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ABSTRACT

ON THE EVOLUTION OF THE GREAT LAKES WATER QUALITY AGREEMENT:
FROM PATHOLOGICAL MANAGEMENT TO ADAPTIVE GOVERNANCE?
SKETCHES OF LEARNING FROM EXPERIENCE

Chris McLaughlin Academic Advisor
McMaster University, 2011 Dr. Gail Krantzberg

The increasing interest in adaptive models of governance and adaptive tools for management
stems from a recognition that the traditional paradigm in natural resource management is fail-
ing to adequately maintain the resilience of social-ecological systems. A principal reason for this
failure is that each problem is treated discretely by approaches that are characteristically nar-
row and reactive rather than comprehensive and forward-looking. This lack of sophistication
means that traditional governance models are unsuitable for dealing with the inherent uncer-
tainty characteristic of environmental problems, and for dealing with the conflicts that emanate
from the social construction of those problems. The challenge presented by these uncertainties
and conflicts illuminates deficiencies in how we conceptualize the dynamics of social-ecological
systems and how we formulate approaches to policy and problem solving to cope effectively
with those dynamics. What changes in governance could remedy these deficiencies with more
effective forms of collective action that sustain and enhance social-ecological resilience?

My purpose was to pursue those changes with an examination of the human dimension
of governance, with specific reference to the Great Lakes and potential features of an adaptive
paradigm for the Great Lakes Water Quality Agreement. The goals of this research were to con-
tribute knowledge and perspective on our understanding of and progress towards adaptive
Great Lakes governance, and secondly, to generate pragmatic and actionable policy options for
enhancing participatory processes, social learning, and leadership for adaptive Great Lakes gov-
ernance. To achieve these goals, | sought the following specific objectives: (1) identify aspects of
the Agreement that would compel a more rigorous and evaluative approach to policy develop-
ment and implementation in the Great Lakes; (2) acquire evidence to characterize deficits in the
implementation of Great Lakes policy; (3) acquire evidence to characterize pathologies in the
management of the Great Lakes; (4) (i) identify, detail, and combine the principles and processes
of adaptive management and decision analysis, (ii) relate these mechanisms to policy and
research in the Great Lakes context, especially where such mechanisms for managing in the face
of uncertainty could ameliorate implementation deficits and management pathologies; and (5)
(i) acquire evidence of the strengths and limitations in the development and implementation of
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Great Lakes Remedial Action Plans from people with direct experience with RAPs, (ii) identify
and characterize potential reforms that could improve the design of community-based, near-
shore restoration programs, and (iii) measure the desirability, feasibility, and likelihood for suc-
cess of those reforms.

Language in the Purpose of the Agreement, that the federal governments are to develop
programs and practices for g better understanding of the Great Lakes, | interpret as inviting—
even demanding—the ongoing and rigorous pursuit of new knowledge and improved processes
in Great Lakes governance to further place-based and regional restoration. Policy implementa-
tion deficits identified included a lack of understanding of cause and effect, inadequate commu-
nication and coordination, lack of time and resources for full implementation, and lack of
agreement on objectives. Pathologies of management included a lack of responsiveness, a lack
of institutional analysis and program evaluation, a resistance to new information and ideas, a
lack of appropriate personalities in key roles, and multiple and incompatible programming. Pol-
icy tools for improved human-environment and science-policy linkages were examined as poten-
tial governance mechanisms to counter deficits and pathologies. Design principals of adaptive
management and decision analysis were specified. These tools were placed within the policy
and research context of the Great Lakes regime and linked to improved forms of accountability.

A three-round online Policy Delphi study involved several dozen experts in the develop-
ment and implementation of RAPs across the Great Lakes basin within government, industry,
academia, and civil society. The research collected and aggregated (1) direct knowledge of the
strengths and limitations of RAPs, which lead to (2) further knowledge of what worked and what
did not work in the RAP program, which in turn facilitated (3) the emergence of seven govern-
ance options to improve institutional processes in RAP programming. Importantly, the results
establish that both the structure and attributes of governance were significant to RAP outcomes.
Rankings of these options indicated a general consensus that the options were relatively feasible
and likely to succeed as enhancements in the development and implementation of RAPs. The
results indicate a need to focus significantly on the predominant tendencies and characteristic
attitudes that underlie RAP processes. These findings will have broad significance for other
evolving place-based nearshore restoration strategies in the Great Lakes and anywhere else
such programs are initiated.

The thesis culminates with a conceptual framework for adaptive governance, problem
solving, decision making, and management. The framework encompasses three domains that
correspond to established levels of institutional analysis: constitutional choice (political and
societal processes), collective choice (policy and decision processes), and operational choice
(resource use and management processes). Flows of information between domains can be facili-

tated or restricted depending on the rules and conventions of the institutional design. Tradi-
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tional governance characteristically permits only a linear and downward flow of information
that negates the possibility for double-loop learning by disallowing required feedbacks. Adaptive
governance regimes intentionally encourage a return or upward (and outward) flow of informa-
tion and promotes learning. The three domains in the framework are nested to indicate that the
‘problem domain’ is the entire social system, that problems of environmental governance can-
not be restricted to subsets of issues, and that adaptive problem solving is multi-scalar. The
framework explicitly links processes across domains and is adaptive because it bridges bounda-
ries that traditionally separate society from policy decisions and isolate policy decisions from
management activity. The Discussion underscores that learning is a key function of adaptive
governance, and that it is operationalized through social capital, networks, leadership, and trust.
The thesis recommends that the federal governments issue a reference to the International
Joint Commission to establish an Adaptive Governance Task Force in order to provide a strong
and independent forum to engage with the conceptual framework presented in this thesis and
generally to discover adequate and appropriate strategies and opportunities for adaptive Great
Lakes governance.
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For Simon and Avery.

And for the Salmon River and its watershed—a small parcel of which,
in Lennox & Addington County, Ontario, farmed by my family first and still,
is my favourite place in the Great Lakes basin.
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The man who has the time, the discrimination, and the sagacity
to collect and comprehend the principal facts and the man who
must act upon them must draw near to one another and feel
they are engaged in a common enterprise.

—U.S. President Woodrow Wilson, 1910
to the American Political Science Association

Organizations, which deal with the collective efforts of men, are
devoted to the processing of information and the generation of
knowledge. Their ability to test the environment so as to correct
error and reinforce truth makes them effective. Inability to learn
is fatal. Yet learning is more difficult because so many men must
do it together.

— lJeffrey Pressman & Aaron Wildavsky, 1973
Implementation

So, what if... we assumed that learning is, in its essence, a fun-
damentally social phenomenon, reflecting our own deeply social
nature as human beings capable of knowing? What kind of un-
derstanding would such a perspective yield on how learning
takes place and on what is required to support it?

—Etienne Wenger, 1998
Communities of Practice
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INTRODUCTION

The people of both countries possess, in the splendid immensity
of the series of waterways through which so much of their com-
mon boundary passes, a heritage of inestimable value.

The reference [from the Canadian and U.S. governments to the
International Joint Commission in 1912 to examine the extent,
causes, and localities of polluted Great Lakes boundary waters]
has imposed upon the commission grave responsibilities. From
the language of the submission... it is evident that the object
which the two Governments had in view in making the refer-
ence was to see that their reciprocal obligations with respect to
the pollution of those waters should be fulfilled.

—International Joint Commission, 1918
Final Report in the Matter of the Reference by the United States and
the Dominion of Canada Relative to the Pollution of Boundary Waters

The measure of an idea should extend beyond its appeal. The idea that the governance and
management of natural resources should be adaptive, for example, has become increasingly ap-
pealing. This growing popularity for an adaptive model of governance and adaptive tools for
management stems from a recognition that the traditional paradigm in natural resource man-
agement is failing to adequately maintain the resilience of social-ecological systems (Gunderson
et al., 1995; Dietz et al., 2003). A principal reason for this failure is that those traditions continue
to treat each natural resource problem discretely, despite that almost all of the ways in which
human systems engage with environmental systems produce “coincident or parallel effects”
(Margalef, 1975; also Berkes et al., 2003; Folke et al., 2005). The result is governance and man-
agement that is characteristically narrow and reactive rather than comprehensive and forward-
looking (Carter, 2001). This lack of sophistication means that traditional approaches are unsuit-
able for dealing with the inherent uncertainty characteristic of environmental problems, and for
dealing with the conflicts that emanate from the social construction of those problems (Miller,
1999; Best, 2008). Therefore, the challenge of ‘solving’ complex or “wicked” (Rittel and Webber,
1973) problems such as transboundary pollution illuminates deficiencies in how we conceptual-
ize the dynamics of social-ecological systems, and how we formulate approaches to policy and
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problem solving to cope effectively with those dynamics. The measure of adaptive governance
will therefore be our capacity to remedy these deficiencies with more effective forms of collec-
tive action to sustain and enhance social-ecological resilience.

My purpose was to address these deficiencies with a framework for reconceptualizing
and reformulating governance to be effectively adaptive, with specific reference to the Great
Lakes and potential features of an adaptive paradigm for the evolving Great Lakes Water Quality
Agreement. This introduction briefly describes elements of adaptive governance and the Agree-
ment central to this purpose, highlights deficiencies in current Great Lakes governance, and out-
lines the goals and objectives that | set in order to investigate the characteristics and elements
of a substantial and adaptive renewal of the Agreement.

Governance

Water governance is broadly considered to be the institutional design and decision mak-
ing processes through which water is consumed and managed (WRI 2003; de Loé and Kreutz-
wiser, 2007). These processes represent the “complex art of steering multiple agencies, institu-
tions, and systems which are both operationally autonomous from one another and structurally
coupled through various forms of reciprocal interdependence” (Jessop, 2005). Such governance
is “good” when environmental problem solving and decision making is transparent, fully partici-
patory, linked with ethical concerns and accountability measures, and when decisions are inte-
grated with socioeconomic developments (WRI, 2003; also Rogers and Hall, 2003; WWAP,
2003). (It follows that governance is ‘not good’ when problem solving and decision making proc-
esses are exclusionary and concealed from public view, when actions are taken without obliga-
tion to consult or report, and when little or no consideration is given to coincidental and unfore-
seen circumstances that could result from the outcomes of policy with a narrow scope.)

Governance that is adaptive “involves the evolution of new governance institutions
capable of generating long-term, sustainable policy responses to wicked problems through coor-
dinated efforts involving previously independent systems of users, knowledge, authorities, and
organized interests” (Scholz and Stiftel, 2005). The idea of adaptive governance both requires
and encourages social sources of resilience such as trust and a capacity for collaboration, and
recognizes that delineations between social and ecological systems are useful but always arbi-
trary (Folke et al., 2005). Adaptive governance connects stakeholders in ways that builds
acceptance and legitimacy for learning processes designed to improve human understanding
and cope with uncertainty (Folke et al., 2005). So-called “new” governance mechanisms are
considered superior in that they (Lemos and Agrawal, 2006):

* integrate scientific, technological, and lay knowledge and quickly relay information,
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e provide sufficient redundancy and flexibility in functional performance,
e gain the involvement of multiple actors,

e recognize that the relationship between institutional regimes and nonstate actors is fun-
damental to address economic and environmental changes,

* identify modes of cooperation that go beyond legal arrangements,
o work across scales to develop cooperation and synergy to solve common problems, and

e promote social learning and compromise seeking.

These characteristics of new governance correspond with the growing relationship between the
“new” ecology and the social sciences based on situated analyses of ‘people in places’, a
growing understanding of environment as both the product of and the setting for human inter-
actions, and an appreciation that complexity and uncertainty in social-ecological systems dra-
matically limits our management and control in these environments (Scoones, 1999).

Great Lakes Water Quality Agreement

The long history of innovation in Great Lakes water governance includes the 1909
Boundary Waters Treaty (BWT) that established the International Joint Commission (lJC} (Val-
iante et al., 1997; Botts and Muldoon, 2005). The 1JC was granted quasi-judicial power to apply
governing principles for water use and arbitral power to resolve boundary water disputes. On
occasion the two federal governments have referred specific issues to the IJC to investigate and
provide them with non-binding recommendations. Since 1972, the GLWQA has been a standing
reference from the federal governments of Canada and the United States to the lJC.

The Agreement expanded the independent role of the IJC to oversee implementation
processes, and to assess the effectiveness of federal and other programs and report on progress
towards meeting the Agreement’s objectives (Botts and Muldoon, 2005). For much of its history,
the 1JC “has been justly celebrated as a highly effective mechanism for regulating, and if possible
resolving, the transborder problems which principally involve water resources...” (Spencer,
1981). However, the amendments to the Agreement in 1987 that created the Binational Execu-
tive Committee (BEC) also led to the withdrawal of the governments from the 1JC framework
over time. The creation of this “unsatisfactory” parallel processes under the BEC has also failed
to provide “meaningful information” through the governmental State of the Lakes Ecosystem
Conference (SOLEC) (Botts and Muldoon, 2005; also Barr et al., 2010).

Indeed, the failure of traditional governance is evident in the Great Lakes, as jurisdic-
tional, administrative, and disciplinary barriers fragment knowledge and constrain a comprehen-
sive understanding and treatment of social-ecological dynamics and impede the development of
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the intelligence system required to be adaptive (Francis and Regier, 1995; also Acheson, 2006).
Such failures ultimately relate to “people issues” rather than to a lack of science knowledge or
adequate technology (WWAP, 2003; also Miller, 1999). Manno and Krantzberg (2008) suggest
that the nature of this failure of governance in the Great Lakes is paradoxical: as recognition for
the growing complexities of problems in the Great Lakes began to form within the institutional
regime following a period of “incredible energy and government commitment,” the regime
became “mired in controversy and inaction” under the influence of the policy challenges that
emerged following revisions to the Agreement in 1987. This thesis intends to inform a recon-
ciliation of this paradox, that an appropriate response to renew Great Lakes governance could
embrace those policy challenges with initiatives that also revitalize that energy.

The decline in the effectiveness of Great Lakes governance has also been attributed, in
addition to the diminished evaluative capacity of the IJC, to a lack of clarity regarding application
of the ecosystem approach (Manno and Krantzberg, 2008). The ecosystem approach was a prin-
cipal innovation in the 1978 amendments to the Agreement, and the 1987 revisions created the
Remedial Action Plan program in targeting dozens of the most degraded local environments for
community-based restoration’. The RAP program has been the principal program to opera-
tionalize the ecosystem approach to management in the Great Lakes. Progress since 1987 has
been slow and disappointing, however (Botts and Muldoon, 2005). It is possible that the pro-
gram may be terminated in future. Or it may be subsumed into a new framework for addressing
chronic environmental degradation in nearshore areas despite very little systematic inspection
of the social, collaborative strengths and limitations of RAP development and implementation. It
is of “critical importance in the ecosystem approach... to identify and understand the critical
interactions that are taking place in the system of interest” (Bulkley et al., 1989). “Reconciling
the webs of functional interconnectedness among institutions with the functional webs of non-
human ecosystems is a challenge for the ecosystem approach and its dimensions are but dimly
perceived” (Francis, 1986).

! The term restoration is used in Article Il of the Agreement in describing, in part, what the federal governments are to
accomplish through the Agreement’s implementation. Clewell and Aronson (2006) state that “reasons ecosystems
should be restored are numerous, disparate, generally understated, and commonly underappreciated.” This is often
true in the Great Lakes with respect to the diversity of world views imposing on definitions of the problems and solu-
tions to environmental degradation. Restoration efforts in the Great Lakes also lack a clear definition of what restora-
tion beyond the outdated objectives in the Agreement’s Annexes would entail, how it might be measured, and what
states of nature would be considered sufficient. Other terms commonly used in the Great Lakes context, such as re-
habilitation, give the impression of minimal recovery. Others, such as revitalization, suggest a much more resilient
state is the desired outcome. | use the term restoration to adhere with the language of the Agreement, but in doing
so | am referring generally to the social-ecological resilience of the Great Lakes, particularly where the Purpose in Arti-
cle Il also requires that the restored state be maintained. | contend that ongoing, adaptive processes therefore, rather
than a reliance on endpoints alone, are needed to gauge and maintain restorated states of nature.
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The urgency for developing and using adaptive governance mechanisms that improve
social-ecological outcomes in Great Lakes restoration is underscored, however, by a “wide-
spread agreement that the Great Lakes presently are exhibiting symptoms of extreme stress
from a combination of sources that include toxic contaminants, invasive species... [and that the]
failure to understand the ecosystem-level disruptions caused by the combination of multiple
stresses have led to the false assumption that the Great Lakes ecosystem is healthy and resilient
(Bails et al., 2005). Nearly a century has passed since it was observed that Great Lakes
restoration imposes “grave responsibilities” on authoritative agencies such as the C, and “re-
ciprocal obligations” on the governments—and never has the seriousness of these charges been
as great as it is at present.

Sketches of Learning From Experience

The growing interest in adaptive forms of governance and management in natural
resources and other disciplines represents the kind of conceptual development that is common
when stimulating ideas move across intellectual boundaries (Crawford et al., 2010). Such move-
ment can combine ideas in powerful new ways to think about old problems. The idea.of learning
is a key element of adaptive governance (Folke et al., 2005; Lemos and Agrawal, 2006) and
adaptive management (Crawford et al., 2005). Learning is considered in various parts of the
thesis on two levels: in the sense of social learning (Lee, 1993) as the brbad cultural transmission
and accumulation of knowledge (Berkes, 1999), particularly with respect to inclusive community
participation in governance (e.g., the RAP program; Hartig, 1997); and secondly, in the sense
that management actions involve tools for problem-solving and decision-making to obtain new
knowledge with which to better understand the world (i.e., learn), and ‘adapt’ by making better
decisions about future management plans because that better understanding has reduced our
uncertainty about how the world works (e.g., Murray and Marmorek, 2004; Williams et al.,
2009). Both of these modes of learning share a necessary attention to the social processes and
characteristics required to legitimize and sustain them. By emphasizing the procedural and cul-
tural aspects of learning as equally important, | link together the three quotations on the page
preceding this Introduction: adaptive governance is a modern “common enterprise” and our
task is to discover and support ways to learn together across those boundaries that have tradi-
tionally fragmented science and policy, people and decisions.

The purpose of the federal governments, as stated in the Agreement, is “to restore and
maintain the chemical, physical, and biological integrity of the waters of the Great Lakes Basin
Ecosystem.” But to achieve this purpose, they are “to make a maximum effort to develop pro-
grams, practices and technology necessary for a better understanding of the Great Lakes Basin
Ecosystem” [my emphasis]. Central to that understanding will be insights about factors that
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have limited restoration of the Great Lakes. A better understanding requires that those factors
be characterized; more effective restoration efforts require that those factors mitigated. This
thesis investigated the human dimensions of the problems hindering more impactful Great
Lakes programming; it is structured around three basic elements of the systems engineering
approach consisting of problem definition, solution proposal, and solution evaluation. Chapter
One begins the process of defining the this problem by promoting that better understanding
through an investigation of the gaps between the goals and accomplishments of the Great Lakes
institutional regime, principally regarding management interventions taken under the Great
Lakes Water Quality Agreement. Specifically, | used published criteria with which to structure
evidence of policy implementation deficits and management pathologies in the Great Lakes in
Chapters Two and Three, respectfully, to characterize and illustrate these two human
dimensions of the failure of Great Lakes governance. These deficits will continue to frustrate the
restoration of Great Lakes resilience unless significant advances are made to design governance
processes that accommodate the complexity of linked social and ecological systems.
Institutional regimes that are narrow and reactive, however, fail to make appropriate adjust-
ments to new knowledge and opportunities due to inflexibility and inattentiveness—traits that
are pathological.

The long history of abuse and neglect in the Great Lakes is also one of searching for the
modes of problem solving and human organization required to sufficiently redress that degrada-
tion. Our institutions must continue to evolve and keep pace with our understanding. In Chapter
Four | documented innovations in decision making that are proposed to facilitate adaptive
problem solving in Great Lakes governance. Finally, | conducted a structured and iterative
collection and reconsideration of direct expert knowledge of the strengths and limitations of
RAPs among a diversity of RAP practitioners in Chapter Five based on characteristics of adaptive
governance. That knowledge was related to both the procedural structure and characteristic
attributes of RAP governance, and used to design and test seven policy options for consideration
in the reform of Great Lakes governarice.

