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Table Al.

Twelve examples of coding.

Reference | Important statements Assessment Q1 Assessment Q2
Spontaneous(S) vs. Descriptive(D) vs.
Intentional(l) Normative(N)/Vaguely
(B indicates Both) Normative(VN)
(SP indicates Several
Perspectives)
Berkes p. 495 Hence, successive loops of learning-as-participation help combine elements of adaptive No reference to intentions No particular system D
(2010) management with elements of co-management. Each cycle starts with observation and identification of or strategies. Loops of state or desirable end is
problems and opportunities, leading to action-reflection and further action. Outcomes of successive plans learning are assumed to referred to. The process
need to be monitored and evaluated, followed by reflection, to lead to the next cycle. Each cycle provides emerge to co- of adaptive co-
new information for the next iteration, and also serves as a learning step, leading to co-management at management. management is
successively larger scales over time (Berkes 2009). discussed descriptively.
Allison and | p. 5 If each of the three properties (potential, connectedness, and resilience) in the adaptive cycle is given No discussion of Adaptive cycle has VN
Hobbs two nominal levels, either low or high, then the adaptive cycle model uses only four of a possible eight strategies of actors, all pathological states that
(2004) combinations (23) of the three properties, and two of the other four combinations are suggested as events are just unfolding. are less desirable, but no
pathological states, labeled the poverty trap and the rigidity trap by Holling et al. (2002c), which are clear definitions of what
departures from the adaptive cycle (Fig. 3). these states are. Vaguely
normative.
Barthel et p.16: need to develop a social capacity for urban ecosystem management to respond to change, and to Building adaptive Adaptive co-management | N
al. (2005) develop policy directions that can help build resilience to deal with further change. Berkes et al. (2003) refer | capacity requires tied to more efficient
to such a capacity as “adaptive capacity.” governance and learning management of
p.16: A crucial part of building adaptive capacity is a governance system that can learn from experience and | from experience, biodiversity and
generate knowledge across organizational levels. generating knowledge ecosystem services
p. 2: Finally, we discuss how their integration in adaptive co-management systems may provide more across organizational enabling better responses
efficient management of biodiversity and ecosystem services in the NUP.... investigate how adaptive levels. No discussions of to social—ecological
capacity can be built to better respond to social—-ecological change strategies or agendas. change
Schluter et | p 497 A farmer bases his labor allocation decision on an evaluation of the returns per effort obtained from Farmers are assumed to Several: both descriptive | SP
al. (2009) his farming and fishing activities in the previous year. Hence, he adapts his strategy by learning from past spontaneously learn from in terms of actors

experiences to find the mixture of activities that yields the highest returns per effort.

p 501 This learning process and its transient dynamics can lead to suboptimal outcomes when agents do
not have enough time or capital to adapt their strategy to the local conditions before going bankrupt.
Diversification of water use by balancing the needs of different water users as demonstrated here can
contribute to an enhancement of adaptive capacity and thus resilience.

experience on a single
parameter (yield). No
analysis of actors
strategies or agendas.
Agents are predictable.

adaptations in the model
studied; and vaguely
normative, in terms of the
overarching frame of
enhancing resilience; and
normative connotations to
suboptimal outcomes.




Atwell et al. | p. 1083. Resilience is not a normative term; system configurations characterized as resilient may be either Clear discussions of Resilience, and adaptive | D
(2010) desirable or undesirable. In particular, resilience theorists are interested in understanding where resilience, | different actors and capacity, clearly seen as

adaptive capacity, and the potential for innovation reside in linked social-ecological systems and how these | interest of different descriptive concepts.

attributes can be gained, lost, or preserved (Walker et al., 2002). groups

p. 1083. In this type of trap, which has been referred to as the rigidity trap by resilience theorists

(Gunderson and Holling, 2002; Allison and Hobbes, 2004; Atwell et al., 2009b), the high adaptive potential

and connectedness of social actors makes it possible to continue to invest in the current way of doing

agriculture, in spite of the mounting social and ecological deficits and economic inefficiencies (Harvey,

2004), associated with this trajectory.

