception and terrorism (Jenkin
2006) at about the same time as a the all-hazards
approach to risk management has become the focus
of activities such as disaster risk management (e.g.
Kohler et a. 2004) and local level risk management
(Lavell 2005). In addition, community acceptance
of risk and the consideration of trust, liability, and
consent (TLC) are important aspects of risk-based
decision making (Syme 1995).

Risk research has been conceived and executed in
a number of ways. For example, Renn (1992)
summarizes these different conceptions, including:
the actuarial approach, primarily concerned with
risk and insurance (e.g., Kovacs and Kunreuther
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2001, Khanduri and Morrow 2003, Gurenko 2004);
the toxicol ogical and epidemiological approach, as
used in hedth and environmental protection
research (e.g., Liu et a. 2009); the engineering
approach, and traditional probabilistic risk analysis
(e.g., Ballantyne 2003); the economic approach,
dealing with questions of risk-benefit trade-offs
(Tol and Leek 1999, Stern 2006); the psychological
approach and social theories of risk, dealing with
broader questions of risk tolerance (Taylor-Gooby
and Zinn 2006, Singleton et al. 2009); and cultural
theories of risk (Lima and Castro 2005, Adeola
2007). Risk management has been further applied
to areas such as strategic business planning (see
International Association for Impact Assessment
2002). The various approaches have major
instrumental and social functionswith applicability
to policy and decision making and have resulted in
the development of valuable techniquesthat can be
applied to the assessment and legitimization of risk
reduction strategies in coping with uncertainty.
Understandably, the techniques developed are
highly specialized, technical, sophisticated, and
procedurally complex.

Degpite its technical orientation and procedura
complexity, risk management has the potential to
create alingua franca at community levels because
of its breadth. The various approaches described
above al have local scale implications.
Mainstreaming evaluative techniques for climate
change adaptation is at least partially dependent
upon the creation of this common language and
processes to make adaptation decisions more easily
understood and implemented. How best to use
complex and technical risk management in the
context of sound climate change adaptation policy
has been the subject of international attention
(United Nations Development Program 2002, Lim
and Spangler-Siegfried 2005). Key to making risk
management operational in thiscontext isthe sound
examination of current and future climate risks, as
a precursor to assessing and enhancing overall
adaptive capacity. In order to accomplish this task
there are an increasing number of related, yet
different structured frameworks from which
practitioners can choose in their evaluation of
climate change adaptation strategies (e.g. Willows
and Connell 2003, Fenech and MacLellan 2007,
Lynchetal.2008). All either implicitly or explicitly
concern themsel ves with risk management decision
making.

Theuseof risk management isimportant for climate
change adaptation. In order to addressan increasing
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adaptation deficit, climate science and decision
making need to be connected acrossscalesinamore
effective process of adaptation, through effective
mainstreaming that includes both structural and
non-structural measures (Burton 2004). Given its
use in a number of different risk contexts, thereis
the possibility to useit for cross-functional decision
making. For instance, communities must consider
the impacts of climate change on appropriate water
infrastructure design, land use planning, housing
development, transportation, and energy production,
and emergency and disaster management due to
their investment time scales (Hallegatte 2009).
Added to this is the growing recognition of a need
for effective climate-related decision support
(National Research Council of the National
Academies 2009). This cross-functional character
begs the question: can we conceive of a risk
management process that is more collaborative,
more inclusive, and ultimately more adaptive?

EMERGING THEMESIN RISK
MANAGEMENT AND CLIMATE CHANGE
ADAPTATION

We have described the development of risk
management as applied to climate change
adaptation. We will now identify three emerging
themes in risk management and climate change
adaptation.

