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Background 

Resilience is a term encountered with increasing frequency in a broad range of disciplines. The 

proliferation of talk about resilience can in part be ascribed to recent enthusiasm for armouring 

the human race against climate change, and ‘climate-resilient development’ is emerging as a 

term of art in its own right. However, the turn to resilience is reflective of a broader paradigm 

shift in the disciplines of ecology and natural resources management that extends as far back as 

the 1970s. This is a paradigm shift marked by attempts to apprehend and develop conceptual 

resources to manage complexity in both natural and social systems. Theories of resilience, along 

with ‘adaptive management’ and ‘adaptive governance’, therefore constitute a maturing 

conceptual frame for thinking about how law can contribute to sustainability in a complex world. 

Reviews of resilience, adaptive co-management, and adaptive governance in non-legal 

literature 

1. B. Walker and D. Salt’s Accessible Treatise Resilience Thinking: Sustaining 

Ecosystems and People in a Changing World arose out of appeals for a plainly written 

account of resilience theory and adaptive management as it has developed since the 

ground breaking work of ecologists C. S. (‘Buzz’) Holling and C. J. Walters in the late 

1970s and 1980s. The authors outline the essence of resilience thinking in terms of key 

theoretical propositions, and enrich this discussion with five case studies illustrating the 

significance of resilience thinking when applied to real-world situations. After identifying 

optimization and efficiency as key drivers of unsustainable development, the authors 

point to the importance of taking a systems perspective of how the world works. This 

entails recognizing that we are all part of linked systems of humans and nature (the 

important concept of social-ecological systems), that these systems are both complex and 

adaptive (both sustained and changed by the relations among the system’s component 

parts), and that resilience, as a property of social-ecological systems (the capacity of a 

system to absorb disturbance and still retain its basic structure and function), is the key to 

the sustainability of these systems. The authors go on to explain the importance of 

thresholds and adaptive cycles. The final chapter concludes with thoughts on how to 

apply resilience thinking to the real world, and includes an identification of nine values 

that could drive the realization of a more resilient world. Walker and Salt have 

subsequently brought out a companion volume to Resilience Thinking entitled Resilience 

Practice: Building Capacity to Absorb Disturbance and Maintain Function (Island 

Press, 2012). 



 

2. C. Folke’s 2006 article Resilience: The emergence of a perspective for social-ecological 

systems analysis is a more detailed review of the origin of the resilience perspective, and 

its subsequent development, with citations to the seminal literature in ecology, natural 

resources management, environmental psychology, cultural theory and common property 

research, amongst others. Folke argues that the resilience perspective emphasizes non-

linear dynamics, thresholds, uncertainty and surprise, and how periods of gradual and 

rapid change alternate and relate across spatial and temporal scales (explaining 

Gunderson and Hollings’ concept of panarchy). He proposes an expanded understanding 

of resilience to include, in addition to the system’s capacity to absorb disturbance and 

still remain within the same state or domain of attraction, its capacity to self-organize and 

the quality of that self-organization, and the degree to which the system can build and 

increase the capacity for learning and adapting.  He outlines recent attempts to understand 

the social dimension of resilience, pointing to advances made in understanding, amongst 

others, systems of adaptive governance.  

 

3. Adaptive management and adaptive co-management have developed as approaches to 

apply resilience theory to natural resources management. In their 2012 article titled 

Adaptive comanagement: A systematic review and analysis, R. Plummer et al. explain 

the emergence of adaptive co-management (ACM) in the combination of the adaptive and 

collaborative narratives in resource management. Adaptive co-management, they hold, 

forges both horizontal and vertical linkages for shared learning by doing between various 

actors, over a medium to long time horizon. Their detailed analysis of more than 100 

published items on ACM unpacks the ACM construct, characterizes the literature, and 

examines relationships among aspects of ACM based on accumulated experiences to 

date.  

 

4. The article Adaptive governance of social-ecological systems by C. Folke et al. explores 

the social dimension that enables adaptive ecosystem-based management. In particular, 

they investigate the social sources of renewal and reorganization that enable adaptive 

governance of social-ecological systems during periods of rapid change. For such 

systems to re- and self-organize, they highlight the importance of social networks able to 

draw on various knowledge systems and experiences in order to develop a common 

understanding and policies. The authors note that enabling legislation and government 

policies can support self-organization while framing creativity for ACM efforts.  

Implications of a resilience perspective for law and governance  

5. The mainstream scientific literature on resilience, adaptive management and adaptive 

governance has been accused of, at times, sidelining the role of law.  With its emphasis 

on certainty and predictability, law has even been viewed as one of the factors 

undergirding the resilience of unsustainable social-ecological systems. Since at least 



1985, however, legal scholars have been actively engaged in applying the insights of 

resilience theory and its associated concepts to legal systems. Building on his earlier 

work, J. B. Ruhl, in General design principles for resilience and adaptive capacity in 

legal systems – with applications to climate change adaptation, summarizes the 

theoretical context and principles for designing legal systems that will prove to be 

resilient and adaptive. Ruhl distinguishes between the resilience of legal systems, the 

resilience of laws they produce, and the resilience of the underlying social-ecological 

systems they are designed to address. Taking as a point of orientation the design of 

adaptive climate change adaptation law, Ruhl emphasizes the need: to unshackle 

environmental and water law from comprehensive rational planning and other “front-

end” decision-making processes; to move away from command-style, fixed regulation by 

fiat in favour of “new governance” theories that advocate stakeholder participation, 

collaboration amongst interests, decentralized governance structures, integration of policy 

domains, flexibility, and an emphasis on non-coerciveness and adaptation; to make the 

case for local and regional governance in adaptation policy; and to facilitate the work of 

trans-governmental networks.  