p. 1087. Our participants indicated that regional coordination of scientific monitoring, adaptive management,

and enforceable environmental standards are foundational to long term,multi-objective change given the

complexity of the Corn Belt system. While such an approach was seen by our workshop participants as

having the potential to link agricultural and conservation objectives, they also indicated that macro-scale

programs intended to mandate or coerce landscape change across private property boundaries are often

resisted by stakeholder groups."
Armitage et | p. 89. Woodhill (2002) considers social learning to be a “process by which society democratically adapts its | Adaptive management | Adaptability linked to VN
al. (2008) core institutions to cope with social and ecological change in ways that will optimize the collective wellbeing | refers to reflexive social learning which is

of current and future generations”. arrangements by a group framed as desirable,

p. 91. In principle, the core of this learning-by-doing or ‘adaptive management’ approach involves flexible or network with regard to optimizing collective

institutional and organizational arrangements that encourage reflection and innovative responses (e.g., modify resource wellbeing for future

modifying resource management strategies in the face of change). management strategies. generations

p. 93. foster more adaptive forms of co-management may require strategic combinations of various Strategies of actors are

experimental approaches (from both the natural and social sciences) to enable diverse learning outcomes. | thus considered.

p. 92. ‘where there is evidence of ongoing or continuous social learning, then social capital may be (Detta exempel visar hur

produced and/or increased, and a group or network may svart det kan bli for

be open to new ideas and adaptive’ ... highlight the importance of structured experimentation as a basis to | egentligen diskuterar de

foster more adaptive forms of co-management. inte intentioner eller

p. 93. The participatory nature of adaptive co-management creates ideal conditions for strategier explicit, men

collaboration required to support different learning strategies and enable different types of learning.... A aktorer framstalls som

potential strength of adaptive co-management is that it links groups and fosters knowledge synthesis reflexiva vilket ar vart

tredje krav

Beieretal. |p.9. Tongass system became rigid and maladaptive in response to a confluence of events that fostered Narrative draws on | Maladaptive response N
(2009) simultaneous collapse dynamics in the policy and economic subsystems. Within 5 years of the passage of | adaptive cycles, but equated with

the TTRA, Tongass timber production declined by roughly 85% and stabilized at an output level
equivalent to the pre-industrial production level (Fig. 1).

p. 11. The preceding narrative suggests the importance of changes in federal policy and larger-scale
economic factors as the key drivers of adaptive-cycle dynamics in Tongass governance. Policy
mobilized much of the initial growth, provided much of the stability during the conservation phase, and
served to destabilize—at first incrementally and then rather suddenly—the industrial forestry regime of
the Tongass.

p. 13. In the current state, Tongass managers are pitted between environmental

advocacy groups (via litigation and appeals) and pro-timber legislators and executive officials (via
budgets and national leadership). This situation acts to maintain day-to-day Tongass decision making in a
highly stable but inflexible state that constrains managers from responding adaptively to changing
conditions and, ultimately, from finding a sustainable direction for the future governance of the
Tongass. As long as the dominant venues of stakeholder input in Tongass decision making are
adversarial—i.e., through appeals and litigation— the institutional subsystem will remain “trapped” in the
collapse [Q] phase

results are clearly
discussed in context of
strategies of actors, and
of policy making.

decline/collapse of
forestry system.
Inflexibility constrains
adaptive responses and
ultimately sustainability.