A sketch is a delineation of something, giving its outline or prominent features (OED,
2010). | refer to the chapters in this thesis as sketches because they delineate both deficiencies
in the traditional natural resource management paradigm and prominent features of adaptive
governance and policy mechanisms that might be incorporated into future Great Lakes govern-
ance models to mitigate those deficiencies. Taken together, these sketches provide a broad
foundation for appreciating the human dimensions of the lack of progress in restoring the Great
Lakes, and contribute to a conceptual framework for reconsidering the scope, development, im-
plementation, and evaluation of the Agreement—a framework for reimagining the institutional
approach to Great Lakes restoration.
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Research Goals

The primary goal of this research was to contribute knowledge and perspective to our under-
standing of the Great Lakes “organizational ecosystem” (Francis, 1987) by identifying and exam-
ining factors that have facilitated or limited restoration programs under the Great Lakes Water
Quality Agreement. Secondarily, the research was intended to develop pragmatic policy options
and recommendations from the evidence acquired regarding participatory processes and insti-
tutional learning for adaptive Great Lakes governance, especially with respect to the ongoing
renewal of the Agreement. To achieve those primary and secondary goals, | sought the following

specific objectives:

1. Identify aspects of the Agreement that would compel a more rigorous and evaluative
approach to policy development and implementation in the Great Lakes. [Chapter One]

2. Acquire evidence from primary and secondary literature to describe and characterize
deficits in the implementation of Great Lakes policy. [Chapter Two]

3. Acquire evidence from primary and secondary literature to describe and characterize
pathologies in the management of the Great Lakes. [Chapter Three]

4. Identify and describe principles and processes of adaptive management and decision
analysis; and relate these policy mechanisms for managing in the face of uncertainty to
both a description of decision making and to the potential for new approaches to
governance that could reduce implementation deficits and management pathologies in
the Great Lakes. [Chapter Four]

5. Acquire evidence of the strengths and limitations in the development and implementa-
tion of Remedial Action Plans under the Agreement using a survey of people with direct
experience in those activities; identify and characterize potential program reforms to
improve the design of placed-based, nearshore restoration commitments in the
Agreement; and measure the desirability, feasibility, and likelihood for success of those
reforms. [Chapter Five]

Contribution to Scholarship

Some of the chapters in this thesis have been published or are being peer reviewed for publica-
tion with Gail Krantzberg listed as my co-author. The purpose of this section is to briefly preface
those chapters with a clarification of my contribution to those manuscripts (and in doing so,
explain their inclusion in the main body of the thesis).

| identified the phrase “better understanding” in the purpose of the Agreement as being
an invitation to foster more effective science-policy links in Great Lakes programs and more
thorough and evaluative policy mechanisms (as discussed in Chapter One). | also originated the
idea to appraise policy and management under the Agreement, discovered the published
criteria of implementation deficits and management pathologies that were used in the analyses
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of Chapters Two and Three, and collected the evidence for these phenomena from primary and
secondary sources. | examined several potential cases for their suitability to fulfil the general
objective of Chapter Five (i.e., to identify and characterize potential program reforms to
improve the design of restoration commitments in the Agreement) before determining that an
examination of RAPs would be ideal for my purpose. Gail Krantzberg critiqued my ideas, lines of
argument, and the evidence | gathered for each of these chapters. She provided suggestions of
literature and other resources | could consult, including the use of the Delphi technique.
Although in peer-reviewing all of my writing she ensured that her expertise was brought to bear
on the final product, | was, in every sense, the principal originator, designer, and author of all
materials in this thesis.

Finally, the thesis chapters were written so as to each stand on their own. As such, there
will be some written material and literature cited that is repeated once or more. The purpose of
the Agreement is an example. Material has been repeated only when necessary to meet the
objective of any given chapter. Each chapter has a unique listing of literature cited, and the for-
matting of the references has been standardized for this thesis (from the style required by the
journal to which the chapter was submitted). Some chapter sections that were not named or
numbered in manuscripts as they were submitted for publication have in some cases here been
named or numbered for the purpose of their cohesive inclusion in the thesis.
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CHAPTER ONE

TOWARDS A ‘BETTER UNDERSTANDING’ OF THE GREAT LAKES BASIN ECOSYSTEM?

That the purpose of the Great Lakes Water Quality Agreement (the Agreement) is to “restore
and maintain the physical, chemical, and biological integrity of the waters of the Great Lakes
Basin Ecosystem” will certainly be familiar to anyone acquainted with the document. It is
perhaps the most oft quoted text from the Agreement througho'ut the body of literature that
has built up concerning it. In contrast to the ubiquitous mention of the purpose, however, is the
neglect of the means by which the Agreement instructs that the purpose is, in large measure, to
be met: through a “better understanding” of the Great Lakes Basin Ecosysterﬁ (the Basin). We
focus here on the implications of our collective failure to emphasize this instructional phrase
and suggest a critical role for a “better understanding” to be considered during the present re-
view of the Agreement.

The phrase “better understanding” —and the spirit that it embodies—has not received
adequate attention in efforts to restore and maintain the waters of the Basin. This is no trivial
matter. While Great Lakes researchers have made unquestionable gains advancing our under-
standing of ecological form and function in the Basin, the importance of a social science for
Great Lakes sustainability must be equally up to the task. The issue is that while research has
improved our knowledge of individual aspects of the Basin, we continue to lack flexible
institutional structures that would enable us to synthesize and learn from that research. These
structures will be required so as to form coherent policy based on a systemic, “better”
understanding of sustainable systems.

Botts and Muldoon (2005) have suggested that the Agreement allows for flexibility, for
example, in requiring a periodic review (Article X(4)) that permits adjustments to the policy and
programs under changing conditions, or where scientific research solves known or reveals new
problems. While technically this is true, there is little evidence outside of, for example, Annexes
2 and 15, to suggest that in the spirit of a “better understanding” this, in fact, is the reality. The
Agreement was revised in 1987 and called on the parties to meet twice yearly to coordinate
their respective work plans and to evaluate programs. Consequently, the role of the Interna-
tional Joint Commission (lJC) was diminished. Since the establishment of the Binational Execu-
tive Committee (BEC) in 1991, there has been no evaluation by the governments of the

% MclLaughlin C, Krantzberg G. 2006. Toward a ‘better understanding’ of the Great Lakes Basin Ecosystem. Journal of
Great Lakes Research, 32: 197-199.
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effectiveness of BEC or the 1IJC and its institutions. On the question of whether this revision has
been helpful or harmful there has been little if any formal inspection. Will the upcoming review
of the Agreement look back at 1987 to examine the consequences of these changes for Great
Lakes governance under the Agreement?

Discord over the most effective scope for the Agreement or its correct amount of inclu-
sivity of issues has also occurred on these pages. Postulating simple cause and effect relation-
ships will not make the actual existing problems and emerging stressors in the Basin any less
complex and uncertain. While we concur with Kelso and Minns (2000) that the argument of
Bowerman et al. (1999)—that chemical injury must remain the principal focus of the Agree-
ment—is too restrictive in scope, we believe that the increasingly complex nature of the issues
now demands an even further evolution of our ecosystemic response and means of institutional
learning.

One of us has argued previously on these pages that the interface between science and
policy is fundamental to achieving sustainability in the Basin (Krantzberg 2004). It was suggested
that scientists and policymakers commonly disengage because they lack sufficient appreciation
for the other’s domain (i.e., “the scientific community tends to consider the ‘resource’ as the
starting point and the policy maker considers the ‘social consequences’ of resource use as a
starting point”). The promise of the syhergistic engagement of these two realms—theory and
practice, research and policy—has motivated the 1JC's Science Advisory Board {SAB) to call for
greater integration between science and policy. A better understanding will only come from a
governance model that fosters learning.

The SAB’s 1999-2001 contribution to the 1JC’s Priorities Report (1JC 2001) recommended
that the LIC “comprehensively identify and review emerging issues”. A principal objective of the
SAB’s emerging issues workshop in 2003 was to identify “specific initiatives that represent the
most promising future opportunities for sustaining progress under the Great Lakes Water
Quality Agreement” (1JC 2003). The workshop went on to conclude that the current governance
structure is fundamentally unable to stop new and re-emerging stressors. The SAB has recently
suggested that the Agreement should be examined for opportunities to provide “greater
integration” between science and policy. It contends that there has been a tendency for science
and policy to be “overcompartmentalized, with policy frequently lagging behind current scien-
tific understanding.” Further, the SAB identified the need for “greater institutional capacity” and
to “reduce scientific uncertainty”. We allow that the Bowerman et al. view could prove instruc-
tional, but this again underscores our point: that we must alter our governance structure to
ensure that improved science does, in fact, lead to a “better understanding”, because we are
unable to form ecosystemic conclusions and responses given the institutional machinery cur-
rently in existence.

Chris McLaughlin, PhD Thesis, McMaster University, Page 13



The traditional modus operandi in resource management has been to fine tune existing
programs and policies. We assert that fundamental changes in institutional sensibilities are re-
quired for sustainability, where sustainability is viewed not necessarily as an identifiable end
point but as a process of continual re-examination and redefinition of best practices. Institutions
essentially impose structure and constraints on our activities, and our current institutional ar-
rangements reflect the erroneous prevailing view that resources can be managed effectively and
sustainably as discrete entities in isolation from the ecological, economic, and social systems in
which they are embedded. This view is not only erroneous, it is disquieting because vibrant eco-
systems underlie all economic and social gains. Improving and sustaining natural resource
systems will require a reinvention of institutions that facilitate learning from a capacious per-
spective.

The Agreement was (and continues to be) hailed as a beacon of international coopera-
tion in addressing shared environmental degradation at the time it was signed. At its signing in
1972, Canadian Prime Minister Pierre Trudeau said that the Agreement “promises to restore to
a wholesome condition an immense area which, through greed and indifference, has been
permitted to deteriorate disgracefully.” We argue that this is remarkable for two reasons. First,
the “ecosystem approach” was not yet conceived at the time (and would not be incorporated
into the Agreement until 1978), and yet his reference to “a wholesome condition” was certainly
a harbinger of a much more holistic and enlightened view of ecological problems and their
solutions than was then available. Secondly, his reference to “greed and indifference” suggests a
tone or attitude toward the utilitarian view of nature that has been, and continues to be, too
slowly incorporated into our decision making models. We must build upon these two themes, to
both further our understanding of the ecological systems upon which we are dependent, and
address our attitudes regarding the human place in those systems so as to use that better
understanding maximally to achieve a sustainable society.

The opportunity to shift programs and policies to achieve “a better understanding” as
directed by the Agreement is an under-recognized opportunity. As we all engage in the review
of the Agreement, we must seize this opportunity to renovate our management practices, to
achieve gains in our knowledge, and commit to continually re-inspecting and adjusting our man-
agement paradigms.
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CHAPTER TWO

AN APPRAISAL OF POLICY IMPLEMENTATION DEFICITS IN THE GREAT LAKES®

A wise policy-maker... expects that his policies will achieve only
part of what he hopes and at the same time will produce unan-
ticipated consequences he would have preferred to avoid.

-—C.E. Lindblom, 1959
The Science of ‘Muddling Through’

Abstract

Understanding of the complexities of both public policy implementation and Great Lakes
restoration has grown in sophistication since the 1970s. The Great Lakes Water Quality Agree-
ment is the principal policy for reversing environmental decline in the region. implementation of
this and related policies, particularly by the federal governments, suffers from acute and chronic
deficits that we summarily document. These policy implementation deficits will continue to frus-
trate efforts to revitalize the Great Lakes unless significant advances are made to design govern-
ance processes within the Great Lakes regime that accommodate the complexity of linked social
and ecological systems. The 2010-2011 governmental process to renegotiate the Great Lakes
Water Quality Agreement is a potent opportunity to begin to overcome institutional barriers to
reducing policy deficits. We argue that the renegotiation must begin a reinvestment in remaking
or reimagining Great Lakes institutions in a way that restores capacity, flexibility, and moral
authority. Our purpose is to help provide a foundation for that discussion.

Keywords

Great Lakes Water Quality Agreement; policy implementation deficit; governance; institutions;

reform; renewal

Introduction

Understanding and explaining the phenomenon of public policy implementation has been a for-
mal theme of policy studies since the 1970s. Similarly, understanding and reversing the decline

* Mclaughlin C, Krantzberg G. 2011. An appraisal of policy implementation deficits in the Great Lakes.
Journal of Great Lakes Research, 37(2): doi:10.1016/j.jglr.2011.03.014.
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of the Great Lakes has been a formal policy of the governments of Canada and the United
States—manifest principally in the Great Lakes Water Quality Agreement—since the 1970s. That
understanding has since grown in sophistication as research has helped us begin to appreciate
the complexity of systems and to abandon simplistic models of causality and behaviour—both
with respect to implementation research (e.g., Hill and Hupe, 2002; Winter, 2003) and Great
Lakes restoration (e.g., Francis and Regier, 1995; Bails et al., 2005).

Much of this change has resulted from an evolution in how we perceive the behaviour
of both human systems and environmental systems (Holling and Meffe, 1996; Scoones, 1999;
Norberg and Cumming, 2008). This evolution has shown the complex and adaptive properties of
systems to be common in arrangements of both people (e.g., Lansing, 2003; Ostrom, 2005) and
nature (e.g., Levin, 1999; Gunderson 2000). Those changes in perception, however, appear not
to have affected deeply the implementation of natural resources policy (Regier et al., 1999;
Ladle and Gillson, 2009}, and subsequently, governance regimes with insufficient sophistication
are failing to sustain resources (Lemos and Agrawal, 2006).

Natural resource management has been based traditionally on an implicit assumption
that the systems being managed are relatively simple or mechanistic and can be easily bounded
(Holling and Meffe, 1996). Where this assumption eschews consideration of the inherent
uncertainty and unpredictability of complex systems, a lack of appreciation for feedbacks and
secondary effects from our extractive activities and management interventions has resulted
(Walker and Salt, 2006). Holling et al. (1998) called the resulting unforeseen and unintended
consequences (i.e., “surprises”) the gaps between the results we expect and the realities we
perceive. Similarly, where early policy studies had been “obsessed” with how policy was devel-
oped, outcomes were assumed to materialize as envisioned and the “practical details” of actual
implementation were therefore largely ignored (Gunn, 1978).

Pressman and Wildavsky (1973) were the first to critically assess the causal linkages
associated with policy goals and practical outcomes and call this specifically a study of imple-
mentation. Examining a federally-mandated U.S. program of economic development and job
creation in California, they were interested in understanding the extent to which successful
implementation depended upon relationships between various implementing organizations and
departments. They described the success of a policy as being dependent upon a number of links
in an “implementation chain”, arguing that the degree of cooperation between agencies re-
quired to make those links was necessarily very close to one hundred percent. Where this per-
centage is consistently less than one hundred, they suggested, the accumulation of small deficits
can create a large shortfall in successful outcomes.

Unfortunately, the conclusions in Pressman and Wildavsky's (1973) book Implementa-
tion were not encouraging. The program they investigated failed utterly despite its noble inten-
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tions, and they consequently subtitled their book: How Great Expectations in Washington are
Dashed in Oakland; or Why It’s Amazing that Federal Programs Work At All, This Being a Saga of
the Economic Development Administration as told by Two Sympathetic Observers who Seek to
Build Morals on a Foundation of Ruined Hope. Their idea of an implementation deficit began to
diminish the widespread assumption that the path from goal setting to achievement was rou-
tinely simple, predictable, and automatic. Hill (2005) explains that Implementation reflected
public frustration with the failure, or limited success, of the 1960s war on poverty in the United
States and the recognized gap between federal program aspirations and local social realities.

In their comprehensive history of federal aspirations and local realities under the
Agreement, Botts and Muldoon (2005) document how implementation of the Agreement has
produced such deficits, and disappointment and disengagement as a result. By the late 1990s,
they observe, incomplete results were contributing to a growing dissatisfaction with progress
under the Agreement, and significantly, that the ways in which its goals were being pursued
were beginning to be questioned (also Sproule-Jones, 2002).

The creation of conditions for ordered, collective action—such as the collaborative
restoration of regional water quality and ecological health—is a matter ultimately of governance
(Stoker, 1998), and governance has been implicated in the continuing persistence of significant
deficits in the Agreement’s implementation (e.g., Botts and Muldoon, 2005; Krantzberg et al.,
2007, 2008; Jackson and Sloan, 2008). The 2010-2011 governmental renegotiation of the Agree-
ment, the first since 1987, is a watershed opportunity to enhance significantly our capacity to
address ecological and institutional threats to further progress in Great Lakes restoration
(Krantzberg, 2009). Our purpose is to draw attention to aspects of the Agreement’s implementa-
tion deficit that we believe will continue to impede achievement of its purpose in significant
ways. We present empirical evidence of the shortcomings of the Agreement’s implementation
that illuminate the nature and breadth of the problems of governance that must be addressed
with a binational commitment to contemporary governance renewal processes (such as the
2010-2011 Agreement renegotiation). We argue that Great Lakes governance at present is
grossly inadequate to understand and respond to diffuse and nonlinear changes occurring pres-
ently in the Great Lakes (e.g., Bails et al., 2005), and that to reduce deficits in implementation of
the Agreement significantly will require a dramatic shift in the “mindscape” of the Great Lakes
regime (Regier et al., 1999).

Background

Our analysis of limiting factors in governance related to achieving the goals of the Agreement
considers the types of indicators or measureable outcomes associated with the goals for Great
Lakes restoration. The general water quality objectives of the initial 1972 Agreement, for exam-
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ple, called for the Great Lakes to become “free from substances... in concentrations that are
toxic or harmful to human, animal or aquatic life” (United States and Canada, 1972). The 1978
Agreement directed that the “discharge of any or all persistent toxic substances be virtually
eliminated” (United States and Canada, 1978). Intended results of the Agreement’s implementa-
tion are identified in Articles Ii, 11, IV, and VI, as well as throughout the Annexes, and are consid-
erably specified in Annexes 1 and 3. As a general assessment, however, the 1JC (2006b) reports
that the Agreement’s “objectives often go unmet within specified timelines,” and even then,
“the Agreement does not go beyond committing the Parties to make best efforts to achieve
them.” Further, targets in the Agreement’s Articles and Annexes are increasingly outdated and
irrelevant, or relevant but unmet (1JC, 2006a; SAB, 2008). And with the exception of the phos-
phorus loading targets in Annex 3, there has been an increasing shift away from those goals in
the focus of the Parties that further undermines the Agreement’s relevancy (Botts and Muldoon,
2005). The reasons for these shortcomings are not scientific in nature, but rather speak to an
overarching notion of a growing, cumulative deficit where cooperation is ‘less than perfect’ and
goals are only rarely if ever fully attained. One way of analyzing implementation deficits is to
think about what “perfect” implementation would require (Hood, 1976). Gunn (1978) asked
“why is implementation so difficult?” and structured an answer in the form of ten preconditions
for “perfect” implementation (also Hogwood and Gunn, 1984). Below we repeat Gunn’s (1978)
ten preconditions as subsection headings and provide select evidence of Agreement-related
deficits for each.

Discussion

The following ten subsection headings are preconditions for “perfect” public policy implementa-
tion (Gunn, 1978; also Hogwood and Gunn, 1984). The text associated with each subsection
heading provides evidence to describe various deficits in implementing the Great Lakes Water
Quality Agreement and how the examples given represent “imperfect” implementation. These
results are meant to be illuminating and not comprehensive.

Circumstances external to the implementing agency do not impose crippling constraints.

By their uncertain nature, the complex systems being managed pose significant external
threats to the sustained human use of those systems due to their potential to ‘impose crippling
constraints’ on management options (e.g., Holling, 1996). Sources of overwhelming uncertainty
such as climate change create “wicked problems” (Rittel and Webber, 1973)—i.e., problems that
are without definitive and final formulation, where each is unique and has no stopping rule
(meaning that in a sense you can never know the problem entirely). For this reason, inherent
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uncertainties create chronic deficits in policy implementation that are permanent features of
management in complex systems (after Hogwood and Peters, 1985, whose use of “chronic dis-
order” extends the medical analogy of pathology, the study of the nature of disease and its
structural and functional effects on the body, to “understand the disorders which governments
encounter in making and implementing public policy”). Such chronic deficits can be reduced but
not eliminated (after Holling, 1996}—and even then, reductions require techniques to reduce
uncertainty through its proper treatment by rigorous decision-making processes (Lindley, 2006).

Scientific uncertainty is a dominant, chronic feature of Great Lakes management (Regier
et al., 1999) inherent in contemporary issues such as climate change (Kling et al., 2003), atmos-
pheric deposition of toxics (Blumberg et al., 2000), interactions of invasive species now present
with native ecologies and the introduction of new invasive species (SAB, 2006), and the increas-
ing settlement and movement of people and resultant land uses and alterations (1JC, 2004).
These various stresses on the ecological function of the Great Lakes threaten to undermine the
internal self-regulating mechanisms that drive ecosystem services (Bails et al., 2005; Rapport et
al., 1985). The primary focus of the program for restoration of the Great Lakes as embodied
principally by the Agreement should be on protecting those mechanisms from significant dete-
rioration. We agree with Mackey (2010), that reaching this goal will require the Great Lakes re-
gime to “adopt a different paradigm” that focuses on learning about ecosystem needs and
thresholds and that seeks to reduce uncertainty as a constraint on the efficacy of management
interventions.

Policy implementation deficits can also be acute where the ingrained behaviours of or-
ganizations and conflicting political agendas create political uncertainty that undermines the
continuation and efficacy of management interventions. These deficits are not necessarily
chronic, however, as they can be reduced to the extent that people do have agency in their de-
cisions and actions to ensure sustained funding or promote collaborative approaches, for exam-
ple. In the Great Lakes, constraints that create acute deficits can be social factors such as com-
peting problem definitions and political priorities that potentially inhibit policy processes and
the achievement of policy outcomes. For example, fundamental disagreements between AOC
stakeholders about the scope of Remedial Action Plans (RAPs), and the partial or complete
withdrawal of federal or subnational funding for RAPs in both countries during the 1990s con-
tributed to a lack of implementation and a loss of public enthusiasm (Botts and Muldoon, 2005;
1JC, 2003b; Krantzberg, 2002, 2003; OPAC, 2006). Where these factors dominate, there is little
that those carrying out policy can do to overcome them (Gunn, 1978).

Chronic deficits in policy implementation may be more difficult to mitigate because with
time they become an accepted fact of life and less likely to attract appropriate attention,
whereas acute deficits often represent “crises” that tend to attract disproportionate political or

Chris McLaughlin, PhD Thesis, McMaster University, Page 20



public attention (Hogwood and Peters, 1985). Such crises are inevitable consequences of man-
aging in complex systems where a different (i.e., more favourable} system response to man-
agement interventions was expected (Holling 1996). We appear to have difficulty appreciating
where surprising outcomes in managed systems result from unsustainable management actions
that manifest as real or perceived crises (Gunderson et al., 2006; Holling, 1986; Holling and
Meffe, 1996). Hogwood and Peters (1985) suggest that there is a human tendency (or perhaps
congenital difficulty) in dealing with complexity to try explaining every observed phenomenon
with a single cause and thereby discount the significance of underlying deficits and disorders in
policy implementation. To the extent that this describes a tendency of Great Lakes governance,
it is in spite of a lengthy commentary on appropriate institutional responses to complexity (e.g.,
Francis et al., 1979; Regier and Baskerville, 1986; Francis and Regier, 1995; Regier et al., 1999;
Vallentyne, 1999; Bails et al.,, 2005; MacDonagh-Dumler et al., 2009; Krantzberg et al., 2008;
Krantzberg, 2009).

