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ABSTRACT. Thispaper outlinestheresults of asystematic review of theliterature on adaptive comanagement (ACM). Adaptive
comanagement is an emergent governance approach for complex socia—ecologica systems that links the learning function of
adaptive management (experimental and experiential) and the linking (vertically and horizontally) function of comanagement.
Given the rapid growth of adaptive comanagement scholarship, there is value in a systematic analysis of how the concept is
being conceptualized to elucidate agreement and discrepancies and to examine the challenges this presents for cross-case
comparisons and the possibility of arriving at more generalizable insights. A synthesis-based methodology has been devel oped
involving a comprehensive search and screening of academic databases and the internet. A detailed analysis of 108 documents
was undertaken to characterize the state of the ACM literature, unpack the construct of ACM, and examine rel ationships among
aspects of ACM based on accumulated experiences to date. The systematic review and analysis reveals imprecision,
inconsistency, and confusion with the concept. Robust evidentiary insights into how the variables or components of ACM
interrelate as well as relate to goals and outcomes are, therefore, presently not possible. These findings lead to the discussion
of a series of challenges for ACM scholarship. Opportunities remain for ACM scholars to pursue theoretical development in

rigorous ways that facilitate empirically based cross-site comparisons.
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INTRODUCTION

Effortsto guidenature—society interactions, sustain ecosystem
services, and improve human well-being require halistic,
integrative, and multi-level ingtitutional arrangements
(Gunderson et al. 1995, Ostrom et al. 2002, Folke et al. 2005).
Such arrangements are hypothesized to “... have the potential
to deal with the complexity of interdependent social—
ecological systems (SES) and enhance the fit between
ecosystem dynamics and governance systems’ (Olsson et al.
2010: 263). Adaptive comanagment (ACM) has been put
forward as one such promising approach (Carl sson and Berkes
2005).

Although the exact origin of the term “ACM” is unclear, it
appearsto haveemergedinthecourse of aproject at the Center
for International Forestry Research (CIFOR) in 1997. At that
time, it served to highlight the social context of adaptive
management (sensu Lee 1993) but has since also come to
represent an enrichment of comanagment scholarship in the
directions of complexity science and resilience thinking
(Plummer and Armitage 2007b). Thus, ACM combines the
adaptive and collaborative narrativesin resource management
toengender adistinct approach. Berkeset al. (2007) synthesize
the following similarities and differences between these
approaches in terms of their respective focus on establishing
links, temporal scope, spatial scope, and capacity building.
Adaptive management focuses on learning-by-doing, takes
place over the medium to long term through cycles of learning
and adaptation, and concentrates on the relationships,
requirements, and capacity of managers. comanagment
establishes vertical institutional links, tends to produce
snapshots with short to medium timeframes, bridges local
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level and government level(s), and is concerned with the
capacity of resource users and communities. Adaptive
comanagment thus forges links (both horizontal and vertical)
for shared learning-by-doing between various actors, over a
medium to long time horizon. It ismulti-scalein spatial scope
and concerned with enhancing and including the capacity of
all actors with a stake for sustainably managing the resource
at hand.

Today, more than 100 published items reflect the applied
experiences and scholarship of ACM. Although it is not a
governance panacea and must be tailored to specific contexts
(Armitage et al. 2009, Berkes 2009, Plummer and Hashimoto
2011), ACM isrecognized as having the potential to: address
the problem of “fit” by enhancing the congruence between
social institutionsand biophysical systems(Olsson et al. 2007,
Galaz et al. 2008); becomean agent of governancethat isgood,
right, and authentic as well as an arena in which to embrace
uncertainty (Fennell et al. 2008); and, build adaptive capacity
(Armitage 2007, Fabricius et al. 2007). Ultimately, ACM “...
creates an ‘adaptive dance’ between resilience and change
with the potential to sustain complex social—ecological
systems’ (Olsson et a. 2004:87; see also Folke et al. 2005,
Berkes et a. 2007, Schultz 2009).

Reviews have been conducted to elucidate different aspects
of the ACM concept (Plummer and Armitage 2007b, Plummer
2009). These have focused on synthesizing the core
components of ACM (Plummer and Armitage 2007b) aswell
as comparing different conceptual models and identifying
phasesand critical variables associated with the ACM process
(Plummer 2009). Although useful in drawing together the
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literature on these different topics, neither of the reviews
systematically considered the entire body of ACM literature.
Moreover, neither one draws on the accumulated empirical
evidence to analyze the goals, components, and outcomes, or
how these arelinked. These shortcomingsareal so highlighted
by Huitemaet a. (2009). This paper attemptsto addressthese
gapsthrough acomprehensive systematic review and analysis
of the ACM literature.

Given the growing body of work on ACM, thereisvaluein
systematically analyzing how the concept is being used for
several reasons: to eluci date agreement but also discrepancies
in how ACM is conceptualized and applied in the literature,
and to examine the challenges this presents for cross-case
comparisons and the possibility of arriving a more
generdizable insights about how ACM contributes to
improved natural resources and their governance. In an effort
to achievethis, weexaminetheliteratureguided by threemain
objectives: (1) to broadly characterize the state of the ACM
literature, (2) to enhance our understanding of how ACM is
defined and operationalized, and (3) to examine how thisis
related to specific outcomes.

The paper is organized as follows. First, we briefly elaborate
on the rationale for employing a systematic review as an
analytical approach. Second, we describe the patterns
emerging from our analysis. Figure 1 positions the three
objectives of the paper in relation to the key anaytical
considerations made and offers the reader a roadmap to the
presentation of results. Attentionisparticularly focused onthe
links between the stated purpose of ACM, how it is
operationalized, and the outcomesthisgivesriseto. Third, we
discuss these findings in relation to issues raised in previous
reviews of ACM and reflect upon how they contribute to a
more holistic understanding of ACM. We conclude by
pointing out some implications for future research and
practice.

METHODOL OGICAL APPROACH

Information revealed by a single case study or individual
respondent can yield rich and valuable insights. However, the
information necessary to infer relationships or devel op theory
may only be gained from a systematic comparison of awider
universe of cases and experiences. In the sameway, literature
reviewsinevitably sharethe biases of social surveysand raise
the challenges of formulating conclusions reached by asingle
review (Petticrew and Roberts 2006).

According to Thorne et al. (2004:1343), synthesis-based
methodol ogiesrefer to afamily of methodol ogical approaches
with the common aim of building new knowledge from a
rigorous analysis of existing research findings. These
methodol ogies are distinguishable from single reviewsin the
way data are collected and treated. A synthesis-based
methodology is especially desirable when uncertainty or
guestions surround asubject where previousresearch hasbeen
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conducted, and when an “overal picture” of evidence on a
topic is useful to direct future research and methodological
innovations (Petticrew and Roberts 2006). The orderly and
transparent nature of such reviews permits the detection of
literature omissions (Petticrew and Roberts 2006) and gaps
not obvious in single studies (Crowther and Cook 2007).
Although, historically, systematic reviews have tended to be
quantitative in nature, qualitative systematic reviews have
emerged as asimilarly useful methodology (Dixon-Woods et
al. 2006, Hughes et a. 2009, O’ Connell and Downe 2009).
For al these reasons, systematic reviews have received
increasinginterest and arean appropriate meansto accomplish
the intent of this research.

Fig. 1. Flowchart of study objectives and key analytical
considerations.