Adger p. 277. As a result, adaptive actions often reduce the vulnerability of those best placed to take advantage of | Discussion of how Refer to undervalued SP
(2006) governance institutions, rather than reduce the vulnerability of the marginalized, or the undervalued parts of | adaptive actions in parts of the social-
the social-ecological system (Adger et al., 2005a). relation to vulnerability ecological system which
p. 277. Adaptation does not necessarily entail changes in system boundaries in order to build resilience. and resilience vary is clearly normative, but
And in the same fashion, adaptation strategies that include radical change of resource use (in location, among actors with the adaptation process as
economics or significant land use change for example) may not necessarily be a symptom of a lack of different opportunities. such is described
resilience. descriptively, with
adaptations having
different outcomes. Both
normative and analytical
use.
Gotts p. 6. There is a systematic ambiguity in the term “adaptive,” as used in “adaptive cycle.” The key Several perspectives, B No particular norm. D
(2007) question is: What adapts? In Holland (1992:184-185), review of adaptive cycle Theoretical discussion on
adaptation is a property of organisms or of analogous components of an artificial system. and adaptations therein. adaptations only.
p. 7. The panarchical perspective has also had little to say about the long-term growth of world population, | Notes that the adaptive
energy use and polity size, and the power of technology available for human use. As with the cycle critically does not
comparative neglect of conflict and elite dynamics, this is perhaps unsurprising, given its disciplinary roots in | address power and
economics, ecosystem science, institutional research, and adaptive complex system theory (Holling political dimensions.
2003). However, all these factors have enormous implications for the past and future development of
social-ecological systems at all scales.
Janssen et | p. 309. systems subjected to a particular type and degree of variability may become highly optimized to Adaptations mentioned B Vaguely normative e.g. VN
al. (2007) tolerate this variability (this characteristic of adaptive systems is referred to as highly optimized tolerance or | as intentional or not. local SES not recognized
HOT). In so doing, how ever, the system may become more brittle and susceptible to changes that may Different agendas of as being well adapted.
occur in the type and degree of variability to which it has become highly adapted or to new types of actors referred to. But Adaptation is about
disturbances. also framing of managing (negative)
p. 311. We may distinguish two classes of adaptations. First, people have developed institutions over time, | adaptations as disturbance.
intentionally or not, to spread resource-use intensity over space and/or time in accordance with particular spontaneous by ‘systems’
variability regimes. optimized to tolerate
p. 312. The second class of adaptations is characterized by those directed at managing discrete variability.
disturbances like droughts, cyclones, and price fluctuations.
p. 312. For example, from the perspective of higher level authorities, local SES might not be recognized as
being well adapted to the challenges it faces The ambitions of higher level authorities may lead to changes
in local institutions in the expectation of meeting their goals. Lack of understanding of the SES leads to an
inability to meet participants’ goals and a reduction of the performance of local and sometimes larger scale
SESs.
Duit et al. p. 364. Not only can the natural world be analyzed as a complex dynamic system. It is also possible to view | Review CAS as applied Both | Discusses whether SP
(2010) human-made governance systems consisting of institutions, networks, bureaucracies, and policies as to SES, but also migration is a failure of

examples of complex systems inwhich adaptive agents respond to external and internal impulses (cf. Jervis,
1997; Arthur, 1999; Kooiman, 2003; Teisman et al., 2009).

p 364. From field work across the world, the 23 case studies reveal a rich variety of circumstances ranging
from environmental emergency migrants, flooding and resettlement suggesting an analytical distinction
between rapid- and slow-onset events. She notes that the development community often
characterizesmigration as a failure of adaptation, rather than as a formof adaptation to environmental and
climate change.

p 365. Such thorny normative and conceptual issues notwithstanding, resilience thinking also holds a great
deal of potential for renewing thewider governance research agenda. In particular, it invites us to consider
fundamental issues of change and stability, adaptation and design, hierarchy and self-organization in the
study of multilevel governance systems. Moreover, in addition to “tradi- tional” benchmarks such as

discusses problem with
spontaneous view and
recognise that
adaptations are always
towards a norm.

adaptation. Vulnerability
resulting from mal-
adaptation is part of
normative evaluation. But
adaptation is also
discussed in terms of
adaptive agents
responding to impulses.




efficacy, accountability, and equity usedwhen assessing public governance, a resilience perspective on
governance would also consider issues of human—environmental interactions, vulnerability resulting from

mal-adaptations, and innovation capacity as integral parts of evaluating a given governance system (Nelson
et al., 2007).

Hicks et al.
(2009)

No discussion. "adapt*" appear in keywords only

NA

NA

NA

NA




Table A2. Categorisation of all 183 papers.

Descriptive Normative Vaguely normative Several perspectives
Spontaneous Berkes, 2010; Bodin, 2009; Bodin, 2005; Alessa et al., 2008; Anderies et al., 2006; Allison, 2004; Andrew et al., 2007; Badjeck et Schluter et al., 2009; Zhou et

Bohensky, 2008; Booher, 2010; Baral et al., 2010; Barthel et al., 2005; al., 2009; Beratan, 2007; Berkes, 2005; Biggs et | al., 2010

Carpenter, 2008; Cook et al., 2010; Chapin et al., 2010; Dearing, 2008; EImqvist | al., 2010; Blackmore, 2008; Borgstrom et al.,

Cumming, 2005; Cundill, 2009; Folke, et al., 2004; Engle, 2010; Evans, 2008; 2006; Brown, 2009; Buchmann, 2009; Bunce et