Adequate time and sufficient resources are made available to the programme.

Policies that are otherwise feasible in that they (to some degree) overcome crippling con-
straints may still fall well short of intentions. Gunn (1978) suggests that financial restrictions, for
example, commonly starve policy programs of adequate resources. Botts and Muldoon (2005)
document how the governments have demonstrated a “diminished commitment to and overt
complacency” to the Agreement, and how funding for research and science in both countries
has continued to decrease (also Krantzberg, 2003; WQB, 1998). The Canadian federal govern-
ment’s 1995 so-called program review budget, for example, reduced expenditures on federal
departments including environment, agriculture, natural resources, and fisheries and oceans by
a combined 31.2% over three subsequent years (Department of Finance, 2008). A new provincial
government in Ontario that same year made cuts of 68% to operating funds for the provincial
ministries of environment and natural resources from a high only six years earlier (Krajnc, 2000).
These events “conspired against” the Canada-Ontario Agreement Respecting the Great Lakes
Basin Ecosystem on intergovernmental Great Lakes cooperation reaching its potential because
key federal and provincial agencies “simply walked away from their obligations” (Winfield and
Jenish, 1999). At present, the Canadian federal government’s Great Lakes Action Plan remains at
$8-million (CDN) per year “to protect the Great Lakes by cleaning up areas identified as being
the most degraded” (Environment Canada, 2010).

Gunn (1978) also suggests that too much can be expected too soon, especially when
changes in attitudes or behaviours are required. This is common where funds are available only
within an unrealistically short time, shorter than the program can effectively absorb them. Be-
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yond more immediate issues of decreased funding, there is a general disconnection between
scientific and political assumptions and timelines in the Great Lakes that routinely creates mis-
placed expectations about the certainty of science-based information and the rate of return on
funds for scientific study (Regier et al., 1999; Krantzberg, 2004). What will become of the Great
Lakes Restoration Initiative—the Obama Administration’s ongoing 2010 budget initiative of
$475-million (USD) to clean up toxic sediment, restore nearshore habitat, and fight invasive spe-
cies by targeting “shovel ready” projects (Koslow, 2009)? The GLRI’s first-year financial commit-
ment, however welcome, pales in comparison to the estimated $20 billion (USD) required to
rehabilitate all AOCs in the Great Lakes (Flesher, 2009). Months before the 2010 U.S. midterm
elections, the Obama Administration acknowledged that measurable results from those initial
seeded projects would need to be swift in order to help ensure that GLRI funding would con-
tinue into the second of a proposed ten years (Davis, 2010). Uncertainty for that funding is in-
creased given the resuits of those midterm elections (e.g., Boodhoo, 2010). The history of RAP
implementation (as documented recently by Botts and Muldoon, 2005) does not suggest that
the Administration’s requirement of “accountability” and sense of “urgency” (Davis, 2009) are
qualities that can be commanded of a complex process over the course of several months.

Not only are there no constraints in terms of overall resources but also that, at each stage in the
implementation process, the required combination of resources is actually available.

Gunn (1978) suggests that “acute bottlenecks” can develop in complex programs when
an essential sequence of funding is not made available. For example, Remedial Action Plans
(RAPs) were a unique addition of the Agreement’s 1987 Protocol meant to remediate dozens of
the most contaminated geographic locations in the Great Lakes, particularly in urban harbours
and connecting channels, through the collaborative efforts of government, industry, and local
stakeholders. Securing the resources required of a multi-stage process was a a key chalienge in
implementing RAPs and restoring beneficial uses, however, and “slow progress was a major dis-
appointment almost from the beginning” where a “lack of committed resources at all levels of
government was a continuing problem” (Botts and Muldoon, 2005; also OAG, 2001; GAO, 2003;
1JC, 2003a).

The policy to be implemented is based upon a valid theory of cause and effect.

The 1972 Agreement was principally devised to address a nutrient pollution problem that
had received wide and sustained media and public attention (Botts and Muldoon, 2005).
Scientific studies established causal links between policy recommendations for significant
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wastewater treatment expenditures and subsequent improvements in water chemistry that
created early and significant progress in meeting those initial water quality targets (Bails et al.,
2005; Botts and Muldoon, 2005). These events fit a rather predictable cause and effect pattern,
however, where problem solution closely follows problem identification and where we have
traditionally assumed such predictable behaviour from complex systems (Holling and Meffe,
1996). Management based on this assumption, however, creates a perverse and increasing like-
lihood of unexpected events and eventual failure to provide ecosystem services to dependent
human and other communities (Holling and Meffe, 1996).

In the Great Lakes, that predictability is increasingly uncertain. Numerous symptoms of
stress have been identified beyond troubling nutrient loadings—such as the frequent detection
of chemicals of emerging concern, declines in populations of numerous organisms, and toxic
contamination of fish and humans—but specifying their diffuse causes is proving difficult (Bails
et al., 2005). We have discovered, for example, that a resurgence of Cladophora, traditionally
controlled by phosphorus limitation, no longer appears as straightforward as first believed. This
resurgence is occurring in some coastal zones while offshore phosphorus concentrations remain
low, the implications of which for research and management are undefined (Hecky et al., 2004).
Beaches around the Great Lakes are often closed to the public despite that we have significantly
addressed the presumed cause—combined sewer overflows (CSO)-—~of ongoing shoreline water
contamination. Where the contamination remains after expensive remedial action has been
taken to capture CSOs, causes remain elusive because multiple sources of local, persistent con-
tamination appear to confound routine beach and other monitoring and prevent us from iden-
tifying regional pollution from other sources (McLellan et al., 2003; also e.g., Edge and Hill 2007;
Charlton, 1997). Further, the stressors that scientists in the public health community are worried
about are not necessarily what is being measured (Sandra McLellan, University of Wisconsin,
pers. comm.; Manno and Krantzberg, 2008).

The relationship between cause and effect is direct and there are few, if any, intervening links.

It is not only emerging problems that are troubling Great Lakes restoration: Lake Erie is
again exhibiting some “disturbing trends” with respect to nutrient enrichment, for example,
where earlier the problem was thought to have been solved (Environment Canada, 2001). This is
one of many circumstances where it now appears that the relationship between cause and
effect in issues of Great Lakes decline and restoration has become less direct—i.e., mechanisms
are less clearly understood or hardly at all—and where the types and intensity of stressors have
increased so that the symptoms now “appear stepwise like a chain reaction or self-organize in a
complex, ecologically degraded manner” (Bails et al., 2005; also 1JC, 2004; Koonce et al., 2010).
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Pressman and Wildavsky (1973) suggested that the rules of probability equate a greater
number of links in the policy implementation chain with a greater risk that some actions will
prove poorly conceived or badly executed. This risk has proven problematic for the ability of the
Great Lakes regime to adequately reflect and incorporate a management approach to the afore-
mentioned likelihood of unexpected events and eventual system failure. In the presence of
inherent uncertainty and confounding factors (and therefore, conversely, in the absence of
unequivocal cause and effect relationships), we face deficit conditions that cannot be resolved
entirely. These conditions therefore require an “appropriate paradigm” within which we can
adequately assess and manage in the presence of that uncertainty (Mackey, 2010). it is troubling
therefore that the governments’ own Binational Executive Committee (BEC), for example, is
“essentially dysfunctional” in that “it is not strategic and does not use SOLEC [the governments’
own State of the Lake Ecosystem Conference] reporting to inform programs and policies in
meeting the purpose of the Agreement” (Krantzberg et al., 2007; also Krantzberg et al., 2008;
Barr et al., 2010). This is in part because SOLEC is not structured to evaluate the degree to which
the Parties are meeting the Purpose of the Agreement. BEC has also not addressed these defi-
ciencies in SOLEC in a way that SOLEC could be a useful instrument for understanding the rela-
tionship between a management intervention and its outcome (i.e., cause and effect). Further
evidence of this inability to clearly map the relationship between cause and effect—even if this
relationship was straightforward and easily recognized—is the continuing absence of an ade-
quate monitoring system. This follows the GAO (2003) determination that the monitoring sys-
tem required under the Agreement to measure restoration progress “has not progressed to the
paint that overall restoration progress can be measured or determined” and that recent assess-
ments of overall progress “do not provide an adequate basis for making an overall assessment.”
Furthermore, climatic changes (Magnuson et al., 1997) and new biological invasions (Dermott
2001) in the Great Lakes present new uncertainties for sustaining resources currently under
management, as aging infrastructure built following the initial 1972 Agreement is increasingly
unable to handle new emerging sources of stress such as viruses and pharmaceuticals entering
the waters of the Great Lakes in wastewater at a landscape scale (1JC, 2002).

There is a single implementing agency which need not depend upon other agencies for success
or, if other agencies must be involved, that the dependency relationships are minimal in number
and importance.

Pressman and Wildavsky (1973) described a complex scenario involving one federal, one
state, and one municipal government, and a single implementing agency—and yet there were
70 clearances (i.e., individual acts of consent) and 30 decision points (i.e., required acts of agree-
ment) in their Oakland case study of a single, relatively small program. Governance of the Great
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Lakes is bewilderingly and problematically unruly in contrast. Along with the two federal Parties
with primary responsibility for fulfilling the Agreement’s mandate, the number of governmental
agencies and others with some degree of responsibility for Great Lakes programming is “over-
whelmingly large” (Francis and Regier, 1995; also Jones and Taylor, 1999). At the very least, two
Canadian provinces and dozens of legislative ridings, eight U.S. states and dozens of congres-
sional districts, hundreds of municipal and other lower-tier governments, dozens more First Na-
tions and Tribes, a diversity of non-governmental organizations and innumerable individual citi-
zens are involved. Far from meeting this precondition, in fact, the overall structure and func-
tioning of the Great Lakes regime cannot be fully comprehended (Francis, 1986).

There is complete understanding of, and agreement upon, the objectives to be achieved, and
that these conditions persist throughout the implementation process.

In moving towards agreed upon objectives it is possible to specify, in complete detail and perfect
sequence, the tasks to be performed by each participant.

Gunn (1978) suggests that objectives should be clearly defined, specific and preferably
quantified, comprehensively agreed to and understood, mutually compatible and supportive,
and provide a blueprint against which policy implementation can be monitored. But Botts and
Muldoon (2005) describe an historic conflict between Agreement objectives and domestic
agency objectives, and a continuing disagreement over responsibility for the mandates neces-
sary to achieve both. This scenario is not the foundation upon which to base collective decisions
and activities. The withdrawal of the Parties from some elements of the Agreement’s program
has also meant that the relationships between the goals of organizations and processes within
the regime “are not always as clear as in the past” (Botts and Muldoon, 2005). Our own unpub-
lished data from a survey of stakeholders with first-hand experience in RAP development and
implementation, for example, suggest that the process suffered from “scope creep”—the con-
tinual layering on of new issues and elements to the plan (MclLaughlin and Krantzberg, unpub
ms). Although those same data record a somewhat positive view of the comprehensiveness of
RAP development, the lack of agreed objectives was seen as a limitation to successful imple-
mentation of those plans. Further, the ‘blueprint’ as it exists in the Great Lakes has been poorly
coordinated and monitoring of policy implementation wholly inadequate (OAG, 2001; GAOQ,
2003; Mclaughlin and Krantzberg, 2006) despite longstanding calls for a strategic approach to
understanding and managing the organizational complexity of the Great Lakes (e.g., Francis,
1987).

Objectives of organizations or programs are also often difficult to identify or are couched
in vague and evasive terms, according to Gunn (1978), and even ‘official’ objectives may be in-
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compatible with each other and with ‘unofficial’ goals that can be proliferated by self-interests.
The nature of this conflict is highlighted by the experience with defining and implementing the
‘ecosystem approach’ introduced by the 1978 Agreement (e.g., Lee et al. , 1982; Vallentyne,
1999). Conflict over the ecosystem approach and what ‘ecosystem-based management’ entails
for actual programs remains problematic (Slocombe, 2010}, and in the Great Lakes is hampered
by a general leadership malaise over the life of the Agreement that can be characterized in part
by a governmental “reluctance” to accept responsibility for fulfilling Agreement obligations
(GAO, 2003; also OAG 2001). The “struggle” to provide meaningful indicators through the SOLEC
process is an example of this disinclination (Botts and Muldoon, 2005), an observation under-
scored recently by an expert panel report that concluded that SOLEC lacks clarity and consis-
tency, has failed to develop meaningful causal analyses and to identify key data and knowledge
gaps, and that numerous indicators lacking endpoints makes their interpretation impossible
(Barr et al., 2010). The end result, the panel states, is that the data are not suitable to inform on
ecological status or management decisions.

There is perfect communication among, and coordination of, the various elements or agencies
involved in the programme.

Lack of adequate communication and coordination by the lead agencies of the govern-
ments has been a chronic problem of the Great Lakes governance regime (Botts and Muldoon,
2005; GAO, 2003; OAG, 2001). Failure to adequately meet this precondition underscores the
importance of a “cumulative lesson learned” over the life of the Agreement, that Great Lakes
protection “can only be accomplished by better coordination” but that “results have been
mixed, and more effective coordination mechanisms are needed” (Findlay and Telford, 2006). A
report for the Council of Great Lakes Governors also suggested that “the Great Lakes could be
better served through coordinating efforts among federal, state, local, and binational policies
that serve” multiple and often competing uses (Policy Solutions Ltd., 2004). Communication ef-
forts by the lead agencies of the governments have also been harshly criticized—in particular
that the SOLEC process represents a “failure of communication” that does not provide “mean-
ingful information in a form that can be used... in a way that leads to appreciation for progress
or reasons for deterioration” (Botts and Muldoon, 2005).

Those in authority can demand and obtain perfect obedience.

Finally, Gunn (1978) suggested that the precondition for perfect implementation per-
haps least attainable occurs where “those ‘in authority’ are also those ‘in power’ and that they
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are able to secure total and immediate compliance from others (both internal and external to
the agency) whose consent and co-operation is required for the success of the programme.”
One administrative example of this lack of ‘obedience’ is in the fact that Canada and the United
States possess fundamentally different political and legislative processes. The nature of
compliance is therefore different in each country. For example, under the constitutional frame-
work in Canada, the federal government cannot dictate Ontario’s regulatory, investigative,
enforcement, monitoring, and other Great Lakes programmatic policies. This is unlike in the U.S.
where, for example, the Environmental Protection Agency can direct actions and priorities at the
state level. (The states cannot be ‘perfectly obedient’, however, if they are not provided with
resources adequate to the tasks being directed to them.) Secondly, a regulatory authority can
demand a particular performance standard from a sector (such as an industry), but the outcome
can still result in failure to comply. A third example is ecosystemic rather than administrative:
that those in authority can dictate an intervention in the environment in order to obtain a cer-
tain outcome (e.g., in the delivery of ecological goods and services), but the environment does
not respond as we had presumed it would.

The Agreement has provided a “code of conduct” that allows for “different, often
overlapping, interests and opinions as to how those goals and objectives ought to be met” in
each jurisdiction (Botts and Muldoon, 2005). Indeed, Gunn (1978) suggested that most of us
would not want to live in a system that did not make such allowances, and why perfect imple-
mentation could not be pursued at all costs, including social and political costs. The contrast
between the ‘demands’ of inflexible management and the ‘allowances’ of the Agreement also
underscores the fact that the attainment of ‘perfect implementation’ is an authoritative illusion.
It is also a distraction, because in dealing with wicked problems it makes no sense to seek “opti-
mal solutions” (Rittel and Webber, 1973).

Conclusions

The complex challenges posed by deficits in implementation of the Great Lakes Water Quality
Agreement illuminate deficiencies in how we conceptualize the dynamics of social-ecological
systems, and how we formulate approaches to policy and problem-solving to cope effectively
with those dynamics.

Our collective response to threats to ecological function and the revitalization of ecosys-
tem resilience in the Great Lakes requires an institutional arrangement capable of better recon-
ciling the complex of competing political authorities, pressures, priorities, and points of view.
But in remodelling governance, consider that such deficits are to be expected, in that they are so
often due to social-ecological behaviours that cannot be fully predicted (e.g., Gunderson and
Holling, 2002; Norberg and Cumming, 2008). A “wise” policy-maker therefore expects that poli-

Chris McLaughlin, PhD Thesis, McMaster University, Page 27



cies will only partially achieve intended outcomes and, at the same time, implementation of
those policies will produce unanticipated consequences that would be avoided preferably
(Lindblom, 1959). In fact, Gunn (1978) stated that the ten preconditions are not realistically at-
tainable and therefore “perfect” implementation is an “unreal” concept. instead, Gunn (1978)
suggested that the ten preconditions were advanced to help us think more systematically about
the reasons for implementation failures and about approaches to improving the implementation
process—and, that we should concern ourselves with exploring the idea of perfect implementa-
tion, but not necessarily consider it an achievable ideal. As the renegotiation proceeds through
2011, however, it is uncertain if the process and outcomes will adequately reflect such a system-
atic exploration. Regardless, these types of analyses and reforms are necessary for substantive
improvements in governance and policy implementation, and they must be considered integral
to the Great Lakes policy regime whether incorporated into a renewed Agreement or not.

Governance is the human component of the ecosystem approach, and in the Great
Lakes it is significantly disintegrated. The root of this seemingly intractable problem—that vari-
ous responsible authorities fail to adequately coordinate their Great Lakes commitments—is
that “their parts are not committed to the whole,” and that the “ecosystem approach to policy
will not be pursued unless it receives a priority commensurate with its importance for a sustain-
able future” (Caldwell, 1994). We have presented key evidence to illustrate where implementa-
tion of the Agreement has fallen short of achieving its purpose and the objectives of its articles
and annexes—but more importantly, that the coordination and priority for fundamental and
lasting results is absent. This is due, at least in part, to the incongruity between traditional ap-
proaches that continue to dominate natural resource management agencies and the reality of
complex adaptive systems in which the interactions of humans and their environment are nei-
ther entirely within our control nor entirely predictable. A full embrace of these realities in the
programs and protocols of a renewed Agreement and throughout the Great Lakes regime is
required if we are to see significant improvement in the state of the Great Lakes and their long-
term sustainable outlook.
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CHAPTER THREE

AN APPRAISAL OF MANAGEMENT PATHOLOGIES IN THE GREAT LAKES"

Many conservation treatments are superficial. ... In general, the
trend of the evidence indicates that in land, just as in the hu-
man body, the symptoms may lie in one organ and the cause in
another. The practices that we now call conservation are, to a
large extent, local alleviations of biotic pain. They are necessary,
but they must not be confused with cures.

— Aldo Leopold, 1941
Wilderness as a Land Laboratory

Abstract

Recent research has produced broad application of the health concept to regional ecosystems,
including the Great Lakes. The attention is warranted, as new and recurring stresses on the
health of the Great Lakes undermine our understanding and hinder our ability to manage for
critical ecological functions. There is widespread agreement that the Great Lakes are presently
exhibiting symptoms of extreme stress and potentially irreversible and catastrophic damage.
Traditional ‘command and control’ management has resulted simultaneously in environmental
benefits to people and a loss of resilience in the ecosystem. Surprising system responses prompt
further control; the continued decline in resilience has been called the pathology of natural
resource management. The pathology is also suggested to affect human systems of organization
such as management authorities. We use published criteria of institutional pathologies to illus-
trate their occurrence in the Great Lakes, resulting in evidence of non-existent program
evaluation, program incompatibility, lack of coordination among programs, authorities that es-
tablish and then abandon public participatory initiatives, and inappropriate choice of policy
mechanisms or inadequate level of support for an appropriate mechanism (either of which
creates disincentives for stakeholders). Learning is an element of resilience, as managed systems
are inherently dynamic and our understanding is therefore always incomplete. Policy mecha-
nisms that mimic learning techniques to improve understanding are therefore central to avoid-
ing pathologies in management. But learning (individually or institutionally) can be threatening
and very difficult, and its proper conduct necessarily involves a continuous process of feedback,

N Mclaughlin C, Krantzberg G. In review. An appraisal of management pathologies in the Great Lakes. Sci-
ence of the Total Environment.
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interpretation, and reformulation. Double-loop learning processes that institutionalize learning
in policy are recommended, as these will be required to overcome pathologies in management
and maintain resilience of the Great Lakes system.

Keywords

Great Lakes Water Quality Agreement, pathology of natural resource management, institutional
culture, governance reform

Introduction

Recent research has produced broad application of the health concept to regional ecosystems
(e.g., Clapcott et al., 2010; Foley et al., 2010; Paetzold et al., 2010), including the Great Lakes
(e.g., Dobiesz et al., 2010; Marentette et al., 2010). The attention is certainly warranted, as new
and recurring stresses on the health of the Great Lakes—including overfishing, nutrient loading,
toxic chemicals and sediment, invasive non-native plant and animal species, and wholesale
hydrologic alterations—undermine our understanding and hinder our ability to manage for
critical ecological functions (Bails et al., 2005; 1JC, 2006a; also Regier and Baskerville, 1986;
Francis and Regier, 1995; Regier et al., 1999). Such stresses are the cumulative result of
traditional ‘command and control’ management of the Great Lakes (Francis and Regier, 1995),
the employment of which results simultaneously in environmental benefits to people and a loss
of resilience in the ecological (and social) system (Holling, 1986, 1995; Holling and Meffe, 1996).