Thefirst theme emerging in risk management isthe
need for participatory approaches that genuinely
engage actors in deliberative and interactive
processes. In risk management and climate
adaptation there is international recognition of the
need for strategic partnerships in natural hazards
risk-based decison making (United Nations
International Strategy for Disaster Reduction 2002,
Etkin et al. 2004). This has led to the development
of such concepts as integrated flood management
(World Meteorological Organization 2006) and
increasingly to the concept of community based
disaster risk management within all-hazards risk
management (Shaw and Okazaki 2003, van Aalst
et. a. 2008). A number of broader community-based
participatory adaptation frameworkshave al so been
devel oped recently, such as sustainable adaptation
and mitigation (Bizikovaet al. 2008), participatory
integrated assessment (Robinson et al. 2006) and
vulnerability and capacity analysis (Twigg 2007).
These approaches, either explicitly or implicitly,
involvethe processof assessing and evaluating risk,
and as an extension, adaptation options. For
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example, in the Okanagan Basin of British
Columbia in Canada, a participatory integrated
assessment approach was adopted through a series
of workshops and meetings between participants
and researchersto devel op adynamic system model
relating towater resourcemanagement. Inreflecting
upon this experience, Langsdale et al. observe that
“bringing individuals into a volunteer process is
always challenging” (2006:63).

A second theme emerging in risk management
emphasizes the co-creation of knowledge and
commitment to social |earning mechanisms. Intheir
study of how globa change has been managed
across a number of global environmental issues
Clarkeet al. (2001) ask: wholearns, what islearned,
what counts as learning, and to what extent do
actors, ingtitutions, and societies learn better
management of global environment risks? Pelling
et al. (2008) identify the relationship between
individual learning, communication pathways, and
institutional barriersasaknowledgevoidin climate
changeresearch. In building upon existing worksin
relation to institutions and social learning, and in
relation to environmental risks at international and
national scales (e.g.,, Haas and McCabe 2001,
Wynne et a. 2001), they argue that spaces in and
between organizations are important pathways for
social learning and resourcesfor adaptation. Nilsson
and Swartling directly draw uponthesocial learning
literature associated with environmental governance
to identify bridging and boundary organizations,
shadow systems, and conflicting goals asthemesto
query if and how “thecurrent architectureof climate
governance provides a potential for social learning
that could facilitate climate adaptation” (2009:6).
Most recently, Tschakert and Dietrich (2010)
construct a methodologica framework for
anticipatory learning and adaptive decision making
with attention directed at high poverty and complex
livelihood-vulnerability risks.

The construction and functioning of adaptive
governance networks is a third theme emerging in
risk management related to climate adaptation.
Researchers have observed that participatory
integrated assessments in whatever form have their
challenges, not the least of which is transitioning
the " research—policy” interface (Cohen et al. 2006).
A recent examination of ten integrated landscape
management projects by the International Institute
for Sustainable Development (11SD) concluded that
“ensuring that project results and products feed
directly into decision making processes is a
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considerablechallenge” (Bizikova2009:17). Inone
of the most comprehensive documents on climate
change adaptation in relation to governance to date,
van Nieuwaal et al. (2009:7-8) argue that:

It could thusbe stated that adaptationisnot
only, or particularly, a technical issue, but
that it can be characterized as a complex
social interaction processand that it should
be studied as such. Only then can
adaptation to climate change also be
regarded as a window of opportunities.
Dealing with climate adaptation not only
demands a rethink of how we arrange our
social-ecological or socio-technical systems
but also how we govern them.

ADAPTIVE CO-MANAGEMENT: A
GOVERNANCE STRATEGY FOR SOCIAL-
ECOLOGICAL SYSTEMS

Aspreviously identified, social-ecological systems
research offers knowledge and experience in
dealing with uncertainties, questions of how to
meaningfully engage participants, and in
considering governance issues. The concept of
adaptive co-management was coined in the late
1990s by the Center for International Forestry
Research (CIFOR) (Ruitenbeek and Cartier 2001,
CIFOR 2008) and also emerged independently asa
new direction for co-management (e.g., Folke et al.
2002, Folke et a. 2003, Olsson et a. 2004a). It
brings together adaptive management from applied
ecology with co-management from common
property resources (Berkes 2009).