2004; Folke et al., 2002; Gunderson et al., | Fischer et al., 2009; Gonzalez et al., 2008; al., 2010; Cowling et al., 2008; Darnhofer et al.,

2006; Guzy et al., 2008; Lebel et al., Grafton, 2010; Hagerman et al., 2010; 2010; Dawson et al., 2010; Fernandez-Gimenez

2006; Levrel, 2008; Liu et al., 2007; Hagerman et al., 2010; Holling, 2001; et al., 2008; Hagerman et al., 2010; Higgins et

Lubchenco, 2010; Mahon et al., 2008; Krasny, 2010; Langridge et al., 2006; Loring, | al., 2010; Jackson et al., 2010; Kalikoski et al.,

Marschke, 2005; Matthews, 2006; 2007; McFadden et al., 2009; O'Rourke, 2010; Krasny, 2009; Lundholm, 2010; Marschke,

McAllister et al., 2006; Mclintyre, 2009; 2006; Peter et al., 2009; Rammel et al., 2006; Milestad, 2003; Milestad et al., 2010;

Moen, 2010; Nkhata, 2010; Robards, 2007; Rescia et al., 2010; Sendzimir et al., Moser, 2010; Munoz-Erickson et al., 2007;

2004; Saavedra, 2009; Strickland-Munro 2008; Walker et al., 2009; Wang, 2009 Plummer, 2010; Schianetz, 2008; Turner et al.,

et al., 2010; Tyler et al., 2007; Vetter, 2007; Warner, 2010

2009
Intentional Artwell et al. 2010; Ballard, 2010; Berkes, | Abel et al., 2006; Armitage et al., 2009; Armitage et al., 2008; Barnett, 2001; Berkes, Adger, 2006; Biermann et al.,

2006; Brooks et al., 2008; Camargo et al., | Berkes, 2007; Bingeman et al., 2004; 2002; Boyd, 2010; Chapin et al., 2006; Fazey et | 2010

2009; Cundill, 2010; Fazey, 2010; Fennell Birkmann, 2010; Ericksen, 2008; Fabricius et | al., 2007; Kofinas et al., 2010; Marshall, 2007,

et al., 2008; Goldstein, 2008; Gooch, al., 2007; Folke et al., 2005; Galaz, 2005; Nelson et al., 2010; Olsson et al., 2004b;

2009; Hodge, 2007; Leach, 2008; Lof, Hahn et al., 2006; Milman, 2008; Olsson, Sandstrom, 2010

2010; Miller et al., 2008; O'Brien et al., 2001; Olsson et al., 2004a; Powell et al.,

2009; Plummer, 2009; Robinson, 2009; 2009; Schultz, 2010; Spies et al., 2010;

Serrat-Capdevila et al., 2009; Smith, Walker et al., 2002; Walker et al., 2006

2010; Trainor et al., 2009; Tschakert et

al., 2008; Young et al., 2006
Both Gotts, 2007; Gunderson, 2010; Gupta et Beier et al., 2009; Folke, 2003; Folke et al., Janssen et al., 2007; Nelson et al., 2007; Duit et al., 2010; Folke, 2006;
spontaneous al., 2010; Miller et al., 2010; Schluter, 2007; Olsson et al., 2007; Olsson et al., Nelson, 2009; Renaud et al., 2010; Tidball et al., | Gallopin, 2006; Johnson,

2007; van der Brugge, 2007 2006; Rescia et al., 2008; Walker et al., 2010; Wardekker et al., 2010; Young, 2010 2010; Marshall, 2010; Osbahr
_and . 2004 et al., 2008; Osbahr et al.,
intentional 2010; Plummer, 2009; Turner,

2010




Table A3. List of all 183 papers for the structured literature review.