 

6. In the law and resilience literature, the work of B. Cosens, stands out by virtue of her 

own scientific background and her work with members of the Stockholm Resilience 

Institute. In a 2010 article, entitled Transboundary river governance in the face of 

uncertainty: Resilience theory and the Columbia River Treaty, Cosens introduces and 

reviews some of the relevant work on the concept of resilience in governance, before 

examining how the concept can be applied to the issue of uncertainty in transboundary 

water governance. Specifically, she examines the 1964 Treaty between the United States 

and Canada that mandated joint operation of the river for purposes of hydropower 

production and flood control, and argues that this multi-jurisdictional attempt at river 

governance can be improved through the application of a resilience lens.  

 

7. C. Arnold and L. Gunderson’s article, titled Adaptive law and resilience, provides an 

up-to-date account of the features of environmental law in the United States that render it 

maladaptive and unsuited to managing abrupt and unpredictable change. These include 

systemic goals that are too narrowly focused; monocentric institutional structures that 

centralize authority; the use of single, uniform, and fragmented models to solve 

problems; inflexible methods that employ rules and legal abstractions and promote 

resistance to change; and rational, linear, legal-centrist processes that assume away 

uncertainty. Their advocacy for an alternative, resilience-promoting model of “adaptive 

law” is based on the following features: multiplicity of articulated goals; polycentric, 

multimodal and integrationist structure; adaptive methods based on standards, flexibility, 

discretion and regard for context; and iterative legal-pluralist processes with feedback 

loops, learning and accountability.  



 

8. A review by T. Humby, entitled Law and resilience: Mapping the literature, discusses 

the general features of the law and resilience literature, based on an analysis of 74 

published items. She finds that aspects of law and governance marked as deficient by 

legal commentators include: incorrect understandings of the dynamics of natural systems; 

substantive goals that legitimate resource optimization; monocentric, uniscalar, and 

unimodal governing authority; and linear, front-loaded legal processes. Law and 

governance can instead enhance resilience by opting for a systems view of the object of 

regulation; enhancing monitoring, reflexivity and information generation and diffusion; 

supporting multiscalar, polycentric and open governance; and accommodating the 

adaptability of the legal system itself. 

Theoretical and empirical discussions on law and adaptive management  

9.  There have been many accounts, in the legal scholarly literature, of the relationship 

between law and adaptive management. In one of the earliest case studies, K. N. Lee and 

J. Lawrence describe the application of adaptive management to the “unusual 

requirements” of the Columbia River Basin Fish and Wildlife Council of the Northwest 

Power Planning Council in their 1985 article Adaptive management: Learning from the 

Columbia River Basin fish and wildlife program. The article is notable for articulating 

many of the supporting arguments for the application of adaptive management, 

particularly the capacity of this approach to generate new knowledge. Adaptive 

management emphasizes the learning opportunities implicit in protecting and enhancing 

fish and wildlife, they argue, and by treating program measures as experiments one is 

able to proceed with rebuilding while learning to do so more effectively in the future.  

 

10. In his 2005 article, Regulation by adaptive management – is it possible? J.B. Ruhl 

argues that adaptive management requires institutionalisation of monitoring-adjustment 

frameworks that allow incremental policy and adjustment decisions at the “back end”. 

Because adaptive management is information driven, requiring that performance results 

be fed into the ongoing regulatory process, it requires affording regulatory agencies a 

certain degree of latitude. Such latitude may be impaired by legislatures failing to 

empower the regulatory agency, or by interest groups that challenge every decision at 

every turn, or by courts second-guessing their judgment. In this article, Ruhl explores 

these concerns with reference to the Habitat Conservation Plan program under the United 

States of America’s Endangered Species Act.  

 

11. In one of the best case studies of law and adaptive management, M. J. Angelo explores 

the stuttering success of applying adaptive management to the Lake Apopka restoration 

project in her article Stumbling towards success: A story of adaptive law and ecological 

resilience. Angelo’s fine-grained analysis highlights many of the features and difficulties 

associated with adaptive management. After some initial success in attracting a number 



of bird species back to the lake, scientists overseeing the program were shocked when 

only a few months later hundreds of birds were dying. The deaths were later ascribed to 

incorrect models for estimating pesticides in soils and the scientists involved were later 

able to develop improved methods for modeling this phenomenon based on what they 

had learned from the bird deaths. In the immediate aftermath of the tragedy, however, 

and although the federal agencies had been co-operating with the agency, the U.S. Justice 

Department initiated a criminal investigation into the matter. The carcasses of the birds 

were seized, preventing a proper scientific investigation into the cause of their deaths, 

and the scientists were no longer able to work together or share information. The criminal 

and civil issues arising from the bird kill were later resolved in a Memorandum of 

Understanding between the SJRWMD and the United States, but the case dramatically 

depicts the extent to which values associated with conventional legal processes can come 

into conflict with the requirements of adaptive management. 

Critiques of adaptive management  

12. With a few exceptions, legal scholars have tended to embrace resilience and adaptive 

management somewhat uncritically. However in an article, entitled Adaptive 

management as an information problem, H. Doremus argues that adaptive management 

should only be used when it promises to improve management outcomes sufficiently to 

justify the additional costs it imposes. She holds that an explicit formal analysis of the 

prospects for learning and the value of learning for management should precede any 

decision to apply adaptive management. Such analyses could also provide guidance on 

facilitating information production and improving information diffusion.  
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