Adaptive co-management is conceptualized as “a
governance system involving networks of multiple
heterogeneous actors across various scales that
solve problems, make decisions and initiate actions
(Fennell etal. 2008:20; seeal so Carlsson and Berkes
2005, Berkes 2009, Schultz 2009). It uniquely
stresses both vertical and horizontal linking
characteristics of collaboration as well as the
dynamic learning characteristic of adaptive
management (Folke et al. 2005, Armitage et al.
2007, Plummer and Fennell 2009). In so doing, it
“...creates an ‘adaptive dance’ between resilience
and change with the potential to sustain complex
social-ecological systems’ (Olssonet al. 2004a:87).
Several scholars have turned their attention to
summarizing the core components, main attributes,
or features associated with adaptive co-
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management (e.g., Olsson et al. 2004a, Folke et al.
2005, Armitage et a. 2007, Olsson et a. 2007,
Plummer and Armitage 2007, Center for
International Forestry Research 2008, Armitage et
al. 2009, Berkes 2009, Plummer and Fennell 2009,
Schultz 2009). These include: pluralism and
communication; shared decisson making and
authority; linkages, levels, and autonomy; and
learning and adaptation. In engaging in this
reflective and problem solving process, feedback is
continuous and fostersthe “learning-by-doing” that
isindicative of adaptive co-management.

Experiences with adaptive co-management are
being gained in several different resource contexts
and in addressing several aspects of the
environment. These include fisheries, forestry,
parks and protected areas, water resources, and
wildlife. While the number of associated case
studiesisstill relatively small, the accumulation of
these experiences and corresponding analytical
efforts are yielding valuable insights. For example,
a clearer understanding is emerging about the
conditionsthat contributeto success. Theseinclude:
small-scale contexts in which the resource system
can be relatively well-defined; mutual interests in
problem solving by an identifiable set of actors;
transparent and identifiable property rights; access
to adaptive management measures, commitmentsto
long-term ingtitution building and a supportive
policy environment; willingness to embrace
different types of knowledge;, and presence of
champions or key leaders (Armitage et al. 2009).

Despite the enthusiasm and rapidly growing
experience, it is imperative to remember that
“adaptive co-management is not a governance
panacea and will not be appropriate in all cases’
(Armitage et a. 2009:100). Some environmental
challenges, particularly in the absence of the
emerging conditions for success, will overwhelm
such novel institutional arrangements (Berkeset al.
2007, Armitage et al. 2009). Adaptive co-
management does not guarantee equity or fairness
(Berkes 2009) and in the absence of consideration
of multiple ethical perspectives, it “may smply be
window dressing for well established dilemmas of
power and ultimately livelihoods’ (Fennell et al.
2008:12). Finally, and especially relevant here, is
the reminder by Berkes (2009) that learning does
not always lead to adaptation.

Ecology and Society 16(1): 47
http://www.ecol ogyandsociety.org/vol 16/issl/art47/

ADAPTIVE COLLABORATIVE RISK
MANAGEMENT (ACRM)

We will now consider how conventional risk
management can bemodified by incorporatingideas
from adaptive co-management. In advancing the
hybrid approach of ACRM we describe an
illustrative example of a conventional risk
management framework (CAN/CSA-ISO 31000),
draw attention to two critical features of adaptive
co-management (collaboration and adaptation) that
offer enrichment, and highlight its benefits and
relationship to other community climate change
adaptation approaches.

The National Research Council of the National
Academiesobservesthat “when predictivecertainty
iselusive and probabilisticinformationisal that is
available, decison making can benefit from an
‘uncertainty management’ framework” (2009:20).
Canadian communities, for example, are increasingly
turning to structured risk management for informed
decision making and option analysis (Noble et al.
2005). The Canadian Standards Association (CSA)
revisited their Standard for effective risk
management (CSA-Q850-97) (CSA 1997) and in
2010 adopted without modification Standard 1SO
31000 (CSA 2010). CAN/CSA-1SO 31000 is used
here as an illustrative example of conventional risk
frameworks as it represents international best
practice. It also represents the successor risk
management framework that Canadian communities
were being encouraged to follow for climate change
adaptation (Noble et a. 2005, Bruce et a. 2006).