Resilience is a measure of the capacity for a complex system (such as a lake) to maintain
a desirable state when perturbed by extractive uses, for example (Holling, 1973), and more
broadly is the degree to which a social-ecological system is capable of self-organization,
learning, and adaptation (e.g., Berkes et al., 2003). Resilience is also an element of ecosystem
health (Rapport et al., 1998). (Of course, seriously degraded systems may also show resilience in
maintaining an undesirable condition.) It is therefore critical that natural resource consumption
and management strive to avoid such undesirable shifts in productive ecosystems past
thresholds beyond which ecological health is critically diminished (Scheffer et al., 2001). The
dependencies of human populations on social-ecological relationships demand this, and the
widespread agreement that “the Great Lakes are presently exhibiting symptoms of extreme
stress” with the potential to cause “irreversible and catastrophic damage” should therefore be
of tremendous concern (Bails et al., 2005).

Our focus is on the institutional characteristics necessary to more effectively remedy
existing damage to the health of the Great Lakes, and more generally develop governance
mechanisms to cope with ongoing, variable, and unpredictable stresses. Institutions are
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significant determinants of the trajectories of linked systems of humans and nature (Berkes et
al., 1998; Berkes, 2002; Berkes et al., 2003; Young 2008), meaning that how governance is
conceived and conducted plays a significant role in the health outcomes of social and ecological
systems being manipulated. We contend that the recent history of water quality in the Great
Lakes reflects this assertion—that institutions have figured both as causes of social-ecological
problems and as mechanisms for addressing them. Institutional regimes with mandates for
restoration should first do no harm, but the complex challenges of restoration are amplified,
and can become overwhelming, when shortsighted and narrow-minded organizations fail to
adjust to new knowledge and opportunities due to inflexibility and inattentiveness (Holling,
1995; Holling and Meffe, 1996)—circumstances that persist in the Great Lakes (Steedman and
Regier, 1987; Bell, 1994; Francis and Regier, 1995; Regier et al., 1999; MacDonagh-Dumler,
2009).

Traditional management has sought “to control nature in order to harvest its products,
reduce its threats, and establish highly predictable outcomes for the short-term benefit of
humanity” (Holling and Meffe 1996). Such an approach assumes that problems are clear, dis-
creet, and relatively simple and predictable, with expectations of controlling the processes that
lead to problems, or ameliorating problems after they occur, with solutions that are “direct,
appropriate, feasible, and effective over most relevant spatial and temporal scales” (Holling and
Meffe, 1996). The initial 1972 Great Lakes Water Quality Agreement is a typical example of a
technocratic approach with a relatively straightforward regulatory emphasis on point sources of
visible pollution (Heathcote, 2009)—and arguably, appropriately so. The phosphorus abatement
program initiated by the 1972 Agreement led directly to water quality improvement, although
to a lesser extent than was expected (1JC, 1976). In fact, command and control methods can and
do contribute to stable and healthy societies, and within some limits this desire to control is an
undeniable collective benefit. Severe ecological, social, and economic consequences can result,
however, when those same methods of control are applied to complex systems when the same
predictable outcomes are expected but rarely obtained. It is the response to such surprises—the
further application of control, where control is incomplete at best and perhaps fleeting—that
produces the pathology of natural resource management (Holling, 1995; Holling and Meffe
(1996). McLaughlin (2008) explains that

the eventual misfortune begins innocently enough: a single element of a system
is identified as valuable, almost always in economic terms, and management
efforts are directed towards its steady and maximal exploitation. For a time,
perhaps a very long time, the system delivers the goods to humans with
regularity. That such consistency fosters a sense of relaxed certainty in people is
therefore of little wonder. But nature has a bothersome habit of producing
random and unanticipated events that we often find suboptimal. The pathology
results when we counter those events with an intensified application of the
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same techniques of command and control where our winnowing of natural
variability has already diminished the system’s capacity to persist. It’s like
throwing good money after bad.

Pathology is the branch of medicine that investigates the nature of disease—its
structural and functional effects on the body that produce deviations from a healthy condition.
It is essential for the treatment of disease through identification and determination of disorders
and their processes that can be remedied (Hogwood and Peters, 1985). Treatment can be
confounding, however, because people hold multiple and sometimes conflicting ideas about the
nature of disease and desires for optimal health. People similarly differ in how they perceive
threats to ecosystem productivity from human activity, and in their expectations and concern
for the stress-responses of ecosystems. In turn, these various notions inform techniques of
resource exploitation (Holling and Meffe, 1996), how we determine goals for ecological
restoration (Regier et al., 1999), and whether we are more or less inclined to appreciate that our
seemingly successful management of target resources over short periods tends to disassociate
social subsystems from their ultimate dependence on environmental life supports (Folke, 2003,
2006; also Miller, 1999). Indeed, Holling and Meffe (1996) suggested that the traditional
approaches of the ‘less inclined’ not only contribute to a loss of resilience (i.e., health) in
ecological systems such as the Great Lakes, but also promote pathological traits in human
systems with respect to resource management organizational behaviour and the potentially
flawed policy regimes within which they are embedded.

We present empirical Great Lakes evidence of barriers to ecological revitalization
associated with behavioural characteristics inherent to policy regimes generally, and to
regulatory organizations in particular. We argue that the present approach to Great Lakes
governance is grossly inadequate to understand and respond to diffuse, confounded and
nonlinear changes occurring presently in the Great Lakes. The 2010 governmental renegotiation
of the Agreement, the first since 1987, is a watershed opportunity to significantly enhance our
capacity for addressing ecological and institutional threats to further progress in Great Lakes
restoration (Krantzberg, 2009). Such an opportunity is vital for institutional health in the Great
Lakes, as the region’s governance regime has been in decline since the late 1980s, and
prolonged indifference to the Agreement threatens its relevance (Botts and Muldoon, 2005). As
the renegotiation proceeds into 2011, however, it is uncertain if the process and outcomes will
adequately address the diminishment of institutional legitimacy. Our purpose is to illustrate how
systemic management pathologies in the Great Lakes have undermined coordination and
accountability, attenuated the integration of science and policy, and stymied public enthusiasm.
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Background

Hogwood and Peters (1985) extended the medical concept of pathology to “understand the
disorders which governments encounter in making and implementing public policy.” The
pathology of natural resource management implies a deviation in ecosystem health due to
causes that are fundamentally institutional and social (Holling and Meffe, 1996; also Hogwood
and Peters, 1985). Characteristics of offending regimes, particularly among government
authorities, include dominating cultures of control and a strong resistance to new ideas and
innovation—characteristics that lead to myopic rigidity and a subsequent decline in program
efficacy. Holling and Meffe (1996) concluded that pathological authority that comprise the
evolution of policy regimes to more adaptive behaviours must be recognized and modified. To
this end, Briggs (2003) identified several symptoms exhibited by institutions suffering from the
pathology of natural resource management. In order to further a diagnosis of institutional
pathologies in the Great Lakes, below we repeat the symptoms identified by Briggs (2003) as
subsection headings and provide select evidence of Agreement-related pathological behaviours
for each.

Discussion

Institutions dominated by cultures of control will have low resilience to new challenges and,
according to Briggs (2003), exhibit several identifiable characteristics of pathological
management. The following six subsection headings describe six such symptoms, and the text
associated with each subséction heading provides evidence to illustrate where management to
restore the Great Lakes has suffered from such pathologies. These results are meant to be
illuminating and not comprehensive.

They delay dealing with problems, then try quick fixes usually with a big stick.

Contested navigation rights in North America have been the subject of treaties and
agreements for more than 200 years. Attempts to apportion water for hydropower led to the
Boundary Waters Treaty, but it was typhoid and cholera outbreaks around the Great Lakes a
century ago also motivated the inclusion of pollution and human health into the Treaty (Botts
and Muldoon, 2005). Krantzberg (2008) notes that it was the conviction of the negotiators to
design the IJC as a permanent, binational institution for dispute resolution rather than rely on
bilateral diplomacy. Under the Treaty, the 1JC was given quasi-judicial power to apply governing
principles for water use and the arbitral power to resolve disputes. Additionally, the lIC is
periodically requested by the federal governments to investigate specific boundary water issues
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using its own board of experts in what are called ‘references’ (Botts and Muldoon, 2005; Findlay
and Telford, 2006).

The first reference to the 1JC to investigate pollution and the deterioration of water
quality in the Great Lakes was made in 1912. “Pollution is a serious menace to public health,”
the lJC’s report concluded, describing “a situation along the frontier [i.e., along the boundary
through the shared waters of the Great Lakes] which is generally chaotic, everywhere perilous,
and in some cases disgraceful” (1JC, 1918). Later that same year there followed a proposal for a
pollution agreement with enhanced 1JC powers that was not acted upon (Botts and Muldoon
2005). Another reference to the 1IC focused on pollution in connecting channels was completed
in the late 1940s, but again, there was no follow up to address growing problems with a
comprehensive effort.

Responding to another reference in 1964 regarding deteriorating conditions in Lakes
Ontario and Erie, the 1JC (1970} in its report to the governments identified excessive phosphorus
loadings as the main reason for accelerated eutrophication of the Lakes and the deterioration of
water quality and other related consequences. Finally, the recommendations of an IJC reference
report on Great Lakes pollution were addressed substantively with governmental negotiations
for the initial Agreement during the period 1970-72 and dealing with water quality in the Great
Lakes—60 years after the first studies were made of Great Lakes pollution and about a century
following the first outbreaks of water-borne diseases from polluted water in the Great Lakes
were reported (Francis and Regier 1995). Although the decades of delay were easily measured,
the technocratic management of resources and its adherent “mindscape” dominant during that
period were emblematic of a ‘big stick’ of approach that will be of diminishing utility as the
Great Lakes regime continues to evoive and embrace approaches to managing open self-
organizing systems with emergent features (Regier et al., 1999).

They announce and instigate new natural resource management programs repeatedly, without
evaluating the effectiveness of current or previous programs.

By frequently changing programs and announcing new ones, institutions give the false
impression that they are adaptive, forward looking, and solving problems (Briggs, 2003). This
becomes pathological where little to no effort is made to thoroughly assess the efficacy of past
and on-going programs and their coordination at the time of launching new endeavours. This
turnover technique can work for a period of time, but ultimately the knowledge base and
adaptive capacity of organizations and related communities become depleted, even exhausted.
Botts and Muldoon (2005) summarize this pattern of pathologic behaviours in the evolution of
Great Lakes governance described above:
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Changes in the institutional arrangements and their functions have been made
by both the governments that are the Parties and their agencies and by the IJC.
The governments politicized the appointment of IJC commissioners and
undermined the Commission’s continuity in leadership and independence. The
lead agencies substantially withdrew from the binational process envisioned in
the Agreement, and undermined the public involvement that is so important for
stimulating the political will of the governments. The IIC itself has reduced
public participation by diminishing its efforts to disseminate public information
and with changes in the format of the biennial meetings. The 1JC has also
allowed changes in the function of the advisory boards and diminished its own
staff capabilities. The result has been loss of stature and respect for the 1JC,
which contributed to the reduced vigour of the Agreement processes and the
reduced involvement of the Great Lakes community in the 1990s.

As we have said previously, “there has been no evaluation by the governments of the
effectiveness of BEC [the Binational Executive Committee] or the 1JC.and its institutions” and the
consequences of structural changes to Great Lakes governance has received “little if any formal
inspection” (Mclaughlin and Krantzberg, 2006). It is therefore concerning that similar charac-
teristics of the possible inclusion in the Agreement of what the 1JC (2009a) calls the “nearshore
framework” also fits this description, particularly with respect to the history of Remedial Action
Plans (RAPs). The nearshore framework is suggested by the UC (2009a) as necessary to “better
address the science, resource management and policy issues of the Great Lakes nearshore,”
given that the nearshore is the “vital link” between the watershed and the offshore waters (that
have been the historic focus of the Agreement). The Areas of Concern (AOCs), for which RAPs
were developed to remediate, are all located in tributaries, tributary mouths, connecting chan-
nels, or embayments, and hence these “existing institutional arrangements could be used or
modified to better address problems in the nearshore areas” (IJC 2009a). Of note, the IIC
(2009a) states that an adaptive management strategy is “the cornerstone to better addressing
the nearshore....” And yet, the Parties are moving to a nearshore framework without a rigorous
evaluation of what procedural elements of governance did and did not work under the RAP
program. In the absence of evidence to the contrary, it is not cynical to suggest that the
nearshore framework is a new name for the same program devoid of learning and understand-
ing of federal enabling mechanisms beyond what limited and anecdotal evidence exists.

Adaptive management is a rigorous approach to learning, even across large-scale
regional systems, through the deliberate treatment of policies as hypotheses and the subse-
quent design of management activities as experiments (Holling and Walters, 1990). Managers
specifically observe how the system responds to managerial manipulations and use what is
learned about such behaviour to decrease the uncertainty involved in future decisions regarding
how to best understand and realize desired policy outcomes (e.g., Walters, 1986). However,

Chris McLaughlin, PhD Thesis, McMaster University, Page 41



adaptive management is a widely misconceived and frequently misapplied approach to resource
management (Gregory et al. 2006; Murray and Marmorek, 2004). Despite the intuitive appeal of
‘learning by doing’, scientists often fail to appreciate the broader array of management priorities
and to recognize the need to provide information that can be directly used by decision makers;
overlapping management agencies to often fail to fully and clearly define their responsibilities
for implementation of adaptive management; and perhaps most significantly, implementers
often demonstrate a lack of appreciation for the processes required for creating trust, shared
understanding, and collective decision making among diverse stakeholders (Gregory et al., 2006;
also Miller, 1999). The 1JC (2009a) acknowledges these qualities and challenges in recommend-
ing that adaptive management provide the foundation for a renewed Agreement’s nearshore
framework, noting that “adaptive management focuses on learning and adapting through
partnerships of managers, scientists and other stakeholders who learn together how to create
and maintain sustainable ecosystems” and that it is “most fundamentally, an ecosystem ap-
proach to management, protection and restoration.” But was this not the intention of RAPs?

RAPs were initially described as “an experiment in institutional cooperation” (Hartig et
al., 1991). But the governments did not approach implementation of RAPs as an ‘experimental’
process to derive reliable knowledge (i.e., produce formal ‘learning while doing’ remedial
action). Monitoring, for example, is a cardinal element of any systematically designed learning
process (Murray and Marmorek 2004), and adaptive management is designed primarily to allow
managers to learn about the complex systems being managed by monitoring the results of
intentional management initiatives (Gregory et al., 2006). A decade following the creation of the
RAP program, Grima (1997) noted that it was still necessary to identify the “critical factors that
would enhance the success of future efforts” to restore AOCs. Further, the 1JC's (2003} most
recent special report on the status of AOC restoration activities stated that it was “evident that
few Remedial Action Plan practitioners could estimate the degree to which the local environ-
ment was responding to remedial actions taken, partly because monitoring is insufficient to
provide this information.” Adaptive management is propitious where the intent is a transparent
decision-oriented program (MacDonald et al., 1999), and yet the I1IC (2006b) recently reported
that “RAP progress reports have not been issued in recent years,” and that the governments still
need to “identify measurable targets, use common measures to evaluate performance and
establish timelines for completion that would support a comprehensive review” of the RAP
program.

Gregory et al. (2006) propose numerous questions, some that we repeat below, as
criteria for judging the appropriateness of adaptive management in a variety of circumstances
that have relevance for Great Lakes governance given the discussion above. Is there explicit
policy guidance and leadership support for adaptive management? Will stakeholders see
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adaptive management as an effective way to deal with uncertainty? Is there sufficient manage-
ment flexibility and continuity to incorporate new information in revised experimental designs?
Does the proposed adaptive management design involve any trade-offs that might be consid-
ered taboo by some stakeholders? Are sufficient analytical skills available to design, evaluate,
and monitor adaptive management plans? These are critical questions for Great Lakes policy
makers and stakeholders to address because adaptive management has become popular to
promote but rarely employed in the Great Lakes (although see, for example, Hansen and Jones,
2008).

On the contrary, there is evidence that the governments demonstrate neither the
capacity nor (more importantly) the inclination to conduct management with the rigour
required by a legitimate adaptive management program. But our analysis is not an argument
against developing a nearshore framework for the Agreement that incorporates RAPs among
other initiatives. It is an indictment of policy development and redevelopment bereft of inten-
tional reflection and analysis to learn lessons about the strengths and limitations of bureaucratic
arrangements or management programs in advance of their deliberate modification or
elimination. Adaptive management can help overcome the pathology of instigating new pro-
grams on the presumption that those being replaced have underperformed but in the absence
of understanding why.

They instigate multiple, often incompatible plans and planning processes.

Incompatibility exacerbates the significant challenges of both collaborative manage-
ment and the effective communication of science and policy. In the first instance, processes that
target differing audiences can lead to incompatible objectives. The Great Lakes Fishery Commis-
sion is a catalyst for joint programs and research projects and it serves as a forum for manage-
ment agencies. In some respects, so do Lakewide Management Plans (LaMPs), but because each
targets a different audience, objectives on what would seem the same issue can be at odds:
LaMPs set fish and wildlife population targets as a measure of Lake health, as a reflection of a
restored Lake, whereas the GLFC bases its objectives, for example, on the requirements of sport
fishery stakeholder groups. As a result, seemingly similar goals can lead management to
seemingly opposing endpoints (e.g., stocked versus native self-reproducing populations).

In the second instance, contamination levels in local fishing areas are monitored by
numerous federal, state or provincial, and regional environmental agencies, for example, in
order that they can issue consumption advisories that recommend limits or avoidance of certain
fish caught from certain locations. However, there is currently no accepted method to guide and
compare the net risks to benefits of consuming those fish, and fish consumption advisories in
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the Great Lakes vary significantly among state and provincial jurisdictions for the same species
(1JC, 2000, 2004, 2009b).

More broadly, incompatible objectives are symptomatic of the inadequacy of overall
restoration oversight. For example, Canada’s Office of the Auditor General (OAG, 2001)
examined the role and performance of the federal government in protecting the Great Lakes. its
report assessed whether the government had fulfilled its mandate, legislative responsibilities,
and other Great Lakes policy commitments, whether it had applied good management practices,
and whether it had established good governance structures. “Important matters are adrift,” the
report concluded. Funding for federal departments was “declining and unstable” and this “sig-
nificantly impaired” the government’s ability to achieve environmental objectives and meet
Canada’s international commitments on the Great Lakes. Federal priorities and policies had
received inadequate resources, and “so exist only on paper” with no apparent plan for further
efforts. Overall, federal actions were often short-term and unconnected to any long-term
strategy, backed by limited research and monitoring, and missing basic information needed to
measure the ecosystem health, understand existing and emerging stresses, and to evaluate the
effectiveness of its actions. The federal role was “changing, waning, unclear,” the report con-
cluded, with federal capacity “going in the wrong direction.”

The U.S. General Accounting Office similarly investigated the funding, coordination, and
performance of nearly 200 American federal and state Great Lakes programs (GAO, 2003). The
report found that “no overarching plan for coordinating and tying together [U.S. federal]
strategies and program activities into a coherent approach” for Great Lakes restoration existed.
Beyond the lack of a comprehensive plan, the report concluded that “a comprehensive assess-
ment of restoration progress... cannot be determined with the piecemeal information currently
available.”

In both countries, the federal presence and commitment necessary for the success of a
binational restoration agenda was reluctant on balance, even shrinking. Botts and Muldoon
(2005) catalogue this trend, suggesting that “a lack of continuity” and a decline in “the vigour of
the community around the Agreement” is a (somewhat unanticipated) result of a deliberate
realignment of the relationship between the Parties and the IJC that has undermined the
binational institutional framework that is essential to the success of the Agreement.

Most recently, the Obama Administration’s campaign pledge of a Great Lakes
Restoration Initiative worth $5-billion (US) over ten years has begun with $475 million (US)
approved in the federal 2010 budget (Gibson, 2009; Koff, 2010). Moreover, the GLRI comes with
a new senior advisory position to coordinate restoration activities involving a dozen federal
agencies (Flesher, 2009) to clean up toxic sediment, restore nearshore habitat, and fight invasive
species by targeting “shovel ready” projects (Koslow, 2009). The GLRI’s first year financial
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commitment, however welcome, pales in comparison to the estimated $20 billion (US) required
to rehabilitate all U.S. AOCs in the Great Lakes (Flesher, 2009), and may not survive more short-
term priorities (Egan, 2009). Months before the 2010 U.S. midterm elections, the Administration
acknowledged that measurable results from those initial seeded projects would need to be swift
in order to help ensure that GLRI funding would continue into the second of a proposed five
years (Davis, 2010). Uncertainty for that funding is increased given the results of those elections
(e.g., Boodhoo, 2010; Danitz Pache, 2010a, 2010b). Meanwhile, the Canadian federal govern-
ment has been sharply criticized in that its 2009 budget did not mention the Great Lakes
(Gibson, 2009), and Great Lakes restoration spending directed at the Canadian AOCs (at roughly
1% of the level of U.S. spending), has decreased relative to recent years (Environment Canada,
2010).

They have closed cultures which suppress ideas within the organization and they resist new ideas
or information from outside.

All organizations have an internal knowledge base and operational mentality that
defines their culture and guides their activities, particularly where past experience serves as an
exemplar for future action (Miller, 1999). The maintenance of culture by controlling interests,
however, creates “information flow pathologies” within organizations that better affirm current
group think rather than reflect changing circumstances or possible alternative futures (Lee,
1992). Options and opinions are limited under such group cognitive constriction and dissent is
suppressed with intimidation (Miller, 1999}, the tactics of which become increasingly severe as
the perceived threat persists (Miller, 1984). Organizations that promote conformity by
discouraging information or behaviours outside the norm are highly regimented and yet brittle,
becoming increasingly susceptible to new challenges (Holling and Meffe, 1996). Such resistance
to novelty and innovation can create a “rigidity trap” (Holling et al., 2002), a universal tendency
of bureaucracies that contributes to a general pathology of management (March, 2006; Miller,
1999).

