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Introduction

Adaptive management is derived from resilience theory, and originally was de
veloped as a way to explore the resilience of ecosystems without exceeding the 
resilience of the system of interest (Chap. 2, Holling 1973). Ecosystems are char
acterized by complexity and in most cases there is basic uncertainty regarding their 
dynamics. Uncertainty in the response of linked social-ecological systems to man
agement interventions necessitates that an adaptive approach be utilized (Chap. 8, 
Bown et al. 2013). Adaptive management explicitly tests predictions against ob
servations, which allows for iterative recalibration of the management process at 
pre-determined decision points as learning occurs (Williams 2011). This learning 
process allows for management actions to progress as uncertainty is reduced over 
time (Williams 2011). Adaptive management is not a panacea, but can be a power
ful  tool  for environmental management when applied to appropriate problems in 
socialecological systems.

This book is intended to present the state of the art of adaptive management by 
providing a historical perspective (Chaps. 2 and 3), highlighting bridges and barri
ers to its implementation (Chaps. 4, 10 and 11), and illuminating the evolution of 
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adaptive management since its development over the past 4 decades (Chaps. 5, 6, 7, 
8, 9, 12 and 13). However, it is not prescriptive, and readers interested in “how to” 
should delve into the resources cited in chapter references. Here we discuss some of 
the recent themes recurring in the adaptive management literature, and discuss the 
different contexts of adaptive co-management, adaptive governance and resilience-
based governance.

Adaptive Management: The Present and the Future

Present

Adaptive management has tremendous traction in the academic literature, demon
strating the persistence of the methodology (Westgate et al. 2013). There are several 
factors that act as “bridges” for successful adaptive management. These factors in
clude: collaboration (Chap. 10, Reever Morghan et al. 2006, Stringer et al. 2006, 
Armitage et al. 2009, Johnson 2011, Moore et al. 2011, Williams 2011, Porzecanski 
et al. 2012, Susskind et al. 2012, Caves et al. 2013, Greig et al. 2013, LoSchiavo 
et al. 2013, Pratt Miles 2013, Westgate et al. 2013), funding (Chap. 4, Chap. 10, 
Armitage et al. 2009, Moore et al. 2011, Smith 2011, Caves et al. 2013, Greig et al. 
2013, LoSchiavo et al. 2013, Rist et al. 2013, Westgate et al. 2013), clear objec
tives (Chap. 3, Chap. 5, Chap. 10, Moore et al. 2011, Williams 2011, Porzecanski 
et al. 2012, Susskind et al. 2012, Caves et al. 2013, Greig et al. 2013, LoSchiavo 
et  al.  2013, Pratt Miles 2013), leadership (Chap. 3, Chap. 7, Chap. 10, Walters 
2007, Munaretto and Huitema 2012, Caves et al. 2013, Greig et al. 2013), pres
ence of intermediaries (Chap. 7, Stringer et al. 2006, Johnson 2011, Munaretto and 
Huitema 2012, Greig et al. 2013, Monroe et al. 2013, Pratt Miles 2013), appropriate 
scale of project (Chap. 10, Reever Morghan et al. 2006, Stringer et al. 2006), and 
a favorable institutional, policy and social environment (Chap. 10, Stringer et al. 
2006, Armitage et al. 2009, Moore et al. 2011, Smith 2011, Porzecanski et al. 2012, 
Susskind et al. 2012, Caves et al. 2013, Greig et al. 2013, LoSchiavo et al. 2013). 
Some potential “barriers” to adaptive management are the lack of funding for proj
ect implementation and monitoring, and shifts in management policies, personnel 
and leadership (Conclusion, Jacobson et al. 2006, Westgate et al. 2013). In many 
cases where adaptive management was unsuccessful, the conditions necessary for 
success did not exist, whether those factors (and the interaction of those factors) are 
institutional, organizational or social (Chap. 3, Porzecanski et al. 2012). In some 
cases, adaptive assessments and experimentation have led to innovative environ
mental management and organizational learning (Chap. 3). Adaptive management 
isn’t appropriate where there is little uncertainty and little controllability, thus ex
cluding a large range of potential applications. Rather, other methods (e.g., scenario 
planning, building resilience and maximum sustained yield) may be better fits for 
the environmental problem to be managed (see Allen et al. 2011) where controlla
bility is weak (i.e., management is largely not possible) or uncertainty is low.
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In the United States the current legal framework is focused upon finality of pro
cess (e.g., National Environmental Policy Act), and not designed to accommodate 
iterative mechanisms, which are essential for adaptive management (Chap. 4, Ben
son and Garmestani 2011). The current focus upon finality in American law results 
from it being crafted around outdated scientific understanding about the dynamics 
of social-ecological systems (Garmestani et al. 2013). In essence, American law 
was built upon the understanding at the time that the world was characterized by 
a “balance of nature”, which allowed natural resource managers to have a good 
sense about the manner in which the natural world will behave in the future (Garm
estani  et  al.  2013). Thus, adaptive management is difficult to implement within 
the scope of current law. In a recent study, a majority of practitioners reported that 
implementation of adaptive management was hampered by legal constraints (Ben
son and Stone 2013). For example, most laws in the United States do not explicitly 
require monitoring, an essential component of adaptive management, and the lack 
of a regulatory “home” for adaptive management means agencies aren’t typically 
bound by its requirements (Benson and Garmestani 2011). This means that adaptive 
management, as it is currently practiced in many of the most visible applications 
does not possess the legal grounding necessary for enforceability, which is essen
tial to ensuring that the methodology is implemented as it was intended (Chap. 4, 
Holling 1978, Benson and Garmestani 2011). In addition, several legal scholars 
have concluded that conducting adaptive management is incompatible with current 
administrative law, and thus not possible without reform (Ruhl 1998, Karkkainen 
2005, Garmestani et al. 2009).