The scope of the Standard is set broadly:

ThisInternational Standard can be used by
any public, private or community
enterprise, association, group or individual.
Therefore, this International Standard is
not specific to any industry or sector
(Canadian Standards Association 2010:15).

The Standard consists of three main elements. The
first element sets forth eleven principles for
managing risk. The second outlines the framework
in which risk management occurs. It involves five
components. mandate and commitment, design of
framework for managing risk, implementing risk
management, monitoring and review of the
framework, and continual improvement of the
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framework. The third element directly connectsto
the framework and concerns the implementation of
risk management through a specific risk
management process. The core of this process (see
Figure 1) is an iterative series of steps that are
performed as warranted, and that include
establishing the context, risk assessment (risk
identification, risk analysis, risk evaluation), and
risk treatment. The activities of communication and
consultation as well as monitoring and review are
continuous processes around the steps.

Collaboration isthefirst critical feature of adaptive
co-management that offers enrichment to
conventional risk management. In conventional risk
management stakeholder consultation is emphasized.
For example, risk communication and consultation
is a continuous activity in CAN/CSA-1SO 31000
understood as follows:

Communication and consultation are
continual and iterative processes that an
organization conducts to provide, share or
obtain information and to engage in
dialogue with stakeholders (2.13) regarding
the management of risk (2.1). NOTE 1. The
information can relate to the existence,
nature, form, likelihood (2.19), significance,
evaluation, acceptability and treatment of
the management of risk. NOTE 2.
Consultation is a two-way process of
informed communication between an
organization and its stakeholders on an
issue prior to making a decision or
determining a direction on that issue.
Consultation is: a process which impacts
on a decision through influencerather than
power; and aninput to decision making, not
joint decision making (Canadian Standards
Association 2010:18).

Asexplicitly written in this definition, consultation
in conventional risk management is narrowly
defined and specifically precludes both sharing
power and/or joint decision making.

Collaboration in the context of adaptive co-
management emphasi zes the linking or connecting
of actorsinto aprocessof exploring asharedinterest
and pooling resources to address a problem with a
degree of power sharing and shared decision
making. Adaptive co-management encourages
extension beyond partnerships (see Plummer and
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FitzGibbon 2004 for the distinction) and has awell
established history of stressing the inclusion of
diverse and conflicting interests (pluralism),
representati on across scal es (linkages) and the need
for communicative processesthat permitinteraction
and deliberation (e.g., Schusler et a. 2003, Olsson
et al. 2004b, Plummer and FitzGibbon 2004, Folke
et al. 2005). With due recognition for the range of
forms within adaptive co-management arrangements,
“...interrogating adaptive co-management involves
a critical examination of the extent to which
aternative governance approaches result in, or
devel op, decision making processesthat reflect true
partnerships, and that devolve power to local
resource users and communities’ (Armitage et
al.2007:8, Berkes 2007; Armitage et a. 2009).
Enriching conventional risk management in this
manner is consistent with the need for participatory
approaches that genuinely engage actors in the
deliberativeandinteractive processesthat havebeen
identified. In this manner it builds upon emerging
recent community-based participatory adaptation
frameworks such as sustainable adaptation and
mitigation (Bizikova et al. 2008) and participatory
integrated assessment (Robinson et al. 2006). While
thevalue of collaboration versus consultation could
be realized when risk management is initiated by
public or private entities, it is most appropriate/
acutely evident in the application of risk
management by a community enterprise,
association or group. At these scales collective
decisions by actorsare required in responseto risks
of a cross-functional character and therefore need
to be emphasized in approaches such as integrated
flood management (WMO 2006) and all-hazards
risk management (Shaw and Okazaki 2003, van
Aadst et a. 2008).