We can suppose that the cultures of the federal governments as reflected by their
departments and agencies, provides in large measure the knowledge base and mentality on
which the overarching institutional approach to Great Lakes management and restoration is
founded. Officials responsible for the 1987 Agreement amendments now admit that the
purpose of the duplication in coordinating bodies (i.e., the creation of the BEC) was to diminish
1JC oversight and allow the lead agencies to fulfil their implementation obligations by working
directly together, rather than through the binational institutions provided in the Agreement.
Whether intended or not, the withdrawal of the governments from the 1JC framework and the

Chris McLaughlin, PhD Thesis, McMaster University, Page 45



creation of an “unsatisfactory” parallel processes under the BEC has failed to provide
“meaningful information” through the State of the Ecosystem Conference (SOLEC) (Botts and
Muldoon, 2005; also Barr et al., 2010). Again, a principal function of the 1JC under the Agree-
ment is to assess implementation progress and report those results to the governments and the
general public. Because the JC relies primarily on its advisory boards for the information needed
to fulfill this function (which they collected with the cooperation of the governments), the
capacity of the 1JC was significantly diminished by the restructuring of Great Lakes governance
that removed much of the IJCs responsibility and independence that had been the catalyst for
policy innovations in the past (Botts and Muidoon, 2005). The Great Lakes regime therefore is
not unlike most others that “make only feeble efforts to organize and integrate the enormous
store of information” generated by their activities and programs (Miller, 1999).

Earlier we described the extent to which evaluative activities such as adaptive
management, in particular, are being proposed for inclusion in governmental Great Lakes
programs. Such ideas when implemented adequately disturb the common pervasiveness of fear
and defensiveness of management organizations (Miller, 1999). Adaptive management is useful
where it reflects the paradoxical need for stability and change in organizations, and where
dissent from people, ideas, or information is considered a constructive element in organizational
processes. The previous remodelling of the Agreement led to an existing information flow
pathology that, unless examined for its underlying human dimensions, casts significant doubt on
the efficacy of any innovative learning tool proposed by the governments during the current
Agreement renegotiation.

They shed extension officers’, often in favour of regulatory officers, and then expect scientists
and planners to take on the extension role.

Briggs (2003) suggests that in absence of strong leadership and coordination, non-
governmental organizations and other elements of civil society are required to assume technical
roles and monitor water quality, for example, often without training or financial support, and
subsequently with significant frustration. In the Great Lakes, this trait has emerged with the
precipitous disengagement of governmental agencies from the 1JC processes that at one time
were touchstones for the engagement of the broad Great Lakes community. This disengage-
ment was evident in the experience with Great Lakes Remedial Actions Plans. RAPs were
established by Annex 2 following the 1987 Agreement renewal to provide principles and proce-

® These are intermediaries between research or any other source of new information and resource users that might
use the products of research. They operate as knowledge brokers, facilitators, and communicators to help resource
users make decisions and ensure that appropriate knowledge is utilized.
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dures for the governments to use to restore beneficial uses in dozens of Areas of Concern (the
most polluted and otherwise degraded geographic areas in the region). In Canada, at least, this
disengagement led to a rapid turnover of RAP coordinators, a lack of attention to community
capacity building, and the abandonment of entire AOCs due to lack of funds (Krantzberg, pers.
obs.).

Natural resource institutions with the pathology fail to develop effective incentive schemes for
conservation on private land.

The Agreement makes minimal mention of private property, and makes no reference to
incentive-based conservation. Within the Great Lakes basin, however, there are initiatives such
as Ontario’s recent Norfolk (County) Alternative Land Use Services (ALUS) pilot project that are
encouraging restorative land use practices that maintain natural capital. In a short period, the
farmer-led ALUS project has helped return nearly 500 acres of marginal farm land to native
habitat in partnership with stakeholders from the agricultural community (Norfolk ALUS, 2010).

There is context for new programs such as ALUS that bears recalling for our purposes. A
new Ontario provincial government in 1995 terminated numerous participatory management
programs with direct stakeholder involvement and incentive-based conservation measures,
including farm plans to better manage animal waste, community fishery and wildlife improve-
ment plans to enhance riparian habitats, and funding that helped municipalities conduct home
energy and water audits to encourage householder conservation. The political reasons for such
action may have been arguably valid, but in the absence of evidence to suggest that the
programs were not achieving their intended environmental and social objectives (and no such
evaluation was conducted; Krantzberg, pers. obs.), such action is pathological.

It is also instructive to consider the impact of disincentives on program goal attainment.
As discussed earlier, changes in the Agreement in 1987 diminished the 1JC's mandate over time
and led to a significant reduction in the seniority of members of its Great Lakes advisory boards;
consequently, the 1JC’s authority to evaluate the effectiveness of the Parties’ programs under
the Agreement was also diminished (Botts and Muldoon, 2005). What might be the implications
of this wane in the [JC’s stature for the implementation of adaptive management, among other
potential policy innovations? Gregory et al. (2006) warn that the perceived risks of failure for
policy that explicitly promotes experimental approaches—risks both to resources and to
institutions—present significant disincentives for governments to provide adequate program
resources over the temporal scales required for any adaptive management program to be
properly conducted. The decline in the 1JC’s ability to evaluate programs and the ineffectiveness
of SOLEC indicators suggest that neither the 1JC nor the Parties are well positioned to sufficiently
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‘undertake initiatives as demanding as adaptive management, for example, without incurring
pathological outcomes.

Finally, Canada’s National Round Table on the Environment and the Economy is prepar-
ing to launch a large-scale study in 2011 of incentive programs for water protection across
multiple resource sectors. The renewal of the Agreement might consider the application of such
inquiry, particularly given the current attraction of adaptive management within the Great Lakes
regime, as results of incentive-based conservation methods are a necessary component of adap-
tive and participatory management designed to learn (Folke et al., 2005; Villard and Nudds,
2010).

Conclusions

Beyond determining appropriate indicators with which to measure healith, the ecosystem health
concept is a powerful metaphor for structuring an evolving postmodern appreciation of the
complexity of linked systems of people and nature (Ross et al., 1997; Holling, 2003). In this view,
social-ecological systems are dynamic, governed by positive and negative feedback and inherent
uncertainty that precludes entirely predictable system behaviours. In coming to such realities
“there is no correct perspective” (Kay and Regier, 2000), although such circumstances naturally
create new opportunities to integrate the social, natural, and health sciences (Rapport et al.,
1998).

The evidence that we have presented of pathological behaviours in the management of
the Great Lakes illustrates several limitations in how we conceptualize the dynamics of
social-ecological systems, and how we formulate approaches to policy and probiem-solving to
cope effectively with those dynamics. Such limitations are an underlying cause of the pathology
of natural resource management, where a loss of resilience in a system occurs when the variety
of its attributes or options are narrowed or otherwise restricted—species diversity in an
ecological system, for example, or innovative ideas in a social system. Limitations are also a
result of the pathology we have described, in that management often tends towards a technical
rationality that narrows or otherwise restricts policy and action to the repetition of familiar yet
largely unsuccessful increments {Caldwell, 1995; Miller, 1999). In politics, however, such incre-
ments are usually more acceptable and less hazardous than initiatives to find deeply effective
solutions that require systemic change.

It is instructive that the World Health Organization defines health not simply as the
mere absence of disease, but as a state of complete physical, mental, and social well-being
(WHO, 1948). The definition embodies the dichotomy of traditional, linear approaches to health
(e.g., conclusions limited to presence/absence) and comprehensive, systemic approaches (that
consider but also integrate indicators such as presence/absence within a more sophisticated
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framework of information feedbacks). The definition also underscores the principal motivation
for discovering institutional problem-solving remedies for complex and uncertain policy
problems: the prevention of perturbations (to ecological and social systems) is often a major
goal of management (not surprisingly), but often overlooked is the need to reduce the risk of
undesirable system shifts by addressing the more fundamental changes that affect resilience,
rather than merely controlling disturbance (Scheffer et al., 2001). With respect to governance,
such fundamental changes will involve being attuned to much more than the mere presence/
absence of aspects of modern policy making that have come to be expected, such as public par-
ticipation or stakeholder engagement. Governance regimes must be attuned to the fundamental
psychosocial needs and processes of governance that create and sustain sufficiently meaningful
social processes in policy, and subsequently resilience in social systems. Learning processes and
stakeholder incentives will both be undermined by the pathological management as
documented above: non-existent program evaluation, significant program incompatibility,
significant lack of coordination among programs, authorities that establish then abandon public
participatory initiatives, and an inappropriate choice of policy mechanisms or an inadequate
level of support for an appropriate mechanism (either of which creates disincentives for
stakeholders).

Learning is an element of resilience and therefore central to avoiding pathologies in
management; but learning (individually or institutionally) can be threatening and very difficult.
Furthermore, learning is not simply ‘finding the answer’ but necessarily involves a continuous
process of interpretation, evaluation, and reformulation (Michael, 1995), sometimes even of the
question itself. Acquiring knowledge involves not simply knowing what to learn, but how to
learn. Argyris and Schon (1978) distinguished double-loop from single-loop learning as going
beyond a simple detection-and-correction approach to incorporate a second loop that questions
the assumptions, policies, practices, priorities, and system dynamics involved in sustaining the
problem (and possibly hindering its solution). Tactical change to improve immediate outcomes
requires only single-loop learning, whereas systematic change to either prevent a problem or to
embed a solution into a system involves double-loop learning (Patton, 2010). For example, the
Agreement calls for “the chemical, physical, and biological integrity of the waters of the Great
Lakes Basin Ecosystem” to be maintained, not simply restored to a single end point [our
emphasis]. What is to be maintained? By whom? How? To what degree? And how will we know
when our assumptions and the evidence for what is being maintained are no longer sufficient?

We do not want to leave the impression that all is broken in the Great Lakes regime. The
RAP program, for example, is not without its limited successes, and researchers have made
great gains in understanding the natural science of the Great Lakes. But as we have said
previously, the social science for Great Lakes sustainability must obtain equal priority if
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institutional learning is to be operationalized (McLaughlin and Krantzberg, 2006). Regardless of
extent of Great Lakes institutional reforms undertaken related to a renewed Agreement or
otherwise, processes to ensure the maintenance of a rehabilitated Great Lakes will require
ongoing decisions where risk is associated with opportunity. We must plan to learn from our
successes and failures.

But neither do we want to leave the impression that the variety of evidence we present
is a random assortment of unrelated problems. These pathological behaviours underscore the
need for a revitalized “regional consciousness” to overcome our “preoccupation with what is,
and to focus instead on what could be” (Donahue, 1988). The combined evidence speaks to the
need for traditional approaches to be supplanted with an integrative ‘learning while doing’
ethos regarding complex problems, uncertain science, and participatory governance. It has been
observed that learning is a stepwise process, and that double-loop institutional learning changes
the policy frame of reference and calls guiding assumptions into question (Pahl-Wostl, 2009). In
this context, advances in research on resilience and the emergence of a “new ecology”
(Scoones, 1999; also Folke, 2006} challenge traditional, static views in the natural and social
sciences. A renewed Agreement must therefore foster the adaptive capacity of the Great Lakes
regime by equipping it with the rigour to generate reliable knowledge and the flexibility to learn
(i.e., incorporate new knowledge into practice) in order to sustain the social and ecological
relationships critical for resilience of the Great Lakes system. We believe that there are prag-
matic methodologies to begin to make this transition to adaptive governance in the Great Lakes
regime where opportunities are carefully selected and appropriate attention is given to effica-
cious implementation.

The institutionalization of the ecosystem approach in the Great Lakes is a policy goal,
perhaps the Agreement’s most ambitious and comprehensive. Essential to achieving this goal is
a new and more expansive “mindscape” necessary to “transcend” traditional psychosocial con-
straints on realizing its character and potential (Regier et al., 1999; also Miller, 1999). Interest-
ingly, the significance of this new consciousness was anticipated by the 1JC's Great Lakes
Research (now Science) Advisory Board in 1978, with its observation that implementation of the
ecosystem approach will demand a “conceptual transformation” involving a new “mindset”
(RAB, 1978). We could not agree more, and hope that the appraisal presented here will further
this challenging task.
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CHAPTER FOUR

INNOVATIONS IN DECISION MAKING®

A philosophic reconstruction which should relieve men of hav-
ing to choose between an impoverished and truncated experi-
ence on one hand and an artificial and impotent reason on the
other would relieve human effort from the heaviest intellectual
burden it has to carry.

— John Dewey, 1920
Reconstruction in Philosophy

Introduction

Deficiencies in how we conceptualize the complexity of collaborative social-ecological restora-
tion and the barriers to how we reform policy to cope and learn effectively in the face of uncer-
tainty are ‘intellectual burdens’ on Great Lakes governance. Relieving these burdens will cer-
tainly require a continued focus on the content of science and policy. But my focus is not on the
what of our understanding, but on the how. Substantive research into the ecological knowledge
needed for Great Lakes restoration fills journal pages and conference agendas. Yet despite that
increased understanding, “there is widespread agreement that the Great Lakes presently are
exhibiting symptoms of extreme stress from a combination of sources that include toxic con-
taminants, invasive species, nutrient loading, shoreline and upland land use changes, and hydro-
logic modifications,” and that a “failure to understand the ecosystem-level disruptions caused
by the combination of multiple stresses have led to the false assumption that the Great Lakes
ecosystem is healthy and resilient” (Bails et al., 2005). In such circumstances, the content of re-
search is ‘impoverished and truncated’ unless matched to science-policy processes that are
more closely attuned to the properties of complex Great Lakes social-ecological systems and ca-
pable of making use of that research content to greatest effect.

The processes of management and decision making involved in Great Lakes restoration
are at once political, bureaucratic, scientific, and social. However, these processes now occur on
a scale of complexity that has outgrown the capacity of traditional management of segregated
resource uses and narrow agency mandates (Scholz and Stiftel, 2005). As such, new institutional

® McLaughlin C. In press. Innovations in decision making. In: Great Lakes, Great Responsibilities: Lessons in
Participatory Governance. Grover VI, Krantzberg G, editors. Science Publishers, Edenbridge Ltd.
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models are needed that are better able to accommodate emerging conflicts and complexity
more effectively. My main contention is that such models must become adaptive to better rec-
oncile the complexity of competing priorities and their underlying uncertainties if governance is
to remain effective.

An adaptive governance model is one designed to resolve collective action problems
that occur between different types of resource users in ways that resolve conflicts and lead to
sustainable use of natural systems (Scholz and Stiftel, 2005). Such models make use of tech-
niques to facilitate a broad participation in problem definition and decision making, and deal
with uncertainties about both the natural systems being managed and the human organizations
themselves. Dewey (1920) said that reason is not “something laid from above upon experience,”
that it is “employed through inventions in a thousand ways to expand and enrich experience.”
To that end, the focus of this chapter is on two such inventions, adaptive management and deci-
sion analysis, proposed to have potential to ‘expand and enrich’ adaptive Great Lakes govern-
ance. My purpose is to clarify the principles and fundamental character of these two techniques
as a means to developing an institutional framework to help structure participatory decision
making and adaptive governance in the Great Lakes that more directly links science to policy
and management activity to program outcomes.

Governance

Critiques of current shortcomings in Great Lakes governance have come from academia (e.g.,
Manno and Krantzberg, 2008; Krantzberg, 2009; MacDonagh-Dumler, 2009), civil society (e.g.,
Botts and Muldoon, 2005; Benevides et al., 2007; Jackson and Sloan, 2008), a combination of
both (e.g., Johns et al., 2005; Barr et al., 2010}, and from government authorities (OAG, 2001,
GAO, 2003; ARC, 2007). Commonalities among proposed remedies with relevance for this dis-
cussion include stronger accountability, greater flexibility, and public engagement that is sus-
tained and more meaningful. Each of these elements demands that we more effectively address
and incorporate the diversity of views and information now required of evolving pluralist gov-
ernance models. More specifically, Manno and Krantzberg (2008) stipulate that “governance for
sustainability” includes active public participation, integrated management, multi-jurisdictional
collaboration, and a shared sense of responsibility. They suggest that this mix of ingredients was
recognized at the outset of the regime formed around the Agreement four decades ago, and yet
still a decline in the effectiveness of governance in the Great Lakes has resulted. Sources of insti-
tutional stress leading to that decline include ideological change, scale mismatches of problem
and solution, and inadequacies in funding, monitoring, and program evaluation. Further, recent
analyses have demonstrated significant deficits in Agreement-related implementation (i.e., nu-
merous unmet policy objectives), with related underlying problems including non-existent pro-
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gram evaluation, program incompatibility, lack of coordination among programs, authorities
that establish and then abandon public participatory initiatives, and disincentives from the inap-
propriate choice of policy mechanisms or inadequate level of support for appropriate mecha-
nisms (McLaughlin and Krantzberg, unpublished manuscript).

The linkages between science, policy, and management have become increasingly com-
plex in recent decades (or at least our perception of those linkages has sharpened). A major rea-
son for that complexity is the emergence of ‘boundary organizations’ and other increasingly nu-
anced arrangements that orchestrate activities in the worlds of science and policy and that me-
diate complex mixtures of discourse and subjectivity (Miller, 2001). In the Great Lakes, these ar-
rangements include a long-standing and high-functioning non-governmental sector, and innova-
tions in policy ranging from an ecosystem approach institutionalizing the people-in-nature view,
to dozens of local Remedial Action Plans (RAPs) in the most degraded locations that involved di-
verse stakeholders. But even the Agreement’s most laudable features are failing: a lack of care-
ful definition in the application of the ecosystem approach under the Agreement has seen the
concept misused (Manno and Krantzberg, 2008). According to the International Joint Commis-
sion (1JC, 2003b), “key challenges” remaining for the RAP program are securing the resources to
implement the plans, identifying accountability and responsibility, defining restoration targets
where they do not exist, setting priorities, and monitoring recovery—essentially the entire pro-
gram.

Great Lakes governance must embrace opportunities to invigorate the processes of
management and develop new frames of reference for treating uncertainty and engaging with
people. Such processes must complement traditional decision making (Wondolleck and Lewis,
2000), but at the same time enhance those traditions through reciprocally responsible action
(Westley, 1995; Regier et al., 1999). A key to such a renewal of governance is learning. Later in
this chapter | discuss a specific type of learning related to uncertainty that is accomplished by
adaptive management and decision analysis, but for now the focus is more broadly on policy
learning as an outcome of systems thinking. Policy learning provokes “a relatively enduring al-
teration of thought or behavioural intentions” that are related to (and perhaps revise) “the pre-
cepts of a policy core belief system” (Sabatier, 1993). Figure 1 is a model of this idea of policy
learning as it could occur in a complex problem environment. The process illustrates where fun-
damental changes in governance could both foster and reflect a significant new conceptualiza-
tion of social-ecological complexity and new approaches to cope and learn effectively in the face
of uncertainty. Figure 1 illustrates that thinking about the problem situation as one system has
the potential to more broadly consider the elements and issues that define it, and that this
would also stimulate a more sophisticated portrayal the behaviour of those elements, particu-
larly where relationships are evolving. Westley (1995) suggests that this is the essence of
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FIGURE 1. Three phases in addressing a problem situation with systems thinking (adapted
from text in Waltner-Toews et al. 2008). The application of a systems thinking perspective to a
problem situation involves three phases. To frame the situation is to describe or map elements
and issues that define the situation. A description of the dynamics of a situation portrays the be-
haviour of those elements, particularly where relationships evolve. And synthesizing under-
standing from the first two phases can allow for both resolution and new perspectives and ques-
tions. The direction of the darker-shaded arrows in the problem situation indicates the flow of
phases one through three. The feedback created by a new understanding and possible re-
examination is indicated by the lighter-shaded arrows in the problem situation.

Systems
Thinki

Problem Situation

) N ) TN

S —

Framing Describing - B Synthesizing
the Situation . | the Dynamics | Understanding

Issues, : Behaviours, Beliefs,
Elements Relationships Narratives

Chris McLaughlin, PhD Thesis, McMaster University, Page 60



management itself, to synthesize a diversity of old knowledge and form new perspectives, and
that done well, this is also the essence of leadership. The cycle continues in that the reformation
of perspectives, behaviours, and relationships leads us to reconsider the elements and issues
that we use to possibly redefine the problem situation.

Decision Making

A primary reason for our traditional misconceptions of social-ecological processes and behav-
iours is our tendency to characterize them simplistically as linear and straightforward (Holling,
1995). But where complex processes such as deciding may give the impression of a singular act,
decisions usually result from an ongoing determination involving priorities and judgments in a
stream of new and usually unpredictable information. This is true for both individual and collec-
tive decision making processes (Beratan, 2007). This section briefly considers individuals in a
sketch of decision making, and makes a few observations about people and their ability to influ-

ence collective decisions.

Individual Decisions

Cognitive processes determine how we absorb information, recognize problems, and
imagine solutions. Beratan (2007) explains that the human mind is thought to have a dual proc-
ess of reasoning where a rapid nonconscious or preconscious mode is accessed effortlessly to
contextualize the present at any given moment. Such access is automatic and comprises the vast
majority of what our brains are doing continuously. Processing in this nonconscious mode is
based on an individual’s background beliefs and learning history. By default, we base decisions
on the assumption that the result in a given situation will be very similar to the results of similar
decisions in situations similar to what we have encountered in the past. But there is a second,
parallel mode of conscious thought that is effortful and comprises as little as two percent of
brain activity (Beratan, 2007). We rely on this mode to deal with novelty or to strategize beyond
what is routine, but accessing this mode requires motivation and cognitive capacity. Our non-
conscious mental mode processes quickly and efficiently, but for that we sacrifice flexibility and
creativity. Beratan (2007) describes the human mind integrates new information gained from
conscious processing into our experiential knowledge, and thus such learning then becomes
available for fast future use by the nonconscious mode.