Objectives Key Analytical Considerations

* Date of publications

* Types of scholarship {conceptual / empirical)

* Context (primary resource sector / environmental concern,
resource scale, scale of institution, geographic location)

Characterizing the
state of the ACM
literature

= Definitions of ACM

* Components (variables) of ACM

* Qutcomes of ACM (actual / potential)

* Successes/ failures of ACM (actual / potential)

Comprehensively
understand ACM

* Relationship between items containing success(es)/failure(s)|
and clear purpose

Examining how
aspects of ACM
relate to

* Factors contributing to success or failure (actual)
* Definition, measurement and findings

outcomes

* Evidence of a consistently identifiable pattern

Drawing upontheliterature of synthesi s-based methodologies
in social scienceswith aqualitative orientation (Petticrew and
Roberts 2006, Atkins et al. 2008, Rahimi et al. 2009), as well
as the guidelines set in biological conservation (Pullin and
Stewart 2006, Pullin and Knight 2009), a four-step approach
was devised for the systematic review and analysis of ACM.
The steps in the method are detailed in the Appendix 1, and
more detailson the analytical (coding) procedures undertaken
to achieve each objective are described in Appendix 2. Key
searchtermsincluded ecosystem or ecology* or environment*
or natural resource and ACM or adaptive comanagment or
adaptive collaborative management. No attempt was made by
the researchers to judge or evaluate the use of these terms or
labels in papers beyond the screening criteria set forth (see
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Appendix 2) because doing so would interfere with the
objectives of the study. Similarly, no attempt was made by the
researcherstointerpret theimplicit meaning of text asreported
in the items. The directed screening included peer-reviewed
and non-peer-reviewed items. The analysis involved an
iterative process of open, axial, and selective coding to track
down our objectives.

Systematic reviews and analyses are not unsusceptible to
methodological chalenges and have been criticized for
pooling conceptually and methodol ogically dissimilar studies
(Petticrew and Roberts 2006). The inclusion of observational
studies also makes such reviews more vulnerable to bias, as
these studies are more proneto biasthemsel ves (Petticrew and
Roberts 2006). Thus, it is important to acknowledge that
systematic reviews ultimately reflect, and are not independent
of, the quality of contributing studies (Crowther and Cook
2007). The diversity of disciplines and perspectives from
which the items in this systematic review were drawn makes
it imperative to also acknowledge the different interpretation
of variables, outcomes, and successes. Thecommon exclusion
of unpublished data may result in the over-representation of
studies with positive findings (Petticrew and Roberts 2006)
and cause such reviews to miss out on potentially important
insights (Dixon-Woodset al. 2006). Conversely, theinclusion
of such studies may expose the systematic review to data of
lesser quality (Crowther and Cook 2007). Finally, and rather
unavoidably, considerable judgment isinvolved in reviewing
data despite best efforts to achieve objectivity (Pullin and
Stewart 2006). In addition to these limitations generaly
associated with systematic reviews, specific conditions are
identified throughout thefoll owing sectionsto ensureaccurate
interpretation.

CHARACTERIZING THE STATE OF THEACM
LITERATURE

A total of 108 items (e.g., journa articles, book chapters,
theses) were included in the analysis as an outcome of the
search and screening criteria (see Appendix 1). Figure 2
presents the date of publication of these items and illustrates
theupward trend in publication of ACM scholarship. Our first
concern was to understand the nature of the types of studies
being undertaken to address ACM. As it is an amalgam of
different typesof scholarship—ranging from conceptual tothe
applied—axial coding was undertaken to discern the primary
orientation of eachitem (Appendix 2). Sixty-sevenitemswere
identified as theoretical, and 30 (of 67) items were purely
conceptual and made no mention of acase. The remaining 37
also included information based on a case study. Forty-one
items were identified as empirical in orientation.

Studies combining conceptual and empirical elements were
the most prevaent. For example, 57 cases were included in
37 of the items identified as theoretical; only 45% of these
theoretical items did not involve any case studies. Similarly,
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in those identified as empirical, 71 cases were included and
95% of these review items contained one or more case. The
remaining 5% presented original empirical research other than
acasestudy. Intotal, the systematic review revealed 128 cases
of ACM, with 41% of these cases not involving the
presentation of primary data. An acknowledged limitation of
this analysisisthat the total amount does not account for the
same case appearing in multiple items. Therefore, we
anticipate the total number of unique ACM casesto be fewer.

Fig. 2. Adaptive comanagement items in the systematic
review by publication date.
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- The search for items to include in the systematic review was completed in

May 2010 and therefore that count is not reflective of the entire year.

- Ttems ‘in press’ were in the year 2010

- The year 2007 reflects publication of Adaptive Co-Management:
Collaboration, Learning and Multi-Level Governance. Chapters therein
were treated as individual items.

A second interest was to characterize the ACM literature
according to the contexts in which ACM was being studied.
Axial coding was conducted to discern several contextual
considerations including the primary resource sector or
environmental concern, resource scale, scale of ingtitution,
and geographic location of items reviewed. Table 1 describes
these contextual elements and summarizes the findings of all
theitems.

Results show that ACM arrangements were studied most
frequently at aregional scale, but that alocal focus was also
prevalent. Recognizing that the term “regional scale” and
“local scale” may beinterpreted differently, weusetheformer
when the scale of the collaboration is primarily of interest to
more than one geographic community and the latter when the
scale of collaboration primarily concerns one geographic
community. Despite these operational guides, itisvaluableto
notethat in some situations the distinction between scaleswas
difficult to discern. Moreover, horizontal and vertical linksare
inherent in ACM at both scales, and we did not attempt to
discernthe degree of theselinks. Thelocationsinwhich ACM
was examined most frequently were North America, Europe,
and Asia. The three most frequent types of resources or
environmental aspectsconsidered wereforestry, fisheries, and
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Table 1. Contextual aspects of the adaptive comanagement literature

Contextual aspect Description All items Casesin Casesin  Casesinall
primarily primarily items
theoretical empirical
items items

Scale of ACM Regional The collaboration is of interest to more than one community 411 29 29 58
Loca The collaboration concerns one community 34 14 38 52
Unclear Insufficient detail was provided to discern scale 1 0 2 2

Location and North America  The geographic location of the resource is North America 24 17 15 32

sociopolitical

context
Europe The geographic location of the resource is Europe 20 11 13 24
Asa The geographic location of the resourceis Asia 18 14 15 29
Sub-Saharan The geographic location of the resource is Sub-Saharan Africa 12 5 15 20
Africa
Latin America  The geographic location of the resourceis Latin America 5 3 2 5
Australiaand The geographic location of the resource is Australia and 3 2 2 4
Oceania Oceania
Caribbean The geographic location of the resource is Caribbean 1 0 4 4
North Africaand The geographic location of the resourceis North Africaand 1 0 1 1
Middle East the Middle East
Unclear Insufficient detail was provided to discern location or 1 0 2 2

sociopolitical context

Type of resource Forestry Management of forests and mangroves 17 12 15 27

or aspect of

environment

considered
Fishery Management of small- to large-scale fisheries 16 11 13 24
Water Management of water bodies and resources 13 13 7 20
Wildlife Management of terrestrial and aquatic creatures 10 3 10 13
Wetland Wetland landscapes (e.g., Kristianstads V attenrike) 9 7 5 12
Protected area  Management of parks and protected areas 8 7 3 10
Multiple Multiple resources are addressed without discernable 4 1 7 8

emphasis on one

Land Management of land uses; other resource not specified 3 0 6 6
management
Coastal Management of coasts and coral reefs 2 1 1 2
Agriculture Management of agriculture 2 1 1 2
Community Environmentd justice 1 0 1 1
justice

Scale of Regional The resource concern is beyond one community 39 29 34 63

resource or

aspect of

environment

considered
Loca The resource concerns one community 33 13 33 46
Unclear Insufficient detail was provided to discern scale of resource or 1 0 2 2

aspect of environment considered

N.B. Theterm “case” within the primarily theoretical itemsis used to capture the presence of an in-depth focus on a
particular topic or the presentation of one or more particular studies. For example, the item may be primarily theoretical in
orientation and, within it, specifically apply concepts to forestry in North America or present a case study of forestry in
Oregon to illustrate the conceptual investigation. The term “case” within the primarily empirical itemsis used to capture the
presence of a particular in-depth study or studies within the item. For example, one empirical item may present three in-depth
studies on agriculture in different places. Therefore, the term “case” as used here reflects considerable breadth.
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water resources, and the scales at which these were
investigated both regionally and locally were well
represented.