Adaptation isthe second critical feature of adaptive
co-management that offers enrichment to
conventional risk management. In conventional risk
management an emphasis is placed on continuous
monitoring and review. For example, in CAN/CSA-
SO 31000 monitoring and review occur as a both
astep in the risk management framework aswell as
a continuous activity in implementing risk
management. Although presented together, monitoring
Is defined in CAN/CSA-1SO 31000 as “continual
checking, supervising, critically observing or
determining the status in order to identify change
from the performance level required or expected’
whilereviewisan* activity undertakento determine
the suitability, adequacy and effectiveness of the
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Fig. 1. Adaptive collaborative risk management (adapted from CAN/CSA-1SO 31000 2010)

subject matter to achieve established objectives’
(CSA 2010:21). Itisfurther specifiedin CAN/CSA-
SO 31000 that:

Monitoring and review processes should
encompass all aspects of the risk
management process for the purposes of:
ensuring that controls are effective and
efficient in both design and operation;
obtaining further information to improve
risk assessment; analyzing and learning
lessons from events (including near-
misses), changes, trends, successes and
failures; detecting changes in the external
and internal context, including changes to
risk criteria and the risk itself which can
require revision of risk treatments and
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priorities;, and identifying emerging risks
(CSA 2010:34).

Adaptive management stresses the criticality of
learning in the context of uncertainty to enhance
both environmental policies and practices (Lee
1993, Gunderson et al. 1995, Armitage et al. 2007).
In drawing upon the adaptive management
narrative, adaptive co-management, explicitly
focuses on “...linking collaborative efforts with
systematic learning” and in this way involves a
process of mutual development and knowledge
sharing (Armitage et a. 2007:9, Plummer and
FitzGibbon 2007). The dynamism and outcomes of
learning associated with adaptive co-management
are illuminated through a multiple loop learning
framework (Plummer and FitzGibbon 2007,
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Armitage et a. 2008, Berkes 2009). Single loop
learning involves addressing errorsthat are evident
from established routines. Double loop learning
correctserrors by making adjustmentsto valuesand
policies. Tripleloop learning seeksto correct errors
by addressing or designing governance protocols
and norms. Moreover, the need to take a learning
based approachin adaptive co-management rel ating
to the monitoring processis stressed by Cundill and
Fabricius (2009). Enriching conventional risk
management in this way is consistent with the
emerging theme of co-development of knowledge
and commitment to social learning mechanismes.
Efforts associated with adaptive co-management
offer a solid starting point to respond Clarke et al.
's (2001) questions concerning learning and global
environmental risks. Considerable benefits may be
gained by applying insights developed in adaptive
co-management to risk management, as the
potential for social learning and the inadequacy of
existing learning tools have been identified
respectively by Nilsson and Swartling (2009) as
well as Tschakert and Dietrich (2010).

Figure 1 illustrates how the risk management
process set forth by CSA/ISO 31000 (2010) could
be modified by incorporating two critical features
of adaptive co-management. Enriching conventional
risk management in these ways also fundamentally
enhances its potentiality with regard to the critical
issue of employing an intervention or governance
strategy, identified as an emerging theme. Adaptive
co-management, which brings together the
collaborative and adaptive narratives in natural
resource management, navigates and nurtures
resilience, and ultimately sustains complex social-
ecological systems (Berkes et al. 2003, Folke et al.
2005, Olsson et al. 2006, Armitage et a. 2007,
Plummer 2009, Schultz 2009). The Centre for
International Forestry Research makes clear the
opportunities for drawing upon adaptive co-
management in the context of climate change. They
observe:

Although climate change issueswerejust a
faraway twinkle in the eyes of the original
ACM researchers, the relevance of ACM
results to climate change adaptation has
become increasingly clear. .. ACM
researchers have produced tools, methods
and conceptual frameworks that can
contribute significantly to efforts to adapt
to climate change and perhaps to effortsto
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mitigate it (Center for International

Forestry Research 2009).