Beyond the architecture of the mind, people display a “bounded rationality” strategy to
make decisions that are reasonable given the limited and imperfect quality of the information
usually available (Simon, 1972). We are not rational optimizers, but rather we make “satisficing”
decisions where we attempt to satisfy our needs by accounting sufficiently for whatever infor-
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mation we can acquire {Simon, 1957). The idea of satisficing is captured by the 80:20 rule, which
states that endless detail is most often not necessary and that you can generally achieve 80 per-
cent of a desired output for 20 percent of the effort. This concept is applicable for management,
whereby the top few highest ranked priorities are selected and managers invest the initial 20
percent of effort needed to solve a problem completely. The hope is that the majority of desired
correction (80 percent) does indeed come from the first 20 percent of effort, thereby allowing
the manager to deploy what would have been largely unproductive effort to more productive
output elsewhere (Blair Feltmate, University of Waterloo, pers. comm.). A difficulty for adaptive
governance is in the application of this concept more broadly to management decisions. What
might make sense for one individual in a social system is often detrimental within a broader
context where that decision undermines the condition of the wider system (Meadows, 2008).
The difficulty becomes using the techniques of adaptive governance to resolve the most conten-
tious issues most effectively.

Collective Decisions

The history of finding balance in natural resource management can be described largely
as one of command and control (Holling, 1995). This approach typically targets a single environ-
mental variable (such as the concentration of phosphorus, for example) and management activi-
ties are directed at maintaining it at an ‘optimal’ and sustained level. The success of command
and control methods requires significant assumptions about the characteristics of ecological sys-
tems, that they are “well-bounded, clearly defined, relatively simple, and generally linear with
respect to cause and effect” (Holling and Meffe, 1996). These methods almost always hit a point
of diminishing returns (or worse) in a world that is instead found increasingly to be complex,
nonlinear, and unpredictable—and management is left therefore with best judgments, not cer-
tainties (Holling, 2001). Whether acknowledged explicitly or not, a reliance on judgment in the
face of uncertainty is present in all management decisions and actions, and is the fundamental
reality that underpins the concepts and methodologies described in this chapter.

There is an increasing appreciation and concern for the role of uncertainty in the man-
agement of dynamic environments in the Great Lakes (e.g., Bails et al., 2005). Holling (1973) first
replaced the traditional equilibrium notion of resilience as stable ecological systems, with a view
of resilience as the capacity for ecological function to persist in the face of change, proposing
that “resilience determines the persistence of relationships within a system and is a measure of
the ability of these systems to absorb changes of state variables, driving variables, and parame-
ters, and still persist.” The complexities and resilience of such environments has attracted con-
siderable attention as a perspective for understanding the dynamics of social-ecological systems
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(e.g., Gunderson and Holling, 2002; Folke, 2006; Norberg and Cumming, 2008), particularly with
respect to the design of governance institutions (e.g., Lebel et al., 2006).

Decision making is an intensely political process, however, and an appreciation of com-
plexity inherent to a problem situation can be severely constrained by competing interests
(Miller, 1999). In this social context, the descriptions of individual conscious and nonconscious
decision processes have parallels to collective processes: organizational decision making is ha-
bitual, and increased flexibility therefore comes only with significant effort (Miller, 1999; also
Holling and Meffe, 1996). In addition, an increasing heterogeneity of stakeholders in environ-
mental management (although not all involved in decision making) has resulted in an increase of
the “intellectual and interpersonal complexity” facing those responsible for decision making
(Miller, 1999). Further still, complex environmental decisions that involve social-ecological inter-
actions also combine the characteristics of complexity with a continuum in time and space
where feedbacks continually alter conditions as we attempt to account for them. The behav-
iours of complex systems include non-linear dynamics and self-organizing properties that create
inherent uncertainties (Gunderson, 2000). Decisions taken in the face of uncertainty, however,
do illustrate the flexibility with which people respond to continual (if even only slight) changes in
task conditions that can affect their preference judgments, assessments of uncertainty, and
choices among alternative actions (Payne et al., 1993). The choice of governance model or policy
tool can either suppress or leverage that flexibility.

Practices for a Better Understanding

Despite the Agreement’s policy innovations and measured success at improving water quality in
the Great Lakes, significant shortcomings in implementation risk its “irrelevancy” (Botts and
Muldoon, 2005, also Krantzberg, 2009). At the same time, symptoms of extreme stress in the
Great Lakes from a combination of regional and global sources, if not addressed with “great ur-
gency,” pose “potentially irreversible” harm (Bails et al., 2005). This assessment of environ-
mental and policy realities is not unique to the Great Lakes but follows a global trend of fraying
ecologies, insufficient outcomes, and uncertain futures (MA, 2005; also Gunderson et al., 1995).
Such assessments have identified traditional command and control approaches to management
as undermining resilience in social-ecological systems such as the Great Lakes, suggesting that
those traditions are inadequate for making significant progress towards meeting the purpose of
the Agreement to restore and maintain the integrity of the waters of the Great Lakes basin eco-
system. Most significantly for the Great Lakes, jurisdictional and administrative myopia create a
social fragmentation that limits our ability to fully realize the potential of an ecosystem ap-
proach to addressing the complexities of ecological problems and their underlying human
provenance (Francis and Regier, 1995).
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Societal responses to environmental decline in preceding decades, as expressed through
governmental policy and management, have passed through three overlapping epochs. These
are characterized by command and control regulation and compliance, efficiency-based reforms
that introduced preventative approaches, and most recently a more comprehensive inclusion of
human elements into management (Mazmanian and Kraft, 2009). The history of the Great Lakes
regime has mirrored this trajectory, from initial end-of-pipe pollution management through to a
model of governance “haltingly evolved” to relate more responsibly to broader ecosystemic
properties {Regier et al., 1999). Significant next steps in this evolution must be in the direction of
adaptive governance (Manno and Krantzberg, 2008, Folke et al., 2005). The third epoch repre-
sents an “Emerging Era” that is self-organizing and open (Regier et al., 1999), characteristics that
traditional management frameworks will be unable to comprehend and reconcile (Lubell et al.,
2009, Moran, 2010). Devolved power, integration, and collaboration are characteristic of the
Emerging Era—qualities requiring a model of governance with more “social responsiveness to
ecosystem dynamics” (Folke et al., 2005) and a new role for science that probes uncertainty and
facilitates social learning (Regier et al., 1999).

People learn in order to acquire a better understanding of some thing or event. Ac-
cording to Argyris (1993), people organize (in the form of natural resource management agen-
cies, for example) in order to act and to accomplish intended goals (e.g., policy outcomes) that
represent or contribute to preferred states of nature (that individuals strive to ‘satisfice’ by act-
ing). These are the preferences that can be inferred, by observing the actions of individuals act-
ing as agents for the organization, to drive and guide their actions (and are not the underlying
beliefs or values people espouse). Figure 2 illustrates Argyris’s (1993) contrast of learning cycles
defined by the degree of reflection and fundamental change provoked by learning. Single-loop
learning occurs when there is a match between intentions and outcomes, or a mismatch is cor-
rected by changing actions. Double-loop learning occurs when mismatches between intentions
and outcomes are corrected by examining and altering the governing variables (i.e., underlying
preferences and beliefs) and then the actions.” Argyris (1993) is careful to emphasize that learn-
ing may not be said to occur through the discovery of a new problem or the invention of a solu-
tion to a problem. Learning occurs when the invented solution is actually put into practice—an
important distinction implying that discovering problems and inventing solutions are necessary,
but not sufficient conditions, for learning.

"1t may be that societal transformation in the Emerging Era only results from triple-loop learning (Hargrove 2002; also
Pahl-Wostl 2009), but because organizational change is overwhelmingly informed by a single-loop (Argyris 1993; also
Parson and Clark 1995; Miller 1999), a double-loop reframing of Great Lakes issues, especially where those issues
constitute barriers to restoration, would be considered a paradigmatic change in.the character of our collective mode
of understanding.
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FIGURE 2. Single-loop and double-loop learning {adapted from Argyris 1993). People organize
(in the form of natural resource management agencies, for example) in order to undertake col-
lective action to accomplish goals. Governing variables are preferred states that individuals
strive to ‘satisfice’ by acting. Single-loop learning occurs when there is a match between inten-
tions and outcomes, or a mismatch is corrected by changing actions. Double-loop learning oc-
curs when mismatches between intentions and outcomes are corrected by examining and al-
tering the governing variables and then the actions. Learning occurs only when a match or mis-
match is produced.
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It is significant, therefore, that language added to the Agreement in 1978 instructs the
Great Lakes institutional regime, and the federal governments as its signatories in particular, to
create such learning. The revisions introduced the often repeated purpose of the federal gov-
ernments of Canada and the United States: “to restore and maintain the chemical, physical, and
biological integrity of the waters of the Great Lakes Basin Ecosystem.” To achieve this, however,
requires the often overlooked remainder of the purpose, that the governments are “to make a
maximum effort to develop programs, practices and technology necessary for a better under-
standing of the Great Lakes Basin Ecosystem...” (emphasis added; see McLaughlin and Krantz-
berg, 2006). | draw this out to emphasize the relationship between learning and practice in the
purpose of the Agreement. The phrase ‘better understanding’ acknowledges explicitly the prin-
cipal insight of Argyris (1993), that a better understanding of the Great Lakes system (i.e., learn-
ing) will result from a continual and maximal effort to refine our practice in the service of new
knowledge. Finally, learning in this context is not necessarily limited to technical exercises; the
concept is widely described as “a set of framewaorks, ideas, tools, information, styles, language,
stories, and documents” shared by members of a community, be that community defined by
technical competencies or more broadly (Wenger et al., 2002).

Adaptive Management

Renowned American forester-philosopher Aldo Leopold (1930) followed in the pragmatic tradi-
tion of John Dewey in foretelling adaptive management with the idea of learning through ex-
perience in natural resource management: “We conservationists... have many ideas as to what
needs to be done, and these ideas quite naturally conflict. We are in danger of pounding the ta-
ble about them, instead of going out on the land and giving them a trial.” This insight is only one
of the reasons why Leopold was ahead of his time, and in many ways, is still ahead of our time.

Adaptive management (AM) is principally about learning—but a particular type of learn-
ing that Crawford et al. (2005) describe as the reduction of key uncertainties through manage-
ment. A key uncertainty is a “knowledge gap that prevents selection of the suitable manage-
ment option from alternatives because the impact of various management actions on indicators
cannot be predicted with adequate certainty” (AMET, 2003). In this light, the goal of adaptive
management is ultimately to fill that knowledge gap.

What AM Is and Not

Every key uncertainty in management is a potential learning opportunity (Grumbine, 1994;
Murray and Marmorek, 2003b). The practice of adaptive management can provide reliable infor-
mation to managers and policy makers about “what works and what does not work” (Stolnack et
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al., 2005) because policies are intentionally designed as hypotheses and management is imple-
mented as experiments to test the understanding on which the policies were developed (Holl-
ing®, 1978; Walters, 1986; Lee, 1993). Crawford et al. (2005, 2010) provide a tidy history of AM
as a series of evolving operational frameworks (Lancia et al., 1996, Schreiber et al., 2004, and
Gregory et al., 2006 are also suggested). For example, Walters (1986) included a structured de-
scription that formalized the links between science and policy. He described explicitly how the
cyclic character of scientific inquiry (i.e., hypotheses, predictions, tests, and probabilities) was
consistent with the cyclic character of policy decision making where “designing adaptive man-
agement strategies appears to involve four basic issues:

1. Bounding of management problems in terms of explicit and hidden objectives, practical
constraints on action, and the breadth of factors considered in policy analysis;

2. Representation of existing understanding of managed systems in terms of more explicit
models of dynamic behaviour, that spell out assumptions and predictions clearly enough
so that errors can be detected and used as a basis for further learning;

3. Representation of uncertainty and its propagation through time in relation to manage-
ment actions, using statistical measures and imaginative identification of alternative hy-
potheses (models) that are consistent with experience but might point toward opportu-
nities for improved productivity;

4. Design of balanced policies that provide for continuing resource production while simul-
taneously probing for better understanding and untested opportunity” (emphasis
added).

Adaptive management generates learning because management programs are designed to iden-
tify and reduce key uncertainties about resource dynamics by iteratively using feedback infor-
mation (to inform policy redevelopment) from the system being managed. Figure 3 illustrates
this analogy between the policy cycle and the scientific method—a fundamental challenge to
(and the basis on which to overturn) the traditional perception of a policy as constituting an an-
swer, rather than being itself a question.

Active AM imposes rigorous procedures and expectations on managers and participants.
Nudds et al. (2003} sketch the basic tenets of this active approach: models of the system under
study are developed to explicitly incorporate sources of uncertainty; the development of a man-
agement plan that postulates each of those uncertainties as testable hypotheses maximizes
available results and potential learning opportunities; and monitoring of implemented man-
agement options is used to evaluate the expected performance of those choices. The results of

8 Holling was editor but not sole author of this seminal text. His co-authors are almost always overlooked: A Bazykin, P
Bunnell, WC Clark, GC Gallopin, J Gross, R Hilborn, DD Jones, RM Peterman, JB Rabinovich, JH Steele, and C) Walters.
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FIGURE 3. Policy as hypothesis, management as experiment (adapted from Nudds 1999; Craw-
ford et al. 2005, 2010). The columns contrast steps of the conventional scientific method with
stages of the policy cycle. Policies are formulated to achieve certain goals. Once adopted, those
goals direct management actions to be taken, and monitoring informs policy makers on the ef-
fectiveness of those actions at meeting those goals. In this approach, resource management as
practiced has the potential to become an experimental test of policies. The monitored outcomes
of management activities enter a feedback loop that provides reliable knowledge for the poten-
tial reformulation of those policies in a manner that parallels how experimental results in sci-
ence provide for a reconsideration of assumptions and hypothetical explanations of the phe-
nomena under study. Applied to policy cycles in complex systems, this approach to management
presumes that policy goals are questions, not answers.

SCIENCE POLICY

_ Observations ‘ Preferences
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this process are used to adapt and learn—to essentially complete the feedback loop whereby
the uncertainties associated with future choices are reduced with the use of new knowledge. It
is this final point—completion of the feedback loop with reliable information that informs man-
agement—that is a critical and distinguishing feature of active adaptive management. AM is not
an attempt to necessarily identify the “best” policy option, but to “embrace uncertainty” by us-
ing models and analysis to identify a set of candidate policy options that are all defensible and to
eliminate options that are likely inadequate to meet management goals (Walters, 1986). ideally
these candidate policy options are each tested by applying them to the managed system as a set
of experimental treatments, either sequentially over time or on a set similar experimental loca-
tions. The U.S. Department of the Interior (DO}; Williams et al., 2009) has refined a clear articu-
lation of adaptive management in a standard protocol that follows these steps:

involve stakeholders;

establish objectives;

identify potential management actions;

identify models (i.e., hypotheses) about cause-effect;

identify and design monitoring plans;

select management actions;

monitor system responses;

® N DY AWN

assess predicted changes against observed changes; and

9. iterate through the adaptive management cycle.
Crawford et al. (2010) suggest that “it would be difficult to find a more succinct and structured
presentation of adaptive management principles and processes for use by resource manage-
ment agencies.”

Alternatively, passive AM typically employs historical data from the managed or compa-
rable areas, and a ‘best guess’ hypothesis and preferred actions are developed. Outcomes are
monitored and the data are updated with the new information. Gregory et al. (2006) note that
this approach can make good sense when uncertainty is low, or when regulatory constraints {(on
ecological variability) are high—but in practice, they explain, passive AM is often simply basic
trial and error learning that is slow and superficial due to an absence of explicit hypotheses and
adequate monitoring, and is without clear implications for management practices. There is a
real potential for error, they warn, “because complex interactions and cumulative effects may
confound results and analyses.” Whether active or passive, adaptive management is done when
the simultaneous goals of achieving management objectives and acquiring reliable knowledge
are accomplished (Lancia et al., 1993, 1996) and new knowledge is incorporated purposefully
into a decision process that allows for the reduction of uncertainty and therefore learning.
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As a tool to learn deliberately from the outcomes of management action, adaptive man-
agement is intuitively attractive. To employ a scientific approach to managing ecosystems in the
face of unwieldy uncertainty is impressive and “easy to understand—almost” (Lee, 1993). Al-
most because adaptive management is widely misrepresented, and often misunderstood fun-
damentally (Lee, 1993; Murray and Marmorek, 2003a; Schreiber et al., 2004; Allan et al., 2008).
Common misconceptions about adaptive management include that it is {(after Murray and Mar-
morek, 2003a):

e trial-and-error (i.e., without a directed research component to management);

e spurious adaptation of policies as you go (simply in reaction to unfolding events);

e sophisticated modeling skills and tools alone;

e consensus from all stakeholders (even when informed by information feedbacks),

e something only scientists do; or

® apanacea that can solve all problems.
Despite the continued evolution of step-wise procedures and the growing enthusiasm for the
process of learning while doing, adaptive management “has been much more influential as an
idea than as a way of doing conservation” {Lee, 1999; also Allan and Stankey, 2009). In the Great
Lakes that enthusiasm for adaptive management is present in plans to develop a nearshore
framework to address some of the most acute ecological degradation that occurs at the human-
environment interface, and that the “cornerstone” of this framework is to be the “adoption of
an adaptive-management strategy...” (1}C, 2009b).

When to Use AM and Not

Argent (2009) states that successful adaptive management requires “clear objectives,
data and knowledge, the right participants, science skill, willing partners, and money and time.”
But because uncertainty and unpredictability in social-ecological systems can also produce po-
litical, social, and economic surprises, we must be prepared to rationalize the use of any man-
agement tool in a broader context, including the use of adaptive management. Gregory et al.
(2006) suggest that because adaptive management is as widely misunderstood as it is widely
promoted, its track record is weak and many adaptive management initiatives exhibit few or
none of the characteristics generally considered essential (see also Lee, 1999; Walters, 2007).
There are legitimate examples of adaptive management, according to Gregory et al. (2006), but
“other cases share little more than the same name.” Or as Crawford et al. (2010) suggest:
“When in doubt regarding different ideas called ‘Adaptive Management’, we strongly recom-
mend that the reader keep their attention focused on the essential role of hypotheses (possible
cause-effect explanations, models) and predictions in the AM learning cycle; if these concepts
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are absent or vague in the discussion, then—in our opinion—the authors are not discussing
Adaptive Management.”

Gregory et al. (2006) suggest that the misapplication of AM techniques—the “dark side”
of the attraction to AM—means that projects are often not clear what constitutes learning or
how much of it is required. Further problems include that the initiation of an AM program will
allow for postponement of difficult decisions that hide behind resource constraints and scientific
uncertainty, and that AM will result in the design of large, long, costly experiments that come at
the expense of other important environmental, social, or economic objectives. The British Co-
lumbia Forest Service successfully used adaptive management to evaluate forest-harvest tech-
nigues with limited geographical scope beyond the treatment locations (Sit and Taylor, 1998).
Schmiegelow and Hannon (1993) and Schmiegelow et al. (1997) describe an experimentally-
manipulated commercial forest harvest in Alberta over large spatial scales. Similarly, AM pro-
grams in the Florida Everglades (Walters et al., 1992) and the Columbia River basin (Lee, 1993)
have been conducted over large geographical regions. In fact, Williams and Johnson (1995), Wil-
liams et al. (1996), and Johnson et al. (1997) document a North America-wide AM program for
the renewable harvest of mallard ducks.

Formal and thoroughly-documented examples of adaptive management in the Great
Lakes are rare and usually related to fisheries {Jones, 1999; M. Jones, personal communication).
Walters (1997) reported that of 25 major AM planning exercises that he had participated in, only
seven resulted in experiments of an appropriate scale, and only two could be considered well-
planned in terms of statistical design. The others, he noted, either “vanished with no visible
product” or became “trapped in an apparently endless process of model development and re-
finement.” How are the managers, analysts, and participants of future adaptive management
initiatives to avoid being likewise misleading and ineffective? Gregory et al. (2006) suggest that
the most significant obstacle to successful adaptive management is the context for identifying
and defining the problems to which AM might be applied, and that this obstacle may have more
to do with the indiscriminate choice of contexts within which AM is applied than with AM itself.
To help avoid this misapplication, Gregory et al. provide criteria to help practitioners decide on
the appropriateness of using AM in a given management situation (Table 1). A full discussion of
their criteria is beyond the scope of this chapter, but the criteria are provided here because they
are an excellent overall sketch of the social-ecological context for adaptive management. Finally,
in order to provide a brief look at AM in action, Box 1 provides a short overview of the use of
AM in a science-policy problem situation involving the management of the invasive sea lamprey
in the Great Lakes (based on Hansen and Jones, 2008).
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Decision Analysis

Decision analysis (DA) is principally about uncertainty. Lindley (2006) explains the principal fea-
ture of DA: in the event of a problem of which you are uncertain, “you have to do something,
you have to act. Thinking about the act involves not only uncertainty... but also the possible
consequences of your action.” And so what we require is a measure of how desirable the out-
come could be, a method “to explore the manner in which desirability and uncertainty may be
combined to produce a solution to your problem. This method is called decision analysis be-
cause it permits you to analyze the manner in which you ought sensibly to decide.” Put another
way, decision analysis (DA) is a structured way to think about decisions, providing a procedural
structure within which a decision maker can develop beliefs and feelings into those subjective
judgments that are critical for a good solution (Clemen and Reilly, 2001).