Author (AU) Year |Title (TI) Source (SO) Volu- |Issue |Page |[Page
(PY) me (Is) from |to
(VL) (BP) |(EP)
Abel, N; Cumming, DHM; Anderies, JM 2006 [Collapse and reorganization in social-ecological systems: Questions, ECOLOGY AND SOCIETY 11 1
some ideas, and policy implications
Adger, WN 2006 |Vulnerability GLOBAL ENVIRONMENTAL 16 3 268 [281
CHANGE-HUMAN AND POLICY
DIMENSIONS
Alessa, L; Kliskey, A; Busey, R; Hinzman, L; 2008 [Freshwater vulnerabilities and resilience on the Seward Peninsula: GLOBAL ENVIRONMENTAL 18 2 256 270
White, D Integrating multiple dimensions of landscape change CHANGE-HUMAN AND POLICY
DIMENSIONS
Allison, HE; Hobbs, RJ 2004 [Resilience, adaptive capacity, and the "Lock-in trap" of the Western ECOLOGY AND SOCIETY 9 1
Australian agricultural region
Anderies, JM; Ryan, P; Walker, BH 2006 [Loss of resilience, crisis, and institutional change: Lessons from an ECOSYSTEMS 9 6 865 878
intensive agricultural system in southeastern Australia
Andrew, NL; Bene, C; Hall, SJ; Allison, EH,; 2007 |[Diagnosis and management of small-scale fisheries in developing FISH AND FISHERIES 8 3 227 240
Heck, S; Ratner, BD countries
Armitage, D; Marschke, M; Plummer, R 2008 [Adaptive co-management and the paradox of learning GLOBAL ENVIRONMENTAL 18 1 86 98
CHANGE-HUMAN AND POLICY
DIMENSIONS
Armitage, DR; Plummer, R; Berkes, F; Arthur, 2009 |Adaptive co-management for social-ecological complexity FRONTIERS IN ECOLOGY AND|7 2 95 102
RI; Charles, AT; Davidson-Hunt, 1J; Diduck, THE ENVIRONMENT
AP; Doubleday, NC; Johnson, DS; Marschke,
M; McConney, P; Pinkerton, EW; Wollenberg,
EK
Asah, ST 2008 [Empirical Social-Ecological System Analysis: From Theoretical ENVIRONMENTAL 42 6 1077 1090
Framework to Latent Variable Structural Equation Model MANAGEMENT
Atwell, RC; Schulte, LA; Westphal, LM 2009 [Linking Resilience Theory and Diffusion of Innovations Theory to ECOLOGY AND SOCIETY 14 1
Understand the Potential for Perennials in the US Corn Belt
Atwell, RC; Schulte, LA; Westphal, LM 2010 [How to build multifunctional agricultural landscapes in the US Corn Belt: |[LAND USE POLICY 27 4 1082 1090
Add perennials and partnerships
Badjeck, MC; Mendo, J; Wolff, M; Lange, H 2009 (Climate variability and the Peruvian scallop fishery: the role of formal CLIMATIC CHANGE 94 40545 (211 232
institutions in resilience building
Ballard, HL; Belsky, JM 2010 (Participatory action research and environmental learning: implications  |ENVIRONMENTAL 16 40669 (611 627
for resilient forests and communities EDUCATION RESEARCH
Baral, N; Stern, MJ; Heinen, JT 2010 (Growth, Collapse, and Reorganization of the Annapurna Conservation |ECOLOGY AND SOCIETY 15 3