It is important to recognize the variable nature of the case
material presented in the items. For example, in some items,
the case involved a general sector or resource (e.g., forestry),
whereas in others, it may have involved both a sector and
specific location (e.g., forestry in Indonesia). Consequently,
the numbers of cases identified for the contextual aspects do
not necessarily equal the total number of case studies
identified. Another caveat here is that a broad and inclusive
definition of case study wasemployed. Itisacknowledged that
using such aterm conceal sgreat variability, especially insofar
as some case material was brief and others were more robust
and conveyed greater depth. Nonetheless, the broad pattern
reveal sthat studies usually combine conceptual and empirical
elements, involve one or more cases, are examined in North
America, Europe, and Asia, and consider forestry, fisheries,
water, wildlife, wetlands, and protected aress.

UNPACKING ACM FROM ACCUMULATED
EXPERIENCES

Our second objective sought to comprehensively understand
ACM based on experiences accumul ated to date, and our third
objective aimed to examine how aspects of ACM relate to
outcomes. Specific questions corresponding to these
objectivesweredevel opedin step oneof the systematicreview
(see Appendix 1) and are used here as sub-headingsto unpack
ACM from accumulated experiences. Figure 1 aso offers a
structural guide to the presentation of the resullts.

How isACM Defined?

A key issue in being able to compare ACM processes across
cases to discern patterns in what contributes to success or
failureisthat the concept under study iswell, and consistently,
defined. A logical starting point, therefore, was to examine
how the purpose(s) of ACM—i.e., the aims, gods, and
intentions of ACM—uwere defined across our surveyed items
(Appendix 2).

Two magjor themes emerged from the analysis. The first,
combining the learning aspect of adaptive management with
the linking function of collaboration, was the most frequently
cited purpose (25 items, 42 passages) of ACM. Equaly
frequent was the expression of ACM as encompassing
collaboration, the capacity to adapt, and some additional
aspect (25 items, 37 passages). The additional aspects
contained herein were widespread and included knowledge,
resilience, enhanced management and governance, improved
human well-being, enhanced communication, and policy
innovation.

A number of additional purposes of ACM emerged beyond
the two main themes. These themes were less concerned with
joining learning and linking functions. Among these themes
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were statements referring only to the capacity to adapt (18
items, 23 passages), only to collaboration (four items, four
passages) or only to one of these and one “other” (e.g.,
sustainability, resilience, revision of institutions, and
knowledge). Moreover, themes also conveyed the intended
consequence without relating it to adaptive capacity or
collaboration (nine items, 10 passages). These consequences
included sustainability, improved human well-being, and
resilience. Illustrative of this theme are Charles's (2007:83)
remarks. “the premise here is that desirable resource
management policies and practices—in this case, those
relating to ACM—are those that enhance the sustainability
and resilience needed in any ‘healthy’ resource system.”

Further analysis of the relationship among themes revealsthe
extent to which purposes of ACM are multi-tiered and multi-
faceted. A general pattern can be discerned where studies of
ACM appear to cluster along two axes: those primarily
concerned with fostering capacity for adaptation and
encouraging the development of connections through
collaboration; and those also explicitly concerned with ACM
asmeansto bring about anumber of desirablechangesthrough
adaptation and collaboration associated with discourses on
social—ecological resilience (sensu Folke (2006)) and
sustainability. These aims are not mutualy exclusive, as
evidenced by the numerous minor themes that connect them
invariousways. Finally, itisinterestingand thought provoking
to note that our analysis shows that 46% of items did not
convey any purpose of ACM. Although speculative, we
wonder if this relatively high degree of items is due to an
assumption of implicit intent when employing theterm ACM.
Moreover, a similar assumption may explain the additional
purposes of ACM that were revealed and do not include the
joining of adaptation and collaboration.

What Components (Variables) of ACM Are Garnering
Attention?

As experience with ACM grows, scholars and practitioners
are exploring and examining an increasing range of variables
that arebelievedtobecritical componentsof the ACM process.
Analysisidentified 12 variables receiving particular attention
by ACM scholars. As illustrated in Fig. 3, they range
considerably in the amount of focus they receive. The five
most commonly focused on include learning, knowledge,
networks, shared power, and organizational interactions.

Table 2 briefly describes each variable and identifies
associated themes. For the three most prevalent categories
(learning, knowledge, networks), the breadth and depth of the
emerging themes are pronounced. Learning, for example,
exhibits the sub-theme of social learning and emerged in 81
items and 400 passages. Although it is beyond the scope of
this paper to identify the extensive number of themes within
each category, socia learning should be highlighted for
appearing in more items than some of the main variables (for
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Table 2. Component or variables of interest emerging within adaptive comanagement

Component or
Variable

Description

No. of
Items

No. of Passages

Bridging
Organizations

Conflict

Enabling
Conditions

Incentives

Knowledge

Leadership

Learning

Networks

Organizationa
Interactions

Shared Power

Shared
Responsibility

Trust

Bridging organizations/institutions are intermediaries (not individuals), and attention in this
theme is on the role played by these bodies. Attention is given to how they support interface
with other variables (e.g., learning, trust, networks, linkages) and catalyze ACM. Functions
of “boundary organizations’ or “brokering organizations” are included.

Conflict encompasses tensions arising between/among the individuals and organizationsin
ACM. Sub-themes include: conflict resolution, mechanisms to resolve conflicts,
opportunities associated with conflicts.

Enabling conditions include circumstances central to developing and/or sustaining the ACM
process. Sub-themesinclude: legislation or policy, the role of government, funding. Myriad
other conditions emerged within the sub-theme “other,” with many referring to other
variables.

Incentives encompass things that incite, sustain, or truncate ACM. The general notion of
incentivesisidentified as being important to ACM and as an unconditional catalyst (both
monetary and non-monetary). Additional sub-themes focus on rewards and punishments
contingent on specific achievements/behaviors.

The information/skills/experti se/experiences/worl dviews that individuals and organizations
bring to ACM and their associated uses and influences are encapsulated in the theme
knowledge. Numerous sub-themes emerged in association with knowledge, such as:
combination of knowledge, types of knowledge, information forms and functions,
communication of knowledge, control of knowledge, and knowledge in relation to other
variables.

The act of leading or emergence of guiding (by an individual or organization) emerged as
the theme of leadership. Its presence or absence was typically connected with the success or
failure of ACM and key associated characteristics discussed.

Learning broadly concerns how knowledge is gained and employed in relation to ACM.
Attention is also given to the influence of the learning processon ACM aswell asits
interaction with other variables. The sub-theme of social learning emerges with considerable
strength (81 items, 400 passages). Other sub-themes include: experiential learning,
monitoring and evaluation, and transformative learning.

Networks capture the connections (structurally and functionally) between and among the
entities, and the theme emerges frequently as being important to ACM. Sub-themesinclude
the features of networks (e.g., cross-scale, multi-level), the type of networks (e.g., formal,
informal), and relationship to other variables (e.g., socia capital, learning, knowledge).
Organizationa interactions consider links between and among organizations (formal and
informal). Sub-themes include: the nature of these links (horizontal and vertical), the extent
to which they cross scales and levels, the fit with ecosystems, and their consequences (e.g.,
enhancefit).

Shared power is afoundational premise of ACM and often considered a structural element.
The theme is often employed in a general sense to convey the collective ability to influence
or exert authority. Sub-themes include: empowerment, devolution of power
(decentralization), and emphasis on property rights.

Shared responsibility refersto the collective sharing of obligations for a resource or
environmental consideration. Incorporation of rights and transfer of responsibilities are
common considerations.