A decision may also involve several and varied uncertainties that may interact “in tan-
gled ways” to determine ultimate consequences (Hammond et al., 1999). To be useful, uncer-
tainty must therefore be simplified to capture its essential information about its effect on possi-
ble choices by describing the key uncertainties, the possible outcomes of these uncertainties,
the chances of each outcome occurring, and the consequences of each outcome. DA is intended
to deal with surprises in this regard by explicitly and quantitatively considering the implications
of uncertainties for decisions (Peterman and Peters, 1998). It is this unambiguous and quantita-
tive approach to decisions that can reduce the arbitrary nature of those decisions by explicitly
incorporating uncertainty into the evaluation of alternatives to maximize the probability of
choosing the most beneficial option (Raiffa, 1968). More specifically, decision analysis treats
both our belief in a particular outcome in terms of a probability, and our satisfaction with that
outcome. Lindley (2006) emphasizes that belief and satisfaction are quite separate elements of
the same event, and that decision analysis is “a method of making the uncertainties and the
qualities of the outcomes combine, leading to a sensible, coherent way of deciding how to act.”

DA uses probabilities to quantify the consequences of a set of possible actions given the
uncertainties in our current knowledge, with the benefit that “uncertainty is handled in a consis-
tent and systematic way rather than being ignored” Hilborn and Ludwig (1993). It has been sug-
gested (Peterman and Anderson, 1999) that managers of natural resources have historically ad-
dressed uncertainty with the following methods:

e best point estimates for parameters and state variables that describe system dynamics

(although uncertainty is not considered once the parameters are estimated);

e maintaining the status quo (when managers are reluctant to revise their policies pre-
cisely because outcomes of actions are very uncertain};
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TABLE 1. Summary of proposed criteria for deciding whether and how to use adaptive man-
agement (AM) {adapted from Gregory et al. 2006).

Topic-area consideration

Criteria questions

Spatial and temporal scale

Duration
Spatial extent and complexity

External effects

Is the project timeline to obtain verified results compatible with
management decision-making requirements?

If spatial extent or complexity is large, are there opportunities to
apply AM on a subset of the problem and scale up?

Have potential issues related to background trends and cumula-
tive effects of management actions been addressed in the AM de-
sign?

Dimensions of uncertainty

Parameter uncertainty

Structural uncertainty

Stochastic uncertainty

Confidence in assessments

Has the AM design been pared down to focus on only those uncer-
tainties most likely to influence management decisions?

Are there profound structural uncertainties? If so, how will sur-
prise outcomes be managed?

How do low-probability random natural and other causal events
affect the AM design and expected outcomes?

If the confidence in the proposed AM design is low, can expert
judgment or other techniques help?

Costs, benefits, and risks

Specifying benefits and costs
Magnitude of effects
Multiple objectives

Perceived risks of failure

Can all the costs and benefits (and risks) be documented and
communicated in a manner understandable to all stakeholders?

Will the information collected through AM have sufficient predic-
tive ability to make a difference to managers?

Does the design and assessment of AM plans explicitly address the
multiple goals of stakeholders (rather than only scientists)?

Can stopping rules and clear thresholds identify and/or minimize
the perceived risks of failures, to species and to institutions?

Stakeholder and institutional sup-
port

Leadership
Flexibility in decision making
Avoidance of taboo trade-offs

Institutional capacity

Is there explicit policy guidance and leadership support for AM?
Will stakeholders see AM as an effective way to deal with uncer-
tainty?

Is there sufficient management flexibility (and continuity) to in-

corporate new information in revised experimental designs?

Does the proposed AM design involve any trade-offs that might be
considered taboo by some stakeholders?

Are sufficient analytical skills available (staff or contractors) to de-
sign, evaluate, and monitor AM plans?
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e aggressive policies for management interventions when the pressure for large, short-
term economic yields is high and potential negative consequences cannot be demon-
strated convincingly;

e application of somewhat arbitrary safety margins or other precautionary actions (when
risk is assumed to be high); and

¢ explicitly and quantitatively consider the implications of uncertainty for decisions using
a technique known as decision analysis to unambiguously reduce the arbitrariness of
decision-making.

It is recommended that readers consult Crawford et al. (2005) for a concise overview of the his-
torical development of DA—“making hard decisions in the face of uncertainty”—and Miles
(2007) for a thorough history. Additionally, a review of the development of DA operational cy-
cles is beyond my purpose, although this was done by Crawford et al. (2005} who include the cy-
cle of Clemen and Reilly (2001), a standard DA reference in the natural resource management
literature, but favour a variation developed in Peterman and Peters (1998) and Peterman and
Anderson (1999).

Embracing uncertainty, or at least attempting to handle it, means that we must measure
our beliefs through probability, both to see how they combine (i.e., how the beliefs of more
than one person can be made to cohere with one another) and how they change with new in-
formation (Clemen and Reilly, 2001; Lindley, 2006). It is critical to appreciate that DA deals with
“beliefs in action” by analyzing “how you might decide between different courses of action,
without saying what the decisions should be, only how they should be organized” (Lindley,
2005). As with AM, formal and thoroughly-documented examples of decision analysis in the
Great Lakes are rare and usually related to fisheries (see Crawford et al., 2005; Jones and Bence,
2009; and Jones et al., 2008; but Schleen et al., 2003 on sea lamprey). Finally, in order to provide
a brief look at DA in action, Box 1 provides a short overview of the use of DA in a science-policy
problem situation involving the management of the invasive sea lamprey in the Great Lakes
(based on Haeseker et al. (2007)).

BOX 1: Learning to manage sea lamprey.

The Great Lakes have proved vulnerable to the introduction of aquatic invasive species (AlS), or
non-native plants and animals, many of which (such as the sea lamprey) have significant eco-
logical and economic consequences. The 1JC (2009a) estimates that there have been about 180
such introductions into the Great Lakes. Francis and Regier (1995) note that each of the Great
Lakes has seen a widespread disappearance of most native trout and salmon species, with pre-
dation by the sea lamprey a primary cause of the extirpations (along with excessive predation by
humans). The Great Lakes Fishery Commission (GLFC) was established in 1955 primarily to direct
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control of the sea lamprey, an eel-shaped organism that parasitizes other fishes. The GLFC is the
major decision-making authority in sea lamprey management, and more than fifteen million dol-
lars (U.S.) is spent annually on controlling sea lamprey populations using periodic treatment of
spawning streams with a lampricide. Generally, high uncertainty surrounds our limited knowl-
edge of AIS biology, behaviour, and ecosystem impacts, however, complicating the relationship
between AIS research initiatives and the development of AIS management protocols (1JC 2009a).
The two sections below highlight aspects of recent Great Lakes research relating to AIS protocols
that employed adaptive management and decision analysis. The purpose is to illustrate rare ex-
amples where management objectives inspired research de_sign and the findings explicitly in-
formed a rigorous reconsideration of the objectives. ‘

Sea lamprey and adaptive management

Hansen and Jones (2008) developed and evaluated an alternative method (rapid assessment or
RA) of assessing the extent and location of lampricide application. Sea lamprey life history does
not require that every stream be treated each year in order for treatment to be maximally effec-
tive. However, natural variation in population characteristics makes it impossible to predict with
certainty when each stream will require treatment. Their objective was to compare the per-
formance of the RA method against the current assessment method (quantitative assessment
sampling or QAS). They assumed that the RA method would be less accurate but less costly (due
to fewer requirements of the sampling and ranking methods), and that assessment cost savings
could be added directly to the treatment budget in order to treat additional streams. They hy-
pothesized that allocating fewer resources in assessment would therefore mean greater sup-
pression of sea lamprey across the Great Lakes. They provide a summary of the significant dif-
ferences between QAS and RA, and descriptions of their larval sampling and stream ranking pro-
cedures,

Hansen and Jones determined that using the RA method to select streams for treatment
would result in at least as much or more sea lamprey mortality than the QAS method. Their
study is a rare example of adaptive management implemented properly because the two dif-
fering management activities (the RA and QAS assessment to inform lamprey treatment options)
are posed explicitly as competing hypotheses with testable predictions. They do note that their
“experiment is not a traditional example of adaptive management, because assessment options
rather than control options are being compared. However, because we compared assessment
methods that have a minimal effect on the system being observed, we were able to apply both
assessment methods to the same set of streams in each year of the study and directly compare
the results.” Determining the current status of a population is a critical component of many re-
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source management programs, they further note, and suggest that “this research is broadly ap-
plicable not only to sea lamprey management, but also to managed systems in general.”

Moreover, Hansen and Jones report that beyond the insights from their research with
direct linkages to future management, the GLFC (which had provided funding for the research)
decided to adopt the RA protocol for ranking streams beginning in 2008, and that “in the spirit
of adaptive management, managers and biologists will continue to monitor populations of sea
lampreys and native fishes to assess the performance of RA and adjust the protocol as necessary
to best meet management goals.” Indeed, the GLFC‘saved, approximately $300,000 (U.S.) by
employing the RA method rather than the QAS method that had formally been used, and similar
savings have been realized during the years following and were then used to conduct additional
lampricide treatments (Michael Siefkes, GLFC, Ann Arbor, Michigan USA, pers. comm.). Hansen
and Jones conciude by noting that “the use of adaptive management to test new methods of as-
sessment and resource allocation is a means through which the optimal balance of resource
demands can be determined and should be applied to other systems.”

Sea lamprey and decision analysis

Haeseker et al. (2007) designed a decision analysis (DA) to assist the GLFC (which partially
funded the research) in facing the challenge of developing feasible long-term control strategy
for effective control of sea lamprey in the St. Marys River. The project went on the assumption
that a DA “could provide a process for formally considering the uncertainties that made devel-
opment of an optimal strategy so difficult” to reconcile with many competing management pri-
orities.

Haeseker et al. followed the eight-step DA process outlined by Peterman and Anderson
(1999) and also endorsed by Crawford et al. (2005). They convened a meeting of scientists,
management agency personnel, and other stakeholders to describe the DA process and identify
candidate sea lamprey control actions, and describe subsequent discussions: of the attributes
and costs (i.e., the uncertainties) of each possible action. Defining the. management objectives
proved more difficult, they report, although with a carefully selected group of experts (i.e., any
stakeholder substantively engaged in the issue) they are able to narrow the list of uncertainties
to a small number that dominate in the decision process. Haeseker et al. then used a variety of
methods to assign probabilities to uncertain future states of nature and then modeled forecasts
of possible outcomes based on the range of management options. The decision problem was
visualized using a decision tree depicting “the management options and the critical uncertainties
that may influence the expected performance of different management options.” Haeseker et
al. used a variety of performance measures to rank the outcomes of ten management options
(which in a DA are described in terms that relate directly back to the management objectives,
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such as economic value or mortality rate). To determine whether the rank order of the ten man-
agement options (as preferences, given all factors given weight in the decision) changed with
different assumptions, Haeseker et al. performed a sensitivity analysis that showed that the
conclusions of the analysis were independent of the choice of performance indicator, meaning
that the conclusions were rbbust. '

As in the adaptive management example, the GLFC used the research findings to guide
future management decisions. Haeseker et al. explain that there were three consequential out-
comes to their analysis: “First, our explicit consideration of uncertéinty altered the choice of
management option made by the GLFC... Second, the analysis allowed the GLFC to justify a
compromise management option that reflects a balance of short- and long-term interests. Third,
the analysis cemented support for ongoing assessment in the St. Marys River to inform future
decisions.”

DAAM

Despite the strengths of adaptive management to generate learning, any particular process of
investigation through management, adaptive or not, must usually consider more than one can-
didate policy option. Each of these options will inherently embody uncertainty from the com-
plexity and variability of the problem situation, and from both the sampling and modelling error
that occurs in trying to quantify and describe the system (Peterman and Peters, 1998). Resource
management has historically failed to address uncertainty, or has done so with arbitrary means
in the absence of good understanding or appreciation (Hilborn and Ludwig, 1993; Peterman and
Anderson, 1999).

Adaptive management is a set of techniques to improve understanding, but alone it is
not a decision process or model (Argent, 2009). Adaptive management can contribute reliable
knowledge to decision making through the generation of learning, but the modification of be-
haviour (such as some element of management) subsequent to learning must result from a deci-
sion process. Decision analysis is such a process. AM and DA are more than complementary:
“they need each other” because together (i.e., DAAM) they are “all about making hard decisions
in the face of uncertainty while reducing key uncertainties through management” (Crawford et
al., 2005; their emphasis). Although the scientific aspect of AM can leave managers and other
stakeholders believing that important non-scientific questions or issues are subservient to some
higher calling to learn, the DA process in fact helps AM to capture those issues and beliefs in a
very transparent and accountable way. Similarly, DA on its own can be a useful tool for manag-
ers to organize their possibie actions into a framework that explicitly incorporates their key un-
certainties about the likely consequences of various decisions to act, but that if an uncertainty is

Chris McLaughlin, PhD Thesis, McMaster University, Page 77



significant enough to be included in a formal DA, then it is important enough to use AM as a tool
to reduce that uncertainty.

Figure 4 illustrates how the principles of DA and AM combine to create four shared prin-
ciples of DAAM that reflect the shared history of DA and AM from a “common lineage of
thought” on the role of uncertainty in resource management: non-exclusive participation, ex-
plicit management objectives, probabilities of competing hypotheses, and valued reliable infor-
mation (Crawford et al., 2005). Jones and Nudds (2003) capture the essence of DAAM in that
“AM without DA is inefficient and DA without AM is unfinished business” —inefficient because
information gained through an AM program without DA would not necessarily lead to improved
policy revisions in future, and unfinished business because for such reductions to be achieved a
DA process requires the reliable information gained through AM. The cyclic, rigorous power of
DAAM derives from the use of DA for organizing and choosing actions and AM for assessing their
effectiveness. This ultimate meaning of the DAAM approach was articulated by Holling (1978} in
stating that “it should be clear that the real problem of evaluation is not one of technique, but
of meaning... [that] the ultimate goal is not to produce a set of numerical rankings, but to un-
derstand the strengths and weaknesses of alternative policies' performances. For it is on the ba-
sis of such understanding that meaningful, adaptive steps can be taken toward policy modifica-
tion, improvement, and eventual implementation.”

Furthering a better understanding as it has been described in this chapter will be the
hallmark of an adaptive governance model. This defining characteristic is captured in the term
value of learning (VOL), as it recognizes learning explicitly as a core management objective with
benefits to a decision process that can be defined and evaluated (McDaniels and Gregory, 2004).
The VOL recognizes that many aspects of a decision can benefit from learning, including a better
characterization of the objectives, the suggestion of new options (including ways to better im-
plement existing options), creation of a performance measure for learning, and improved un-
derstanding about consequences and tradeoffs between learning and other objectives. In addi-
tion, learning can occur for related decisions outside the current decision context, and hence,
the VOL can be extremely high where many related decisions that have recurring elements,
common features, and high stakes are affected. The VOL is perhaps the most elegant description
of how AM can be integrated explicitly with DA in resource management decision-making (Craw-
ford et al., 2005).
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FIGURE 4. Essential principles of Decision Analysis, Adaptive Management, and DAAM as com-
bined and illustrated by Crawford et al. (2005). According to Jones and Nudds (2003), DA and
AM are more than just complementary, as that would imply that they are not necessarily co-
dependent but exist merely adjacent to each other. indeed, AM without DA is inefficient, and
DA without AM is unfinished business. The four shared principles represent the full breadth of
DAAM, involving fully people, uncertainty, choices, policy, management, and learning.
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Research Context for DAAM in the Great Lakes

Actual applications of active processes of DAAM in the Great Lakes—management activities and
decision processes to make hard decisions in the face of uncertainty while reducing key uncer-
tainties through management—have been exceptionally rare. Elsewhere, major components of
both DA and AM were present in an integrated approach to an Australian multispecies fishery
(Sainsbury, 1987, 1988, 1991; Sainsbury et al., 1993, 1997). These researchers demonstrated
how DA could usefully compare experimental and non-experimental strategies with respect to
economic performance of management options. In an unpublished masters thesis at the Univer-
sity of British Columbia, Ohlson (1999) explicitly combined DA and AM to apply to a land use
conflict with chronic uncertainty. Benefits of DAAM in the circumstances that he investigated
were its ability to reveal the effects of key uncertainties on the ranking of alternative manage-
ment actions, and to increase confidence among stakeholders because of the significant de-
mands that DAAM places on transparency and accountability. David Marmorek and colleagues,
principally at ESSA Technologies Ltd. in Vancouver (e.g., Deriso et al., 2001, Peters et al., 2001,
Marmorek and Peters, 2002), have developed and implemented arguably the most sophisti-
cated DAAM process for recovery of depleted and endangered populations of Columbia River
chinook salmon. Overall, their research demonstrated that robust recovery strategies could be
identified before uncertainties were fully resolved, which may not occur until the stocks have
disappeared.

The purposeful development of DAAM in the Great Lakes region has been driven by
Mike Jones of Michigan State University and Tom Nudds of the University of Guelph (e.g., Jones
and Nudds, 2003), and by Steve Crawford at the University of Guelph in conjunction with the
Chippewas of Nawash First Nation on the Bruce Peninsula in southwestern Ontario and the On-
tario Commercial Fisheries' Association (e.g., Crawford et al., 2005). Linkov et al. (2006) were
also developing DAAM-related concepts, but with only marginal and non-specific reference to
the Great Lakes. Adaptive management is an organizing principle in the Canada-Ontario Agree-
ment Respecting the Great Lakes Basin Ecosystem (Canada and Ontario, 2007), the IJC’s Interna-
tional Upper Great Lakes Study (1JC, n.d.), and the 1JC’s developing Nearshore Framework prior-
ity (UC, 2009b). There are other examples of AM programs (e.g., MacDonald et al., 1999), but
none are coupled explicitly with DA. Perhaps the one area of Great Lakes management with an
effective history of active AM is sea lamprey control, where many sea lamprey control programs
have contained elements that are arguably consistent with adaptive management principles of
using science to inform policy by formally evaluating performance of management and adjusting
policy as learning is achieved (M. Jones, personal communication). Decision analysis has also
been applied in a Great Lakes fisheries context, including for management of the salmon fishery
in Lake Michigan and of the walleye fishery in Lake Erie (S. Crawford, personal communication).
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Again, the reader is referred to Box 1 (mindful that these two examples are not explicitly
DAAM). Currently, there are three active research programs focused on the development and
application of DAAM for Great Lakes fisheries management, including for Lake Huron fisheries
management, Lake Erie walleye and yellow perch fisheries management, and for the Great
Lakes Fishery Commission’s ecological review of exotic salmon stocking in the Great Lakes Basin
(S. Crawford, personal communication).

Policy Context for DAAM in the Great Lakes

It follows from the purpose of the Agreement, “to restore and maintain the chemical, physical,
and biological integrity of the waters of the Great Lakes Basin Ecosystem” to ask: restore and
maintain at what identifiable endpoint? This question represents a fundamental tension in eco-
logical restoration because defining what measureable degree of restoration is both attainable
and acceptable is highly contestable. Adaptive governance is critical to resolving these types of
guestions—especially when we must cope with uncertainty in our knowledge and with compet-
ing preferences and beliefs as the primary context for decision making.

The UC’s Science Advisory Board’s (SAB) contribution to the 1JC’s 1999-2001 Priorities
Report (1JC, 2001) recommended that the 1JC “comprehensively identify and review emerging is-
sues.” A principal objective of the SAB’s emerging issues workshop in 2003 was to identify “spe-
cific initiatives that represent the most promising future opportunities for sustaining progress”
under the Agreement (1JC, 2003a). The workshop concluded that the institutions of the Great
Lakes are fundamentally unable to stop new and re-emerging stressors without a renovation of
their governance structure, and that the Agreement should be examined for opportunities to
improve integration between science and policy. Science and policy have a tendency to be
“overcompartmentalized, with policy frequently lagging behind current scientific understand-
ing” it was also concluded, and therefore that greater institutional capacity is required to reduce
scientific uncertainty (1JC, 2003a). However, there is a lack of flexible institutional structures that
would enable us to synthesize and learn from that future research, and these structures will be
required so as to form coherent policy based on a more systemic understanding of Great Lakes
systems for decision making (McLaughlin and Krantzberg, 2006).

Could a reinvigoration of Remedial Action Plans (RAPs) provide the type of institutional
structure needed to pursue DAAM initiatives? RAPs have proven difficult to develop and imple-
ment over the long-term because of difficulties in sustaining progress and in maintaining con-
tinuous and vigorous oversight. However, RAP governance modeis could be well-suited to incor-
porate DAAM processes because RAPs were designed to be mechanisms to “harmonize and
achieve” the interdependent goals of environmental, social, and economic development (Hartig
and Zarull, 1992; also Sproule-Jones, 2002; Krantzberg, 2003, 2006). RAP processes may also be
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suitable for DAAM because beyond institutional structure, mere participation in RAPs exhibited
uncertainties: cost uncertainty (e.g., who is going to pay for this, and will it be more than pro-
jected?), cause and effect uncertainty (e.g., do we understand what is going on, and do scien-
tists and lay stakeholders share the same concerns on issues such as sediment remediation or
habitat restoration?), trust (of each other) and other elements of social cohesion (such as de-
fining and sharing responsibilities), valuations of nature (e.g., how to agree on ranking one bene-
ficial use over another, and answering what endpoint is sufficient?), and uncertainty that all the
effort will be worth it in the end.

Is there evidence that an adaptive governance approach could be possible in the Great
Lakes? In an authoritative chronicle of the Agreement’s history, Botts and Muldoon (2005) sug-
gest that several features of the Great Lakes regime have contributed to it success, three of
which | highlight below as possible contributions to creating the conditions for adaptive govern-
ance with a more rigorous and inclusive approach to collective decision making in the Great
Lakes.