Movement of conventional risk management inthis
direction offers several advantages. For instance,
the nature of risk transference and driving forces
toward more mega disasters (Etkin 1999) can be
explored during ongoing collaboration with
stakeholders. Consideration of the way in which
hierarchies for coping with threats from natural
hazards are “nested” from individuas to
communities to government (Newton 1995) can be
examined in a structured fashion by those most
affected, via a learning process of collective
decison making. The multiple loop learning
process also addresses known challenges to risk
management such as the dichotomy between the
greenhouse gas emission reduction mental models
of policy makers and citizens (Sterman 2008),
differences in perceived adaptive capacity
(Grothmann and Patt 2005), and the building of
trusted communicationfor resilience(L ongstaff and
Y ang 2008). Handmer and Dovers (1996) in their
discussion of resilience and sustainable devel opment,
observethat “traditional” risk management hasbeen
perceived and utilized by existing bureaucracies,
authorities and power bases with scant attention
being paid to stakeholder involvement, inthe search
for technical solutions. Much has changed in the
intervening years. ACRM bringstogether technical
and socia aspects and ensures collaboration, as
opposed to consultation and communication, and
co-devel opment of knowledge and shared learning,
as opposed to monitoring and review. ACRM
resonates soundly with calls from those studying
risk management, especialy in the context of
climate change. For example, it responds to van
Nieuwaal et a.'s (2009) arguments for the need to
study and deal with adaptation to climate change as
a complex social-ecological issue that requires
rethinking our approach to governance. It also
speaksto the dual challenges outlined by Tschakert
and Dietrich (2010) of understanding adaptation as
a process and overcoming the inadequacy of
learning tools.

CONCLUSION

Successful climate change adaptation requires
careful consideration of technical and social
dimensions. Risk management is part of a
comprehensive suite of tools for climate change
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adaptation withinternational and national standards
(e.g., CAN/CSA-1SO 31000) being developed to
assist governments, businesses, and communities.
The benefits of an “uncertainty management
framework” or risk management process are being
advanced and communities are turning to these
approaches (Noble et al. 2005, Bruce et a. 2006;
National Research Council 2009). Risk management
and climate change adaptation are not unigue in
dealing with uncertainty or the emerging themes of
participation, social learning, and governance.

We have argued that the transition of risk
management in the direction of participation,
learning, and governance can be accelerated with
insights from adaptive co-management. More
specifically, considerable opportunities exist for
conventional risk management to be enhanced by
incorporating the critical features of collaboration
and adaptation from adaptive co-management,
especially for community enterprises, associations
or groupsusing such frameworksfor climatechange
adaptation. To envisage these synergies we
accordingly modified the CAN/CSA-1SO 31000
Standard for risk management, which is the
international benchmark for risk management as
well as the risk approach being advanced for
community climate change adaptation in Canada
(see Noble et a. 2005, Bruce et a. 2006). The
resulting hybrid approach is termed Adaptive
Collaborative Risk Management (ACRM). ACRM
overcomes some of the challenges associated with
traditional risk management, builds upon other
approaches to community climate change
adaptation, and is positioned to more robustly
respond to the complex and uncertain challenges of
climate change. ACRM may also offer innovation
in other risk management contexts and this is an
important avenue for future conceptual inquiry.

van Nieuwaal et al. (2009) argue that dealing with
climate change requires us to think about not only
our social-ecological or socia-technical systems,
but also the manner in which they are governed.
ACRM opens the possibility of integrating these
technical and social aspects in one process for
climate change adaptation that hasthe flexibility to
change over time as circumstances warrant. It also
permits the integration of risk-based decision
making and the socia context in which decisions
are made. While the conceptual opportunities
suggested with ACRM draw upon grounded
experiences with adaptive co-management, it
requires empirical testing next.
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