Trust focuses on the rel ationship between and among people. Trust is considered as a key
influence on success or failure of ACM. It is examined within case studies and highlighted
asacritical link in building cross-scale and cross-level links.
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example, bridging organizations, incentives). It refers to
learning that occurs through human interactions and as a
process of iterative reflection (often characterized by multiple
loops) and hasreceived intense consideration withinthe ACM
literature.

What Outcomes of ACM Are Being Realized?
Adaptive comanagment is instrumental in nature, and those
engaging with the concept do so with the underlying premise

that the processwill |lead to sometypeof outcome. Our analysis
revealed 60 distinct themes representing outcomes in 196
passages, across 61 items. The outcomes of ACM asrevea ed
by the systematic review are categorized as “actua” or
“potential” and are presented in Tables 3 and 4. The “actua”
category encompasses passages based on direct substantiated
observations or experiences as well as statements of causal
assertion. The “potential” category refers to passages of text
that are speculative or anticipatory in nature, offering
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outcomes theorized or anticipated by the authors. In total, 44
actual outcomes emerged from 22 items. Conflict resolution
was the most frequent actual outcome of ACM. The potential
category revealed 41 outcomes of ACM from 52 items. The
development of adaptive capacity emerged clearly as the
potential outcome with the greatest frequency.

Fig. 3. Component or variables of interest emerging within
adaptive comanagement.
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Comparing the categories of “actual” and “potential”
outcomes reveals several similarities and differences. Both
encompass a relatively long list of outcomes, and the
frequency of mention of many of theseislow (fewer than two
itemsandfewer thanthree passages). Withinthefiveoutcomes
with the greatest strength (i.e., highest frequency of number
of items and passages), the development of adaptive capacity
is the only one to occur in both themes. In broadening
consideration to al the outcomes that emerged, 18 were
identified as both potential and actual. Analysis also reveals
that eight outcomes that emerged appear contradictory. We
usetheterm“appear contradictory” torefer toinstanceswhere
outcomesseemtobeinoppositionand stressthat all systematic
reviews are limited by the reporting in the different itemsthat
are anayzed. Examples of such contradictory outcomes
include: resolution of conflict or dispute vs. temporary
increase in explicit conflict; increased resource health vs.
reduced resource health; increased equity in distribution of
benefits and costs vs. unequal distribution of benefits). In all
instances of these contradictions, the strength was low (fewer
than two items and fewer than three passages). The presence
of such contradictions suggeststhat the outcomes of ACM are
not always straightforward. In the potential category, there
appears to be a clear demarcation point between the six
outcomes with the greatest strength (eight or more items and
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15 or more passages) and the remainder (five or fewer items
and seven or fewer passages). A similar demarcation point is
not evident inthe actual outcomesthat emerged. Thissuggests
that when authors hypothesize around outcomes, they tend to

Table 3. Actual outcomes of adaptive comanagement

Description Number of Items  Number of
Passages
Resolution of conflict or dispute 8 17
Increased participation by or 4 15
engagement of marginalized
stakeholders
Development of adaptive capacity 7 13
Increased collaboration 4 12
Economic devel opment 3 10
Enhanced communication and 3 10
negotiation
Devolution of power 2 10
Improved resource health 7 9
Achievement of developmental goals 3 9
Increased interest or investment in 3 8
resource health
Enhanced livelihoods 3 8
Relationships of trust 1 8
Reduced power imbalances 2 8
Generation, sharing, and integration of 6 8
knowledge
Increased accountability and 2 8
transparency
Increased self-confidence and skills 3 8
among locals
New or modified institutional 4 8
arrangements
Learning 6 7
Changes in perceptions and actions 2 7
Enhanced efficiency and effectiveness 5 7
of management
Creative ideas for solving problems 5 6
Decreaseinillegal resource use 3 6
Social—ecological resilience 3 4
Development of networks 4 4
Increased equity in distribution of costs 1 4
and benefits
Broader based legitimization for 3 4
management
Unequal distribution of benefits 2 3
Increased well-being 3 3
Resource management plans 2 3
Failure to improve livelihoods 2 2
Empowerment of stakeholders 2 2
Improved access to resources 1 2
Failed institutionalization of attitudes 1 1
Community development 1 1
Animosity from government 1 1
Failure to lessen state control 1 1
Absent empowerment through material 1 1
gains
Changes in environmental parameters 1 1
Strengthened institutions 1 1
No changesin resource condition 1 1
Increases in supporting mechanisms 1 1
Temporary increase in explicit conflict 1 1
Increased transaction costs (time) 1 1
Proliferation of illegal activities 1 1
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range within a much narrower scope than the diversity found
in reality.

ISACM a Success?

The opening paragraphs of this paper alude to the positive
expectations(or potentiality) associated with ACM. Our query
sought to take stock of the successes and failures of ACM by
systematically analyzing all 108 items. A total of 17 itemsin
thesystematic review contained information about the success
of ACM in 28 passages. Similar to the outcomes, specific
successwas found to be treated in two ways, as an observable
phenomenon directly linked to the ACM process or as an
anticipated outcome. Therefore, we used a similar system of
categorization for success, distinguishing between “actual
success’ and “potential success’ in the items reviewed.

Table5 liststhe successes identified from coding within each
respective category (actual and potential). Within each
category, eight specific successes were identified.
Participation and involvement of relevant stakeholders was
the actually observed success of ACM with the greatest
cumulative number of mentions. An exampleisillustrated by
(Aylesetal.2007:137): “...thesuccessof theplan, asexhibited
not just by the recovery of the char stock but also by the
community support it garnered, is a matter of pride for the
working group and the Paulatuk HTC. It isviewed asasuccess
for comanagment in the wider ISR community, and in 2003,
theworking group membersreceived the FIM C comanagment
Award for their contribution to comanagment in the Arctic. A
further result is that community members are ready to take
greater persona responsibility for the management of their
resources.”

Conflict resolution and collaboration were the only successes
to appear as both actual and potential.

Twenty of the items addressed failure, lack of success, and/or
undesirable consequences of ACM. The categories “actual
failure’ and “potential failure” were again useful to
differentiate those with and without an empirical basis. Table
6 presents the 12 actual failures and the 11 potential failures
associated with ACM. Failure to achieve sustainable resource
use or socia—ecological resilienceisthe specific actual failure
with the greatest strength (eight itemsand eight passages). For
example, Fabricius and Cundill (2010:60-61) observed that
“despite the existence of a window of opportunity, and the
benefits of adaptive comanagment coupled with severa
decades’ experience working in rural African communitiesin
community-based natural resource management setting,
things still went wrong. Since there was no structure to report
to, the Village Land Committees, while continuing to exist,
have not progressed further than developing the mini
management plans, with negativeimplicationsfor monitoring,
ingtitutions and, ultimately, ecosystem resilience.” Comparative
analysis of the actual and potential categories reveas
considerable overlap, as nine specific failures appear in both.
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Table 4. Potential outcomes of adaptive comanagement

Description Number of Items Number of
Passages
Development of adaptive capacity 24 36
Social—ecological resilience 18 25
Sustainable resource use 16 21
Enhanced efficiency and 17 20
effectiveness of management
Enhanced livelihoods 8 15
Creative ideas for solving problems 8 15
Devolution of power 5 7
Increased collaboration 6 6
Broader-based |egitimization for 5 6
management
Enhanced communication and 4 5
negotiations
Resolution of conflict 5 5
Increased participation and 5 5
engagement by stakeholders or

participatory decision making

Increased income 4 4
Increased equity in decision making 4 4
Increased equity in distribution of 3 4
benefits and costs

Increased self-confidence and skills 4 4
of locals

Increased awareness of challenges 4 4
and current flaws and resource

health

Increased resource health 3 4
Changes in perceptions and actions 3 3
Increased equity in access to 3 3
resource

New or modified institutional 3 3
arrangements

Improvements in human and social 2 2
capital

Better defined rights and 2 2
responsibilities

Reduced vulnerability 2 2
Linking of knowledge 2 2
Reduced transaction costs 1 1
Reduced resource health 1 1
Ilegitimate decisions 1 1
Creation of conditions for 1 1
management

Increased capacity in community 1 1
Promotion of socia and cultural 1 1
values

Overcome capacity challenges 1 1
Modification of unsustainable 1 1
socia—ecological feedbacks

Increase in protectionist practices 1 1
that disadvantage vulnerable users

Agreed-upon sanctions 1 1
New cooperative undertakings 1 1
beyond specific issue

Building of memory 1 1
Strengthened institutions 1 1
Community cohesion 1 1
Resource management plans 1 1
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However, 75% of the specific failures across both categories
emerged with relatively little strength (fewer than two items
and fewer than two passages).