Area, Nepal: an Analysis of Institutional Resilience




Barnett, J 2001 [Adapting to climate change in Pacific Island Countries: The problem of |WORLD DEVELOPMENT 29 977 993
uncertainty
Barthel, S; Colding, J; Elmqvist, T; Folke, C 2005 [History and local management of a biodiversity-rich, urban cultural ECOLOGY AND SOCIETY 10
landscape
Beier, CM; Lovecraft, AL; Chapin, FS 2009 (Growth and Collapse of a Resource System: an Adaptive Cycle of ECOLOGY AND SOCIETY 14
Change in Public Lands Governance and Forest Management in Alaska
Beier, CM; Patterson, TM; Chapin, FS 2008 [Ecosystem services and emergent vulnerability in managed ECOSYSTEMS 11 923 938
ecosystems: A geospatial decision-support tool
Beratan, KK 2007 (A cognition-based view of decision processes in complex social- ECOLOGY AND SOCIETY 12
ecological systems
Berkes, F 2007 |Understanding uncertainty and reducing vulnerability: lessons from NATURAL HAZARDS 41 283 295
resilience thinking
Berkes, F 2010 ([Devolution of environment and resources governance: trends and future |ENVIRONMENTAL 37 489 500
CONSERVATION
Berkes, F; Jolly, D 2002 [Adapting to climate change: Social-ecological resilience in a Canadian |CONSERVATION ECOLOGY (5
Western Arctic community
Berkes, F; Seixas, CS 2005 (Building resilience in lagoon social-ecological systems: A local-level ECOSYSTEMS 8 967 974
perspective
Berkes, F; Turner, NJ 2006 [Knowledge, learning and the evolution of conservation practice for HUMAN ECOLOGY 34 479 1494
social-ecological system resilience
Biermann, F; Betsill, MM; Vieira, SC; Gupta, J; [2010 |Navigating the anthropocene: the Earth System Governance Project CURRENT OPINION IN 2 202 208
Kanie, N; Lebel, L; Liverman, D; Schroeder, H; strategy paper ENVIRONMENTAL
Siebenhuner, B; Yanda, PZ; Zondervan, R SUSTAINABILITY
Biggs, R; Westley, FR; Carpenter, SR 2010 [Navigating the Back Loop: Fostering Social Innovation and ECOLOGY AND SOCIETY 15
Transformation in Ecosystem Management
Bingeman, K; Berkes, F; Gardner, JS 2004 [Institutional responses to development pressures: Resilience of social- |[INTERNATIONAL JOURNAL OF (11 99 115
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DEVELOPMENT AND WORLD
ECOLOGY
Birkmann, J; von Teichman, K 2010 ([Integrating disaster risk reduction and climate change adaptation: key = |SUSTAINABILITY SCIENCE 5 171 184
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Blackmore, JM; Plant, RAJ 2008 [Risk and resilience to enhance sustainability with application to urban  |[JOURNAL OF WATER 134 224 233
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Bodin, O; Crona, Bl 2009 [The role of social networks in natural resource governance: What GLOBAL ENVIRONMENTAL 19 366 374
relational patterns make a difference? CHANGE-HUMAN AND POLICY
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Bodin, O; Norberg, J 2005 (Information network topologies for enhanced local adaptive ENVIRONMENTAL 35 175 193
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Bohensky, EL 2008 [Discovering Resilient Pathways for South African Water Management: |ECOLOGY AND SOCIETY 13 1
Two Frameworks for a Vision
Booher, DE; Innes, JE 2010 [Governance for Resilience: CALFED as a Complex Adaptive Network |ECOLOGY AND SOCIETY 15 3
for Resource Management
Borgstrom, ST; Elmqvist, T; Angelstam, P; 2006 [Scale mismatches in management of urban landscapes ECOLOGY AND SOCIETY 11 2
Alfsen-Norodom, C
Boyd, E; Osbahr, H 2010 [Responses to climate change: exploring organisational learning across |ENVIRONMENTAL 16 40669 (629 643
internationally networked organisations for development EDUCATION RESEARCH
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Africa: how development projects undermine resilience POLICY
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Moreno-Sanchez, R; Mendoza, S; Manrique, N; resilience and biodiversity in southern Caribbean marine protected CONSERVATION
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JA
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Cundill, G; Fabricius, C 2010 [Monitoring the Governance Dimension of Natural Resource Co- ECOLOGY AND SOCIETY 15 1
management
Darnhofer, I; Fairweather, J; Moller, H 2010 [Assessing a farm's sustainability: insights from resilience thinking INTERNATIONAL JOURNAL OF |8 3 186 198
AGRICULTURAL
SUSTAINABILITY
Dawson, TP; Rounsevell, MDA; Kluvankova- [2010 [Dynamic properties of complex adaptive ecosystems: implications for BIODIVERSITY AND 19 10 2843 (2853
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Dearing, JA 2008 [Landscape change and resilience theory: a palaeoenvironmental HOLOCENE 18 1 117 127
assessment from Yunnan, SW China
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Ericksen, PJ 2008 [What Is the Vulnerability of a Food System to Global Environmental ECOLOGY AND SOCIETY 13 2
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synthesis of the role of communities in ecosystem management
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MANAGEMENT
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Gordon, LJ; Fazey, |; EImqvist, T; Felton, A; EVOLUTION
Folke, C; Dovers, S
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TRANSACTIONS OF THE
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SERIES B-BIOLOGICAL
SCIENCES
Folke, C 2006 [Resilience: The emergence of a perspective for social-ecological GLOBAL ENVIRONMENTAL 16 3 253 267
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