Future

Adaptive management remains underutilized and poorly understood. A large part 
of this problem can be traced to its implementation through top-down authority or 
its highly visible but poorly functioning applications to large problems not well-
suited to adaptive management purposes. An example of the latter case is the ap
plication of adaptive management to large river systems where endangered species 
recovery is the goal. In such cases, replicated experimentation is impossible and 
controllability is low. Here, structured decision making, which is closely related to 
adaptive management, is more appropriate. Top-down control is a problem in many 
cases where there are mandates to apply adaptive management, for example in some 
federal agencies, but with little guidance on implementation in the field. Adaptive 
management’s promise is for a subset of mesoscale environmental problems. These 
mesoscales—larger and longer than typical graduate student-driven academic re
search but smaller and shorter than continental watersheds or most climate-driven 
change—remain poorly understood, but are amenable to replicated experimental 
manipulations that can yield tangible results in reasonable time frames. Examples 
include projects such as testing of green infrastructure impacts on water quality and 
quantity in urban settings, techniques for invasive species removal, and methods of 
ecological restoration.
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Certainly, there is room for improvement in the process of adaptive manage
ment. Integrating adaptive management with law will likely require some reforms 
(see Chap. 4). For example, Benson and Garmestani (2011) have suggested that an 
American law such as the National Environmental Protection Act (NEPA)  could 
be reconfigured to accommodate adaptive management. In particular, they advo
cate for a new process within NEPA that is iterative rather than linear, requiring 
monitoring, and reform that adds substance and structure to NEPA’s mandate. The 
impediment of “final agency action” that serves to foment a linear administrative 
law process presents a substantial obstacle to adaptive management and has been 
the subject of recent discourse (Karkkainen 2005, Garmestani et al. 2009, Benson 
and Garmestani 2011). Karkkainen (2005) has argued for an “adaptive management 
track” that would be implemented if an agency could demonstrate that such a varia
tion to current administrative law was warranted. Answering this call, Craig and 
Ruhl (2014) proposed and drafted model legislation that could create an “adaptive 
management track” for specific agency decisions, within the context of adminis
trative law. This proposed new law, the Model Adaptive Management Procedure 
Act (MAMPA) could be a leap forward in our pursuit of operationalizing adaptive 
management ( sensu Holling) for linked social-ecological systems. MAMPA bal
ances the foundations of administrative law, while accounting for social-ecological 
resilience, and offers great promise for sound environmental governance (see Craig 
and Ruhl 2014).
In addition to legal reform, there are other mechanisms for improving the adap

tive management process and environmental outcomes. For example, stakeholder 
evaluations (i.e., “what should be” vs. “what is”) of an adaptive management proj
ect could be used as one metric for measuring the progress of a project (Berkley 
2013). Assessing the context of adaptive management via metrics at each phase 
of the adaptive management process is another possible mechanism for improv
ing environmental outcomes (Chap. 6). In particular, by assessing each phase of 
the adaptive management cycle, system-wide learning will occur, even if there are 
issues with a phase or the entire process (Chap. 6). While adaptive management is 
supposed to create the conditions for iterative management in response to system 
feedback, explicitly linking adaptive management to thresholds that require man
agement intervention should be considered (Chap. 5, Garmestani and Allen 2014). 
Linking adaptive management to ecological and legal thresholds, with the capacity 
for recalibrating thresholds in light of new information, could be one aspect of the 
path forward for adaptive management.