Table 5. Successes of adaptive comanagement

Description Number Number
of of
Items Passa-
ges
Actual 9 17
Participation and involvement of relevant stakeholders 6 10
Conflict resolution 3 7
Improved resource health 4 4
Collaboration 3 3
Education 2 2
Improved community well-being 2 2
Transformation of ingtitutions 1 1
Improved communication 1 1
Potential 9 11
Collaboration 6 6
Conflict resolution 4 5
Empowerment 3 4
Equitable distribution of resources 3 3
More efficient and effective decision making 3 3
Learning 2 3
Enhanced credibility and legitimization 2 2
Flexibility and adaptation of institutions 1 1

In attempting to appraise the achievements of ACM, the
review compares the empirical (i.e., actual) evidence on
successes and failures of ACM accumulated thus far.
Acknowledged limitationsin making this comparison are that
the labels of success and failure are varioudy defined by
authorsand also vary considerably in scope. Notwithstanding
this caveat, there are eight themes of actual success and 12
themes of actual failure from experience thus far. Of all the
themes, failure to achieve sustainable resource use or socia—
ecological resilience emerged with the greatest frequency
(eight items, eight passages). Moreover, four themes appear
in both the success and the failure categories, signaling that
the associated results of ACM are mixed thus far. These
include: resource health/achievement of sustainable resource
use or social—ecological resilience; participation and
involvement of relevant stakeholders/ failure to facilitate
pluralism and linkages, community well-being, and conflict.

Can Insights Be Drawn asto How Aspects of ACM
Relateto Outcomes?

Our third objective sought to examine how aspects of ACM
relate to outcomes of ACM processes. To do this, we first
analyzed the relationship between items containing
information on successes and failures and the presence of a
clear purpose of ACM. We then focused on identifying the
factors that contribute to the success or failure of ACM. By
factors, we refer both to the key variables or components
associated with ACM in the reviewed literature (Table 2), as
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well as other, potentially contextual, factors, such asresearch
and practical experience, ecological disturbances, and
presence of crisis. Finally, we examined the definition,
measurement, and findings associated with the factors across
the items in which it was found. We then determined the
presence or absence of aconsistent pattern from which robust
conclusions may be drawn.

Giventhecriticality of clearly and consistently defining ACM
in making comparisons and establishing patterns, we probed
the relationship between the items containing information on
successes and failures and the extent to which a clear purpose
of ACM was aso conveyed. Fifty-four percent of all items
containing i nformation on successesand failuresof ACM also
conveyed a clear purpose. A difference between the failure
and success categoriesisevident, as 60% of thoseitemsinthe
former category also had a clear purpose of ACM, whereas
only 47% of itemsin the latter category did. Theseresultsare
concerning asthe absence of clear purpose/definition (aswell
asdiversity of definitionsidentified above) hindersthe ability
to evaluate outcomes.

Table 6. Failures of adaptive comanagement

Description Number Number of
of ltems Passages
Actual 15 19
Failure to achieve sustainable resource use or 8 8
socia—ecological resilience
Failure to facilitate pluralism and links 5 5
Failure to enhance legitimization for policies and 2 2
actions
Failure to enhance equity in resource sharing 2 2
Failure to increase income 2 2
Failure to increase community well-being 2 2
Failure to enhance equity and efficiency of 1 1
decision making
Failure to enhance livelihoods of locals 1 1
Failure to change perceptions and actions 1 1
Unequal distribution of costs and benefit 1 1
Failure to resolve conflict 1 1
Demoralization 1 1
Potential 9 13
Failure to facilitate pluralism and links 6 6
Failure to enhance equity and efficiency of 4 4
decision making
Failure to resolve conflict 2 3
Failure to enhance equity in resource sharing 3 3
Failure to achieve sustainable resource use or 2 2
social—ecological resilience
Failure to enhance legitimization for policies and 2 2
actions
Deterioration of resource management plans 2 2
Failure to enhance adaptive capacity 1 1
Failure to enhance livelihoods of locals 1 1
Unequal distribution of costs and benefits 1 1
Failure to decrease poverty 1 1
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Factors contributing to success and failure receive a strong
focus within the ACM literature. Similar to the analysis of
successes and failures above, these factors were categorized
according to their “actua” (i.e, from experience) or
“potentia” (i.e., anticipatory) nature. Seventy-five passages,
across 38 items, contained information on factors contributing
to the success of ACM (Table 7). Socia networks was the
“actual” factor most frequently documented, cited almost
twice as many times asthe second strongest theme, which was
learning. Fivethemes(socia networks; learning; participation
of relevant stakeholders in management; generation, use and
sharing of information and knowledge;, management
flexibility) appeared in both the actua and potential
categories. The number of factors identified as potentially
contributing to successful ACM is amost double the number
that emerged from actual experience.

Table 7. Factors contributing to success of adaptive
comanagement

Description Number Number
of of
Items  Passages
Actual 17 31
Socia networks 13 18
Learning 8 16
Participation of all relevant stakeholdersin 5 6
management
Generation, use, and sharing of information and 3 4
knowledge
Development of necessary attitudes and skills 2 2
Government control over illegal resource use 1 1
Management flexibility 1 1
Funding 1 1
Potential 29 44
Participation of relevant stakeholders in management 14 16
Socia networks 13 14
Learning 11 16
Enforcement of rules 11 12
Generation, use, and sharing of information and 9 11
knowledge
Management flexibility 6 6
Conflict resolution 4 4
Shared vision 4 4
Long-term commitment 3 3
Access to resources (information, funding, etc.) 2 2
Leadership 2 2
Clearly defined resource system 2 2
Self-organization 1 1
Ingtitutional design principles 1 1
Research and practical experience 1 1
Management efficiency 1 1
Presence of crisis 1 1
Small-scale contexts 1 1

Forty-eight passages, across 24 items, address factors (actual
and potential) contributing to failure of ACM (Table 8). The
number of potential factors contributing to ACM failure was
again greater than the number of actual ones, although the
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degree of congruence was substantial, with 14 themes
occurring in both.

Table 8. Factors Contributing to Failures of Adaptive
Comanagement

Description Number Number
of of
Items Passages
Actual 16 24
Conflict of interests of those involved 7 8
Power asymmetries among those involved 4 8
Insufficient resources (financial, human, technical, 4 5
etc)
Restrictive policies or institutions 3 3
Absence of multi-stakeholder commitment 2 3
Deficiencies/inconsistencies in communication, 3 3
information, knowledge
Unclear privileges, guidelines, and responsibilities 2 2
Short-term outlook 2 2
Inability to learn, adapt, problem solve, or self- 2 2
organize
Lack of leadership 1 1
Lack of understanding of ACM process 1 1
Ecologica disturbances 1 1
Absence of social networks 1 1
Inability to make decisions, problems with decision- 1 1
making process
Poorly developed civil society 1 1
Lack of homogeneity among resource systems and 1 1
users
Potential 16 27
Conflict of interests of those involved 7 12
Inability to learn, adapt, problem solve, or self- 7 8
organize
Restrictive policies or intitutions 5 5
Lack of legitimate representation of stakeholders 5 5
Insufficient resources (financial, human, technical, 3 3
etc)
Power asymmetries among those involved 2 2
Unclear privileges, guidelines, and responsibilities 2 2
Short-term outlook 2 2
Deficiencies/inconsistencies in communication, 2 2
knowledge, information
Inability to make decisions, problems with decision- 2 2
making process
Defensiveness 1 1
Absence of multi-stakeholder commitment 1 1
Inadequate amount of time for ACM to develop 1 1
Lack of leadership 1 1
Lack of understanding of ACM process 1 1
Ecological disturbances 1 1
Absence of social networks 1 1
Problem of fit between ecosystem and institution 1 1
Unbalanced approach to ethics 1 1
Misconstruing effectiveness for success 1 1
Failure to seize windows of opportunity 1 1

In comparing the factors (actual and potential) contributing to
success and those contributing to failure of ACM, atotal of
eight themes emerged in common (i.e., positive attributes of
the factor contributed to success and negative attributes
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contributed to failure). These include: conflict; resources;
policies and ingtitutions; stakeholder participation/commitment;
communication, information, knowledge; learning, adaptation,
problem solving and self-organization; leadership; and social
networks. These factors closely resemble many of the
components of ACM, particularly the subthemes within the
enabling conditions component. Given our definition of
factors above, thisis not surprising, but rather confirms that
studies of ACM do attempt to link key components of ACM
to actual outcomes.

Theidentified factors contributing to the success or failure of
ACM intheactual category were then examined to determine
if asimilar patternwasconsi stently evident. Weset aminimum
requirement for comparability at five items and, using
selective coding, considered the definition, measurement, and
findings associated with each factor (i.e., social networks,
learning, participation, conflict of interests) across all items
inwhich it was found. This revealed substantial variability in
precision in terms of how each factor was conceptualized and
measured. For example, “participation” and “conflict of
interests’ tend to be colloquially employed and intuitively
gauged. The interests of stakeholder groups are often poorly
defined and participation suffers from a lack of rigor in
assessment. Terms of engagement and power relations in
referenceto participation are often not dealt with in detail, and
thus, thelevel of participation of individual groupsisdifficult
to assess and relate to outcomes. Similarly, terminology
associated with “learning” is diverse (e.g., learning, learning
by doing, socia learning, reproductive learning, transformative
learning, loop learning, active learning, action learning,
learning from experience, systematic learning, shared
learning) and defined in varying detail. This diversity and the
varying degree of details provided make assessment of its
contributionto outcomesdifficult. Only aminority of theitems
examined employ traceable assessment methods; primarily
qualitative observations of learning characteristics that are
variously understood (e.g., Fisher et a. 2007, Plummer and
FitzGibbon 2007). Thisfindingisconsistent with observations
about the “paradox of learning” in ACM more generaly by
Armitage et a. (2008). “Social networks’ is another factor
that receives increasing attention in ACM work as a factor
contributing to success. The conceptualization of socia
networks is broad and ranges from simply referring to social
relations as a binary variable to tightly conceptualized and
highly sophisticated methods of different types of social
relations stemming from the field of socia network analysis.
In the former case, assessment becomes difficult as social
relations are ubiquitous and treatment of social networks as
either present or not lendslittleanal ytical sharpnesstoevaluate
impacts on outcomes. Studies employing more formal
methods of definition and analysis make use of more clearly
defined operational measures (e.g., density, cohesion,
centralization) (seeBodin and Norberg 2005, Bodinand Crona
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2009). The diverse conceptualizations of these factors and
general lack of operational measures to assess their
contribution to outcomes make it impossible currently to
derive robust conclusions from experience accumulated with
ACM to date.

DISCUSSION

ACM has received and is receiving considerable attention
because of its potential to provide a governance form for
addressing circumstances of complexity and uncertainty, as
well as enhance the fit with ecosystem dynamics (Folke et a.
2005, Olsson et a. 2010). This has led to rapid conceptual
development and practical uptake as witnessed in the large
number of studies identified for this review. The emerging
ACM literature holdsthe potentia to offer productiveinsights
on dealing with change.

We sought to understand the whole “complex of ACM”
through this systematic review. This included characterizing
the state of the literature, better understanding how ACM is
defined and operationalized, and examining how aspects of
ACM relate to specific outcomes. However, asthefindingsin
theprevioussection reveal, therapid, sometimesunstructured,
development can also lead to considerable imprecision,
inconsistency, and confusion. For example, aclear purpose or
definition of ACM was absent in about half of the items
containing information on successes and failures. Moreover,
we found very little basis for meaningful comparisons when
looking across factors in relation to successes or failures and
no robust findings. This led us to abandon our further
aspirations to gain knowledge about how the variables or
components of ACM interrelate as well asrelate to goals and
outcomes. Based on our systematic review and anaysis, we
highlight anumber of critical challengesfor ACM scholarship
that we see emerging from the current state of the ACM
literature.

* Understanding contextual differences and the applicability
of ACM. Our review shows that much of the published
ACM scholarship has concentrated on North America
and Europe, with the notable exception being work by
CIFOR in Asia. Given the differences that exist within
these locations and contexts, a pertinent question is the
extent to which ACM transcends and/or is transferable
across contextual differences relating to wealth/poverty,
political systems, and degrees of social and ecological
capital. For example, Colfer (2005) highlights the
contextual nature of ACM after investigating a suite of
independent variables through CIFOR's extensive
experiences and finds no one variable or condition to be
deterministic. Furthermore, our findings revealed a
concertedfocuson“typical” common-pool resourcesthat
often are managed as common property, such asforestry,
fisheries, and water resources. A question that thus
emerges is whether ACM is also applicable to other
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property regimes and/or environmental issues. For
example, it is now being argued that ACM can
significantly contribute to climate change mitigation and
adaptation efforts (CIFOR 2009, May and Plummer
2011). In light of the mixed outcomes reveded in the
review, such suggestions need to be evaluated.

| dentifying and stringently applying a consistent goal for
ACM. Adaptive comanagment generally seeks to foster
the capacity for adaptation and to encourage
collaboration as well as bring about positive changes
aligned with social—ecological resilience (sensu Folke
(2006)) and sustainability. However, the specific purpose
of ACM is not clearly and consistently defined in the
literature, and consensus does not exist about the intent
of the concept. The range of variation in goal definition
is substantial, ranging from those that are relatively
specific (e.g., knowledge integration, knowledge
creation) to thosethat are very broad (e.g., sustainability,
resilience). Thisabsence of clear and consistent purpose
and the breadth of intentions make a systematic
evaluation difficult and currently preclude attempts at
building a coherent theory around the process and
outcomes of ACM.

Evaluating outcomes and establishing generalizable
patterns of how components of ACM relate to goals and
outcomes. Thereview revealed an extensivelist of actual
and potential (theorized) outcomes of ACM. Many of
theseoutcomesareinthemselvesconceptually fuzzy, and
their assessment or measurement are vague and context
specific. For example, adaptive capacity was the third
most frequently cited actual outcome and the most cited
potential outcome. At the same time, conceptua clarity
and measurement of adaptive capacity itself remain an
issue of debate (Smit and Wandell 2006, Fussel 2007).
Basing the evaluation of ACM on other equally
amorphous concepts is highly problematic and
necessitatesdeconstruction of theseconcepts. Thereview
revealed 12 components of ACM comparable to those
found by Plummer and Armitage (2007b) where greatest
importanceintermsof contributionto ACM wasawarded
to adaptive capacity, socia learning, communication,
sharing authority, and shared decision making. Factors
contributing both to actual successes and failures as
revealed in this review resonate with the influential
variables of the ACM process identified by Plummer
(2009). However, our understanding of how outcomes
arelinked to goals and key features of ACM nonetheless
remains hampered by the fact that many studies do not
adequately clarify the goals of the ACM under study, nor
do they analyze the contribution of various key
components of the ACM process to specific outcomes
andtheir successor failure. The necessity of linking goals
to outcomes and systematic evaluation of goal
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achievement emerge as two of the more important tasks
for future ACM work. Although our review indicatesthat
researchers may be focusing on outcomes related to
preconceptions of what ACM will achieve (eg.,
development of adaptive capacity, social—ecological
resilience, sustainable resource use, enhanced efficiency
and effectiveness of management, enhanced livelihoods,
and creative ideas for solving problems), care should be
taken to devise ways to systematically capture such
anticipated outcomes of ACM processes, while also
remaining open to potentially unexpected ones.