Adaptive management is considered to be the best existing approach for deal
ing with the unpredictability of social-ecological systems (Westgate et al. 2013). 
While we (Allen et al. 2011) have stated that adaptive management is only ap
propriate under certain circumstances (e.g., when uncertainty and controllability 
are high), Rist et al. (2013) argue that there are no boundaries to the application 
of adaptive management (but see Chap. 10 and Chap. 11). Rather, when to apply 
adaptive management can be defined by the problem of interest, and the resources 
available to managers. In making this assertion, Rist et al. (2013) argue that adap
tive management should be seen simply as a methodology to reduce uncertainty in 
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environmental management, separate from the institutional, policy and social envi
ronment where management occurs. Their argument turns on the proposition that all 
environmental management is subject to institutional, policy and social constraints, 
and these factors are not endemic to adaptive management. Thus, according to Rist 
et al. (2013), adaptive management needs to be placed within an institutional and 
governance framework (e.g., adaptive governance) that facilitates its core purpose. 
In contrast, separating adaptive management from political and social processes is 
not possible for many adaptive management projects (Chap. 13, Gunderson and 
Light 2006, Cosens and Williams 2012) and furthermore, whether a project suc
ceeds or fails is dependent upon human and social capital, regardless of the quality 
of the science (Chap. 7, Cundill et al. 2011). As a result, adaptive management has 
been integrated with collaborative management (adaptive co-management), which 
ultimately sets the stage for adaptive governance (Chap. 9, Folke et al. 2005, Muna
retto and Huitema 2012). Adaptive governance attempts to take into account formal 
and informal institutions, and is at the intersection integrating adaptive co-manage
ment and governance (Garmestani et al. 2009, Huitema et al. 2009). While adap
tive governance has been touted as the manner by which to implement resilience 
thinking, it is lacking in significant legal grounding that would allow for it to be 
incorporated into rules and regulations (Ruhl 2012, Garmestani and Benson 2013). 
Building upon the lack of legal grounding for adaptive governance, Garmestani and 
Benson (2013) offered a framework for resilience-based governance that integrates 
resilience theory (i.e., panarchy, adaptive management, and adaptive governance) 
with reflexive law. Cumming (2013) asserts that this framework has great potential 
for resiliencebased governance, as it explicitly accounts for scale and governance 
mismatches, but would require major legal reform (Garmestani and Benson 2013).

Conclusion

Adaptive management remains at the forefront of environmental management near
ly 40 years after its original conception, largely because we have yet to develop 
other methodologies that offer the same promise (Allen et al. 2011). Despite the 
criticisms of adaptive management and the numerous failed attempts to implement 
it, adaptive management has yet to be replaced. The concept persists because it 
is seen as critical to managing for resilience, and therefore an essential aspect of 
socialecological resilience (Garmestani and Allen 2014). Moving forward, adap
tive management of social-ecological systems provides policymakers, managers 
and scientists a powerful tool for managing for resilience in the face of uncertainty. 
The methodology has been developing for nearly half a century, and continues to 
resonate for environmental management, even though there are numerous barriers 
to its implementation. Over time, we have come to learn that “barriers” to adaptive 
management  include:  lack of  collaboration (Plummer and Armitage 2007, Allen 
and Gunderson 2011, Allen et al. 2011, Johnson 2011, Keith et al. 2011, Williams 
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2011, Munaretto and Huitema 2012, Porzecanski et al. 2012, Susskind et al. 2012, 
Westgate et al. 2013), lack of funding (Plummer and Armitage 2007, Walters 2007, 
Allen and Gunderson 2011, Greig et al. 2013, LoSchiavo et al. 2013,Westgate et al. 
2013), lack of clear objectives (Allen and Gunderson 2011, Porzecanski et al. 2012, 
Susskind et al. 2012, Greig et al. 2013, Pratt Miles 2013, Rist et al. 2013), lack of 
leadership (Gunderson and Light 2006, Walters 2007, Allen and Gunderson 2011, 
Munaretto and Huitema 2012,Westgate et al. 2013), lack of intermediaries (Stringer 
et al. 2006, Munaretto and Huitema 2012, Bown et al. 2013, Greig et al. 2013), 
inappropriate  scale of projects (Chap. 10, Reever Morghan et al. 2006, Stringer 
et al. 2006), and lack of a  favorable  institutional, policy and social environment 
(Chap. 3, Plummer and Armitage 2007, Armitage et al. 2009, Allen and Gunderson 
2011, Keith et al. 2011, Porzecanski et al. 2012, Susskind et al. 2012, Bown et al. 
2013, LoSchiavo et al. 2013). Adaptive management can be successful under the 
right circumstances, and at the right scale. Large-scale, river basin projects (e.g., 
Everglades) have been extensively treated in the literature and unfortunately, many 
have met with limited success. This has led some commentators to claim that adap
tive management is a failed management strategy. However, the limitations of adap
tive management simply illuminate that adaptive management is not an appropriate 
strategy for largescale socialecological systems, with a host of complicating fac
tors ranging from the ecosystem to the institutional, organizational and policy en
vironment. Any of these factors individually, or in combination, likely dooms these 
large-scale adaptive management projects from their inception. Rather, adaptive 
management can be successful (e.g., waterfowl harvests, green infrastructure) at an 
appropriate scale and under appropriate conditions, especially in cases when there 
is a favorable institutional, organizational and policy environment.

Importantly, adaptive management is not a solution for every context, and should 
not be viewed as such. Rather, adaptive management should be viewed as flow
ing from socialecological resilience and a critical component of adaptive gover
nance, and therefore resilience-based governance (Garmestani and Benson 2013). 
Ultimately this means that adaptive management is a very useful tool for sound 
environmental management and governance (Chap. 12).
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