» Evaluating successes or failures of ACM. Enthusiasm
about the positive outcomes of ACM has been tempered
by those (e.g., Nadasdy 2007, Gondo 2009) who raise
concerns about the use of the concept. Evaluation of
ACM experiences in a consistent manner is, therefore,
essential, but few studies successfully address this
(Plummer and Armitage 2007a, Cundhill and Fabricius
2010). Colfer's (2005) work in forestry is a noteworthy
exception. This systematic review reveals considerable
variability inwhat doesand/or could constitute successes
or failures of ACM. In our analysis, factors such as
stakeholder participation, conflict resolution, and
learning came out as examples of successful outcomes
of ACM as well as factors contributing to success. We
needto makesurethat evaluative criteriadeveloptomore
stringently assess or capture outcomes upon which
appraisals of success can be made. At the same time, it
is important to remember that ACM is ultimately a
process (Folke et a. 2002, Carlsson and Berkes 2005),
and that aspect also requires evaluation. The resilience-
based evaluative framework for ACM by Plummer and
Armitage (2007a) offers assistance in this regard. They
arguethat resilience and resilience thinking (sensu Folke
(2006), Waker and Salt (2006)) isapotentially unifying
concept when eval uating ACM in the context of complex
systems, as it: recognizes the three interrelated
components of an ecological system, livelihoods, and
process; hasanormativedimension; and issituated inthe
milieu of changing and contested human interests. Being
explicit with the normative dimension of social—
ecological resilience (sensu Folke (2006)) and
sustainabl etrajectoriesisessential to clarifyingtheintent.
Consistently assessing the conditions and attributes of
ACM from evidentiary cases will further understanding
of the initial “ten conditions for successful adaptive
comanagment” and the extent to which variation is
possible in different systems of interest, as put forward
by Armitage et a. (2009).

In drawing upon insights gained from this systematic review,
weoffer someexamplesof best practicesof ACM study design
and elements to derive comparative insights in Table 9.
Although we promote more precision and rigor to allow for
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Table 9. Example best practices of acm study design elements to derive comparative insights

Best Practice

Illustrative Examples

Well-defined resource system (bounded) within which relationships among
phenomena can be tested

Clear definition of core concept(s) being examined

Specificity of goal(s) or clear intention of focus (e.g., process, attribute) with
regard to desired outcomesin system of concern

Explicit criteriato assess goal(s) and/or intention of focus

Clear evidence of outcomes attributed to specific processes or attributes

Rigorous and transparent methods that enable replication

Charles 2007, Olsson et al. 2007, Evely et a. 2008

Fisher et al. 2007, Kofinas et al. 2007, Schultz 2009

Garaway and Arthur 2004, Bodin and Norberg 2005, Folke et al., 2005,
Guidetti and Claudet 2010

Plummer and FitzGibbon 2007, Guidetti and Claudet 2010, Mufioz-Erickson
et al. 2010

Bodin and Norberg 2005, Fisher et al. 2007, Cundill and Fabricius 2010,
Guidetti et al. 2010

Bodin and Crona 2008, Fisher et al. 2007, Cundill and Fabricius 2010,
Guidetti and Claudet 2010

systematic comparison, weal so agreewith Colfer (2005) who,
based on her extensive experience with CIFOR's ACM
project, also highlights the need to consider non-reductionist
approaches. In this regard, employing methods such as
qualitative meta-ethnography (Nobit and Hare 1988, Atkins
et a. 2008) or qualitative and quantitative meta-synthesis
(Smart 2004) may offer an alternative meansto gain powerful
insightsinto the “whole complex of ACM.”

CONCLUSIONS

In his synthesis, Plummer (2009) presents a number of
pertinent questions regarding ACM scholarship, such as: To
what extent can variables (e.g., social and political context,
properties of networks, assets employed by agencies,
organizations, and individuals, attributes of organizations and
individuals, key functionsof individuals) betraded off?Which
variables always need to be present? And which variables can
improveitsquality? Our findings makeit clear that addressing
these questions remains a formidable challenge because
existing researchisinsufficient interms of definitional clarity,
measurement, and findings. They also reveal two interesting
gaps in ACM scholarship. The first regards the matter of
outcomes. Although numerous and diverse outcomes were
evident, adisjuncture remains between those associated with
ACM and thosefrom ACM, assignaled by the“potential” and
“actual” demarcation in the results. The second concerns the
notion of success/failure. In addition to the “potential” and
“actual” digtinction, there was even less scholarship
addressing this matter.

The issues raised in the discussion signal that ACM
scholarship is at an important crossroads. This provides a
valuable opportunity to think carefully about future research
directions. What is the ultimate am of ACM research?
Scholars could continue along the present path of amassing
researchon ACM inrather unspecificand uncoordinated ways.
Thisis somewhat natural for ayoung field, and progress has
been and will continue to be made by this growing body of
research. However, comparative studies, designed and

conducted within acommon framework of theory and method,
areamong the most powerful toolsof social research, allowing
stronger causal inferences and protecting against mistaken
generalization (see Table 9). The current state of the ACM
literature, as illustrated by this systematic review, makes it
clear that achieving such causal inference and beginning to
build a general theory around ACM remain a distant goal
unless these issues can be addressed.

Moving forward to addressthischallengemay occur in several
ways. Gutiérrez et al. (2011) recently employed a systematic
review and meta-analysisto completethefirst comprehensive
assessment of attributes (social, economic, and ecological)
contributing to the successof fisheriescomanagment globally.
Intheir work, 19 variablesrelating to comanagment attributes
from Ostrom’s (2009) framework were assessed to predict
eight binary measures of success, from which leadership,
social capital, and incentives emerged as attributes promoting
successful fisheries. Even with the use of binary measures,
they highlight the challenge in discerning causal connections
from differentially conceived and conducted studies and echo
the need for long-term data collection across contexts for
meaningful empirical comparisons.

Albeit representing only onegroup of ACM scholars, weargue
that akey aim of ACM research should be to devel op theory
that will help guide human—environment interactions toward
sustainable trajectories. Considering how this path could be
pursued while still being sensitive to context is informed by
thework of Ostrom, whowritesthat “ moving beyond panaceas
to devel op cumulative capacitiesto diagnosethe problemsand
potentialities of linked SESs requires serious study of
complex, multivariable, nonlinear, cross-scale, and changing
systems’ (2007:15181). In moving toward the development
of a diagnostic method, she advances a nested, multi-tier
framework with the intention of enabling researchers to
accumulate coherent and empirical answers to questions
concerning the patterns of interactions and outcomes, the
relationship between endogenous governance and actions in
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the absence of external incentivesor rules, and ultimately, the
robustness or sustainability of the particular configuration.
Constructing an analogous nested conceptual map and
approach for ACM is worthy of contemplation. Organizing
the many considerations (i.e, definitions, variables/
components, factors, and outcomes) revedled in this
systematic review would similarly enable researchers to
analyze interactions and outcomes of an empirical case. Such
a framework could facilitate comparisons among cases,
enhance understanding of the effects of contextual attributes,
and contribute clarity to ACM scholarship. It could also fill
the lacuna concerning potential and actual outcomes as well
assuccesses/failuresof ACM. AsOstrom (2009:419) stresses,
“without a common framework to organize findings, isolated
knowledge does not cumulate.” But pursuing such aspirations
requires greater precision and rigor in ACM research. It
requires forethought about and adherence to specificity and
consistency of concepts, definitions, measurements, and
methodol ogies. Moving forward to improve our understanding
of how ACM can contribute to sustainable human—
environment interactions in coordinated and complementary
ways will facilitate both quantitative and qualitative
comparisons and circumvent limitations of drawing post hoc
comparisons. It would al so represent asignificant step toward
establishing the foundation of atheory around the concept of
ACM.

Responsesto this article can be read online at:
http: //www.ecol ogyandsociety.org/vol 17/iss3/art11/

responses/
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APPENDIX #1. Systematic review and analysis methodology

In this appendix, we detail how the systematic review and analysis of the ACM literature was
conducted. Our approach was informed by both synthesis based methodologies in social sciences
with a qualitative orientation (Petticrew and Roberts 2006, Atkins et al. 2008, Rahimi,
Vimarlund and Timpka 2009) as well as the guidelines set forth in biological conservation
(Pullin and Stewart 2006, Pullin and Knight 2009). We specifically undertook the following
steps.

Step One: Question definition. We began by identifying several aspects of ACM that lacked
clarity or consensus. These aspects are conveyed in the objectives of the review: (1) to
characterize the state of the ACM literature, (2) to enhance our holistic understanding of ACM,
and (3) to examine relationships among aspect of ACM based on accumulated experiences to
date. More specific questions were then formulated in association with the objectives. These
include: the context(s) in which it is being undertaken, the orientation with which it is being
investigated, its definition (purpose(s)), the components (variables) associated with it, the
outcomes from the process or policy, its successes and failures, and ultimately, the relationships
among these aspects and the outcomes.

Step Two: Search protocol. The second step of the systematic review is to design how the search
will be conducted. This involves a series of decisions about how the data will be acquired and its
relevance gauged. In an effort to be as comprehensive as possible we searched using the key
terms: ecosystem or ecolog* or environment* or natural resource and ACM or adaptive co-
management or adaptive collaborative management. To capture both peer-reviewed and non
peer-reviewed (gray) literature, searches were carried out using academic databases (Google
Scholar, SCOPUS, Proquest, Science Direct, JSTOR and Scholars Portal E-Journals), the
personal libraries of the researchers and the internet. In the case of the latter, the search engine
Google was used with the first 50 “hits” fully viewed and the next 50 were checked for relevance
(Collaboration for Environmental Evidence 2010). The search for items was ceased when
personal libraries of the researchers were exhausted and all identified sources for the searches
were completed. An acknowledged limitation of the search is that only items in English and in
print were considered.

Step Three: Screening of results. The initial search was liberal and yielded 414 citations for
items. Criteria were then set to screen these initial citations, as per the suggestion of Petticrew
and Roberts (2006). The title, abstract and keywords of the citations were then considered
according to the criteria of date (between 1997 and present [May, 2010]), language (written in
English), and relevance of topic (social-ecological systems, natural resource management,
environment-human interactions). The uses of terms or labels in the search protocol were not
judged by the researchers or used as a screening criterion because doing so would interfere with
the objectives of the study. Consequently, 298 citations were excluded from the systematic
literature review. The full text of each remaining item was retrieved and then further scrutinized
for compatibility with the questions posed in this research. As an outcome of the screening
process, 108 items were included in the systematic review and organized into a QSR NVIVO
database. The term “items” is used to encompass the many forms of data included in this review
(e.g., articles, reports, theses, books, book chapters, papers presented at conferences). As a rule,



each item was considered as an item of data. However, an important exception was made with
the treatment of one book (Colfer 2005) and one thesis (Schultz 2009). These documents
comprised multiple chapters and articles, but were treated as one item because of their coherent
unifying framework.

Step Four: Analysis. A grounded theory approach was employed to analyze the data. Grounded
theory originated with the work of Glaser and Strauss (1967) and stresses the uncovering of
theory from data as generated through comparative analysis. In following Corbin and Strauss
(2008:1), we use the term grounded theory in a generic sense to denote “...theoretical constructs
derived from qualitative analysis”. Using this method, analysis occurs through the iterative
rounds of coding. Coding is a process by which textual data (usually) is read and concepts are
extracted and their properties and dimensions developed (Miles and Huberman 1994, Charmaz
2000, Corbin and Strauss 2008). Accordingly, analyzing data for concepts in this research
occurred through three types of coding:
1) Open coding took place in the first pass through the data and involves identifying and
capturing all possibilities and potentials. Labels named to represent the concept extracted
are affixed to textual passages.
2) Axial coding identifies patterns and establishes evidence (or lack of evidence). In
revisiting the textual passages, similar concepts are grouped together and groups of
concepts emerge with varying degrees of frequency and magnitude. In this paper we use
the term ““category” to denote the main classes of concepts and the term “theme” to
describe groupings of concepts with respect to their relative frequency of mention.
3) Selective coding examines relationships and integrates core concepts to refine
theoretical constructions. Throughout the findings presented in the paper selective
passages are used as illustrative examples.



APPENDIX # 2. Detailed description of coding related to each aim

1) Broad characterization of the state of the ACM literature

As ACM research is an amalgam of different types of scholarship — ranging from conceptual to
the applied — axial coding was undertaken to discern the primary orientation of each item
reviewed. An item was thus considered to be theoretical if it was purely conceptual and stated so
explicitly, or if it had a strong conceptual flavor drawing on empirical examples, but where these
cases could not be considered primary empirical data. The item was categorized as empirical if it
relied purely on analysis of one or several cases, presented primary data and stated so explicitly
or if it had a conceptual flavor but also presented original evidence.

2) Understanding how ACM is defined

To examine how ACM was defined across items we looked for explicit statements of purpose, or
the presence of key terms, such as purpose, aim and intention. Given the systematic review and
analysis of the research, consideration was also directed at implicit statements of intent. Implicit
statements were interpreted and coded under the label ‘purpose’ if the item conveyed the intent
of the ACM action. Some items mentioned multiple purposes and these were each considered
and coded separately.

3) Identifying components of the ACM process

Our query into identifying the components (variables) of ACM began with the open coding of all
items. Passages were identified which explicitly labeled or implicitly recognized variables of
ACM. After the variables were identified through the process of open coding, axial and selective
coding were used in a second pass through all of the items to identify all relevant material
associated with the themes and to probe the relationships between them.

4) Identifying which outcomes of ACM are being realized

Our query into clarifying the outcomes from the ACM process began with the open coding of all
items. In this initial pass through the data the results occurring as a consequence from the ACM
process (either during or afterwards) were identified. These preliminary concepts were used as a
basis to affix themes to the text data during the second pass of axial coding. Selective coding was
then used to further probe the relationship among the outcomes the emerged.

5) Identifying outcomes — success and failure
Open coding began by identifying passages conveying information on success or failure. Axial
coding was subsequently used in the second pass through the data to label text data.

6) Drawing insights on how aspects of ACM relate to outcomes

Selective coding was used to examine relationships between categories. In drawing upon
categories previously established through axial coding, the category of successes and failures
was first examined in relation to the category of purpose. Open coding was then employed to
identify factors contributing to the success or failure of ACM. We define factors as key variables
or components as well as contextual elements that influence the success or failure of ACM. Axial
coding was used to categorize these factors and then selective coding was used to examine their
relationship with the categories of actual success and actual failures. We concentrated on the



‘actual’ category (as opposed to the more speculative potential category) and set a minimum
number required for comparability at five items. This number was an arbitrary threshold, but
given the low numbers of items for comparisons we believed it would provide some level of
‘robustness’ for generalizability of assertions if consistency was evident across the items. For
each factor (social networks, social learning, participation, conflict of interests) meeting these
criteria, we employed open coding to examine them, then went back to the original data in terms
of the definition, measurement and findings associated. For example, how did all the items
containing the factor social networks define the term, how did they each measure social
networks, and what were the findings of the study? Selective coding was then employed to
examine these relationships across all items in which the factor was found to determine if
anything could be said with comparative consistency.
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