Joint Fact-Finding and Research

The Agreement obliges both federal governments to contribute to research and moni-
toring needs identified through the IJC in addition to their individual research programs. The
Agreement also goes beyond the Treaty’s short-term application of this function in recognizing
the necessity for ongoing research and joint monitoring to measure progress and identify
emerging problems. Joint fact-finding has evolved with the regime, contributed to the develop-
ment and acceptance of new concepts (such as the weight of evidence approach), stimulated
debate about how to make decisions in the face of incomplete knowledge, and enhanced the
credibility of the 1JC (Botts and Muldoon, 2005). Joint fact-finding benefits our collective con-
struction of knowledge and understanding (Andrews, 2002). However, as responsibilities have
evolved with revisions of the Agreement, a decline in the capacity of the lIC to collect and ana-
lyze data makes the impact of joint fact-finding uncertain. In particular, the change in the role of
the WQB from evaluating government programs and progress toward meeting Agreement ob-
jectives to simply policy advisor to the 1JC created a gap in gathering and analyzing information
(Botts and Muldoon, 2005).

Accountability and Openness in Information Exchange

There are several mechanisms in the Agreement intended to foster accountability and
openness, which in turn promotes involvement and a sense of community among numerous and

diverse Great Lakes interests, including the requirement for regular progress reports by the advi-
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sory boards to the 1JC and by the 1JC to the governments (to be followed by the responses of the
Parties to the 1JC), and the requirement for periodic review of the Agreement itself (Botts and
Muldoon, 2005). Al aspects of those processes are (relatively) open to public scrutiny, and the
Great Lakes Regional Office is directed to provide a public-information service on the programs
of the Agreement. The governments have allowed observers to attend BEC and SOLEC meetings,
although they have not actively sought or promoted public participation at these events. Addi-
tionally, the public participation in its biennial meetings that has been promoted historically by
the UG, including participation from industry, civil society, professional organizations, has di-
minished since the 1990s (Botts and Muldoon, 2005). And the highly superficial engagement of
non-governmental stakeholders in the 2010 renegotiation of the Agreement has been the sub-
ject of significant criticism based on concerns that it will undermine confidence in the final re-
vised Agreement (e.g., GLU, 2010).

The joint nature of many research programs under the Agreement has encouraged sci-
entists to share research outcomes not just with each other, but with program managers, poli-
cymakers, legislators, and activists in the larger community. This practice of social learning has
engendered at times a camaraderie among government-agency officials, 1JC staff, scientists,
staff and members of environmental organizations, and political leaders and their staff (Botts
and Muldoon, 2005). Furthermore, because the Great Lakes policy regime is founded on the
1909 Boundary Waters Treaty that established the IJC, those relationships between stake-
holders benefits from historical, relatively stable, and ongoing established processes that would
be vital to establishing adaptive governance structures that combine science and society—
largely because of the commitment and leadership that is required, and because of the local and
regional processes in which an organization such as the 1JC is logically and historically positioned
to play a central role. “The triumph of using the 1JC to avoid disputes about use of the waters
under the treaty,” state Botts and Muldoon (2005), “set the stage for the challenge of restoring
ecological integrity under the Great Lakes Agreement.”

Flexibility and Adaptability to Changing Circumstances

Most international agreements are adopted to solve a specific problem or resolve a spe-
cific dispute and have little ability to accommodate significant related issues. The flexibility of
the Agreement results from the periodic reviews that are required to assess progress and to al-
low consideration of changes to any element of its programs (Botts and Muldoon, 2005). Those
changes provide opportunities to apply new knowledge and adapt the objectives of the Agree-
ment to changing circumstances, despite that these opportunities may have been underutilized
in the past. It is this ability to apply new knowledge that suggests that the Agreement may be
amenable to DAAM processes and feedbacks in the manner illustrated in Box 1.
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Elements of DAAM Accountability

The federal governments have various obligations to report, explain, and/or justify actions they
take to fulfil the purpose of the Agreement. Some of that responsibility is shared (under varying
circumstances and jurisdictional authority) with stakeholders such as provincial and state agen-
cies and a growing list of others with a desire to participate in management and restoration ac-
tivities. These additional stakeholders represent a cross section of society, such as civil society
groups, First Nations and Tribes, industry and trade organizations, municipal governments, pro-
fessional organizations and academics, and individual citizens. However, it is critical to appreci-
ate that despite the challenges involved in facilitating a wider participation in decision making,
the principles of DAAM actively require this participation. The shared principles of DAAM as il-
lustrated in Figure 4—non-exclusive participation, explicit management objectives, probabilities
of competing hypotheses, and the value of information—are the foundation for accountability
in DAAM processes, as they direct who is involved and require substantial trust and openness,
and transparency. The principles also incorporate to two overarching characteristics of man-
agement that require special focus under DAAM: the technical design elements of DAAM neces-
sary for proper implementation, and the institutional insights to improve the governance struc-
ture, particularly transparency and accountability, necessary to operationalize DAAM. The for-
mer without adequate attention to the latter will significantly undermine the robustness of the
process, particularly as DAAM is an inherently social process.

Norton (1995) states that “environmental management faces a crisis” in that domestic
legislation and international agreements all urge that natural systems be managed to protect
system health and integrity. However, the design of such laws and institutional arrangements
have not yet developed a consensus in operational management directives, and therefore we
have not typically seen the kinds of significant changes in management and decision-making
necessary for DAAM initiatives. The challenge of creating such change is hindered in the Great
Lakes by multiple uncertainties and multiple institutional actors and priorities. | emphasize that
the practicality of applications of DAAM (i.e., careful case selection in future), the importance of
stressing process and not prescribing recipes, and the importance of cultivating relationships
and commitments across stakeholder groups will underpin whether attempts to incorporate
DAAM into existing or future Great Lakes management programs succeed. Authors and practi-
tioners indicate that common themes of DAAM success include the importance of leadership,
partnerships, ‘closing the loop’ to management, and organizational commitment and resources.
These themes are all critical issues of accountability, too, because where DAAM is concerned
with appropriate balance between management objectives and learning objectives, compromise
is usually required to maximize learning and minimize risk (Murray and Marmorek, 2003a).
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Allan et al. (2008) detail three strategies for building adaptive organizations and proc-
esses that engage the those with primary responsibility for programs with support staff and out-
side stakeholders and | abbreviate these three strategies as follows. Strategy 1 encourages prac-
titioners and their leaders to define adaptive management, focus and be purposeful, that as a

pre-requisite for other actions, proper adaptive management programs “must be recognized as
a radical departure from established ways of managing natural resources. Adaptive manage-
ment is not ‘business as usual’, nor should it be seen as an excuse to muddle through manage-
ment problems.” In this respect, organizations and their leaders must create the conditions for
managers to be adaptive and reflective by defining the context in which appropriate manage-
ment actions can occur. DAAM will require champions who have (or who have been given) the
time, resources, capacities, and responsibility to influence how policy is devised and how it is
implemented. When such leadership is in place purposeful activities can be developed and im-
plemented (Allan et al., 2008).

Strategy 2 advocates that practitioners and their leaders encourage and support evalua-
tion. Evaluation considered as a stage in learning and not as mere auditing is central to the
adaptive management process. For example, research and coordination can often mean con-
ducting inventories, which does not meet the requirement for learning. Evaluation also requires
that the necessary institutional space must be actively created to allow genuine reflection on
processes and outcomes. Creating such space requires a reassessment of institutional incentive
systems, and there must be an acceptance of the limits of knowledge and the possibility of er-
rors and mistakes (Allan et al., 2008).

Strategy 3 is a directive to collaborate and integrate. Participatory approaches require a

recognition and acceptance of the multiple ways of knowing and understanding. However, social
learning processes cannot be simply lifted from the page and applied (Keen et al., 2005). The le-
gitimacy of knowledge and learning that underpins management decisions must be clarified, es-
pecially when integration of scientific and other forms of knowledge generation are proposed as
it is explicitly in DAAM. Ultimately, DAAM strategies turn accountability from being merely re-
sponsive (e.g., to reporting requirements) into an incentive to lead.

Uncertainty and Learning in the Great Lakes

The focus of this chapter has been on how we might better integrate priorities and uncertainties
about the future of the Great Lakes, and in the process improve the accountability, responsive-
ness, and efficacy of restoration policy and decision making. Research into decision making has
traditionally focused on how individuals choose among alternatives to make the ‘right’ decision.
Three traditional assumptions about the creature known as homo economicus (Lee, 1971) are
that the rational decision maker is thoroughly informed, is infinitely sensitive and discriminating,
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and possesses the rational capacity for ordering alternatives so as to maximize something. How-
ever, we now know that decisions are almost always taken in the context of incomplete knowl-
edge, a reality imposed by inherent uncertainties in complex systems of people and nature.
Whether people individually make rational choices is somewhat beside the point, at least in the
context of requiring a forum for the open exchange and reconciliation of a broad range of dif-
fering and often conflictual perspectives. A corollary of that diversity of opinion is the expecta-
tion of disagreement about what we should maximize (and why).

Decision making cannot be thought of as an event, decoupled from our continuous cop-
ing in the face of the complexity and uncertainty that characterizes human-environment interac-
tions. The question is how do we properly attend to significant threats that undermine social-
ecological resilience in the Great Lakes and elsewhere, and how can we do justice to the volume
of effort among science and society to rehabilitate the Great Lakes and create a sustainable fu-
ture? At the root of this dilemma is a fundamental question that we are obligated to answer:
how does our experience stand in relation to our problems? | say that we are obligated because
a burden is not only a load that must be borne—a serious task for example, with the potential
for serious consequences—but it also implies a duty or responsibility.

To grasp the significance of DAAM for accountability and success at solving very real
problems facing restoration of the Great Lakes, consider that a// management decisions are
taken in the face of uncertainty (Ludwig et al. (1993), and that a/l key uncertainties in manage-
ment are learning opportunities (Murray and Marmorek, 2003a). A primary concern is whether
the institutional capacity exists (or can be created) to embrace a fundamental and systemically
different approach to management that explicitly acknowledges that we always lack sufficient
knowledge to act with a full understanding of consequences. DAAM demands that we elevate
the role of double-loop learning activities such as monitoring and evaluation beyond the cos-
metic and superficial attention they too often receive. The institutionalization of DAAM is de-
pendent on building capacity, support, and enthusiasm for a culture of learning, and systems
that enable institutional memory of what is learned. The ability and willingness to institute such
a capacity is perhaps the ultimate accountability in considering the question of how to begin to
incorporate DAAM into existing or new Great Lakes management paradigms. The present is a
good time for those capable of living with uncertainty, suggest Westley et al. (2006) in a hopeful
tone, because a willingness to embrace it offers the possibility of transformation, and some re-
lief from the sense of “being stuck” that burdens so much of what environmental management
is trying to accomplish.
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CHAPTER FIVE

REMEDIES FOR IMPROVED DEVELOPMENT AND IMPLEMENTATION OF
REMEDIAL ACTION PLANS IN THE GREAT LAKES: A POLICY DELPHI STUDY®

There is no discipline in the world so severe as the discipiine of
experience subjected to the tests of intelligent development
and direction.

—John Dewey, 1938
Experience and Education

Abstract

Remedial Action Plans have been the principal program to operationalize the ecosystem ap-
proach to management in the Great Lakes. Progress since 1987 has been slow and disappoint-
ing, however. It is possible that the program may be terminated or be subsumed into a new
framework for addressing chronic environmental degradation in nearshore areas despite very
little systematic inspection of the strengths and limitations of the RAP program. We conducted a
three-round online and anonymous Policy Delphi involving several dozen experts in the develop-
ment and implementation of RAPs across the Great Lakes basin within government, industry,
academia, and civil society. Round 1 collected their direct knowledge of the strengths and
limitations of RAPs. We distilled that feedback in Round 2 to have participants further reflect
specifically on what worked and what did not work in their RAP experience as practitioners. We
found an expected diversity of opinion on what ails the RAP program, and an unexpected
consensus on the desire to move forward with all of the seven governance options that
emerged from Round 2 and were ranked in Round 3. The ranking also indicated a consensus that
the options were relatively feasible and likely to succeed as enhancements to the current
governance of RAPs. Importantly, the results relate to both the structure and attributes of RAP
governance. We stress the need to focus on the predominant tendencies and characteristic atti-
tudes that underlie RAP processes. These findings will have broad significance for other evolving
place-based nearshore restoration strategies in the Great Lakes and elsewhere that such pro-
grams have been initiated.

° McLaughlin C, Krantzberg G. In prep. Remedies for Improved Development and Implementation of Re-
medial Action Plans in the Great Lakes: A Policy Delphi Study.
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introduction

Amendments to the Great Lakes Water Quality Agreement in a 1987 Protocol designated forty-
‘ two of the most severely degraded areas in the region as Areas of Concern (AOCs; Figure 2; a
forty-third AOC was added in 1991). Each AOC is located in nearshore environments such as
embayments, harbours, and connecting channels, and the degradation of each is defined by the
measurable ‘impairment’ of numerous chemical, physical, or biological aspects of the water
body termed ‘beneficial uses’ (Table 2). Many beneficial use impairments (BUI} are strictly
ecological, such as fish tumours or other deformities, and loss of fish and wildlife habitat. Others
have socioeconomic repercussions such as restrictions on fish and wildlife consumption and
restrictions on dredging activities. Although many are measurable using technical means, human
preferences in some are explicit, such as degradation of aesthetics and taste and odor problems.
However, the satisfactory endpoint objectives of every impairment extend beyond the purview
of strict technical analysis, at least implicitly, because conflicts over the management of such
common pool resources are never simply material (Adams et al., 2003), and social and cultural
norms vary among individuals and sectors. Difficulty is therefore expected in deriving collective
decisions on questions such as whether to restore wildlife habitat prior to visual aesthetics, for
example, as well as determining how much habitat is enough or when and whether sediment
remediation is sufficient. Although these questions can be informed by science, their resolution
as policy issues is a sociopolitical exercise.

The 1987 amendments formalized Remedial Action Plans (RAPs} as locally-designed
ecosystem approaches to the removal of beneficial use impairments (BUls). Annex 2 of the
Agreement stipulates that RAPs are to “embody a systematic and comprehensive ecosystem
approach to restoring and protecting beneficial uses” in AOCs, and that they are to provide a
continuing historical record of assessment, remedial actions, and changes in the environmental
conditions of AOCs that result from such actions. The ecosystem approach represents a
significant departure from the traditional approach of the original 1972 Agreement, and
demonstrates why the Agreement’s ability to evolve to meet new challenges has been
considered pioneering (Vallentyne and Beeton, 1988; Botts and Muldoon, 2005). Initial success
of the 1972 Agreement was based on a rational analytic understanding of contamination prob-
lems as well documented (to the extent that they were known) and technical solutions as rela-
tively straightforward (Bulkley et al., 1989; Regier et al., 1999).
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FIGURE 5. Locations of 43 Areas of Concern in the Great Lakes — St. Lawrence River Basin. Map
courtesy of Environment Canada; note that Wheatley Harbour in Ontario was delisted in April,
2010, although an updated map was unavailable when the thesis went to print.

Areas of Concern in the Great Lakes -
St. Lawrence River Basin

t. Marys River
e Spanish Harbour

Deer Lake-Ca%VCreek/R )
stique River
gc,; River

Menomineé River 4
& chestgr Embayment
Fox River/Southern Gréen Bay § %Sf:gggg‘ﬁl?vgr N:w York)
5 i 32;\

Sheb&gan River .
Milwaukee Estual Legend
i % Binational RAPs
Waukegan Harbor & Canada
B usaA

& Areas in Recovery
Yt Delisted Canadian AOCs
B Delisted U.S. AOCs

Grand Calumet Rivi

Kalamazoo: River

Chris McLaughlin, PhD Thesis, McMaster University, Page 98



TABLE 2. Beneficial Use Impairments. Impairment of a beneficial use (BUI) of the Great Lakes is
defined as a change in the chemical, physical, or biological integrity of the Great Lakes system
sufficient to cause any of the 14 use impairments listed below, or other related uses covered by
Article IV of the Great Lakes Water Quality Agreement, such as the microbial objective for wa-
ters used for body contact recreational activities. The figures in the table (n = 39) do not include
the four Areas of Concern (AOC) delisted to date: Collingwood Harbour, Severn Sound, and
Wheatley Harbour in Ontario, and Oswego River in New York.

Number of Percentage
Beneficial Use Impairment AQCs with of AOCs
with BUI with BUI

1. restrictions on fish and wildlife consumption 34 87
2. tainting of fish and wildlife flavour 4 10
3. degradation of fish and wildlife populations 27 69
4. fish tumours or other deformities 20 49
5.  bird or animal deformities or reproductive problems 13 33
6. degradation of benthos 34 83
7.  restrictions on dredging activities 34 87
8. eutrophication or undesirable algae 19 49
9. restrictions on drinking water consumption, taste

12 29

and odor problems
10. beach closings 24 59
11. degradation of aesthetics 24 59
12. added costs to agriculture or industry 7 17
13. degradation of phytoplankton and zooplankton 9 2
populations

14. loss of fish and wildlife habitat 31 79
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Such success was typical of the traditional technocratic approach to environmental
problem solving that assumes primacy for technical information and the role of the technologi-
cal expert {Miller, 1985). The phosphorus abatement program initiated by the first Agreement
led directly to water quality improvement (although to a lesser extent than was first expected;
1JC, 1976). Significant new threats to human and ecosystem health from persistent bioaccumula-
tive chemicals were detected during the mid 1970s, however, with a corresponding recognition
that a more comprehensive approach to management would be required (NRC-RSC, 1985).
Subsequently, the revised 1978 Agreement dramatically altered the conceptual basis for resto-
ration in an attempt to better understand and relate to degrading social-ecological interactions
and correct them with new and more comprehensive programs (Lee et al., 1982; Caldwell,
1988). In introducing the concept of RAPs, the 1987 Protocol provided a mechanism by which
the local character and variation in problems and possible solutions could be reflected in
management. RAPs also extended participation in planning to all levels of government, industry
and other private interests, civil society and aboriginal groups, and academics and individual
citizens.

The RAP process involves identification of BUIs and their causes, options and preferred
actions to resolve these impairments that identify the persons or agencies responsible for
implementation of remedial measures, a schedule for implementation, and an evaluation
process for surveillance and monitoring to track progress and confirm eventually that the
impairments have been ameliorated. The end goal of a RAP is ‘delisting’ of the AOC, meaning
that all BUIs identified have been restored according to defined criteria through a process that
engages the complete range of stakeholders and secures a commitment for full implementation
(Botts and Muldoon, 2005). At the outset, RAPs generated excitement and optimism from three
principal sources: the explicit inclusion of multiple and non-technical stakeholders in decision
making, the accountability involved in specifying responsibilities for action, and the oversight
function of the IJC to review and evaluate progress towards the objectives of each RAP (Hartig
and Vallentyne, 1989). And yet, “siow progress” on RAPs was a “major disappointment almost
from the beginning” (Botts and Muldoon, 2005). For example, Colborn et al. (1990} stated that
RAPs would be a “major test of the ecosystem approach,” and that the 1990s would be a
“crucial period,” the partial or complete withdrawal of federal or subnational funding for RAPs
in both countries during that decade contributed to a lack of implementation and a loss of public
enthusiasm (1JC, 2003; Krantzberg, 2002, 2003; Botts and Muldoon, 2005; OPAC, 2006). These
circumstances were exacerbated by a decline in the effectiveness of 1JC oversight (Botts and
Muldoon, 2005) and a general leadership malaise characterized in part by a governmental
“reluctance” to accept responsibility for fulfilling Agreement obligations (GAO, 2003; also OAG,
2001; GAO, 2009).
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There was significant effort during the first decade of RAPs to determine the key
characteristics that would promote their success (e.g., Caldwell, 1988; Hartig and Thomas, 1988;
Hartig and Vallentyne, 1989; Hartig and Zarull, 1992b; Landre and Knuth, 1993; MacKenzie,
1993, 1997; Gurtner-Zimmerman, 1995; Hartig et al., 1995; Krantzberg and Houghton, 1996;
Kellogg, 1998; Krantzberg, 1998). But a Web of Science literature search for more recent insights
on RAPs demonstrates a precipitous decline in interest in RAP evaluation during the second (and
now third) decade of the RAP program (notwithstanding e.g., Sproule-Jones, 2002). The most
recent 1JC (2003) status report on progress in RAP development and implementation and the
restoration of beneficial uses concluded that key challenges to further progress include insuffi-
cient financial commitments, unclear accountability and responsibility, undefined restoration
priorities and targets, and a lack of adequate monitoring—essentially the entire program. More
recently, independent federal auditing agencies have been critical of the inability of both federal
governments to adequately coordinate and assess AOC-related activities and outcomes (e.g.,
OAG, 2008; GAO, 2009). And more broadly, the formal 2006-2007 Agreement Review concluded
that many of the Agreement’s provisions are outdated, the roles of various orders of
government and the public are not clear, and accountability is weak (ARC, 2007). Jackson (2010)
observes that with only four of the forty-three AOCs currently delisted there are now frequent
calls for the AOC concept and the RAP program to be abandoned. In this context, the 1JC (2009)
has recently proposed the development of a framework to more broadly encompass the
ecological problems that occur in the nearshore of the Great Lakes and link those problems
more closely to watershed management initiatives. But what is current reality with respect to
those three initial sources of enthusiasm for RAPs? Understanding such critical collaborative
interactions is a key to successful management planning and effective decision making (Bulkley
et al. 1989), and could inform new approaches to RAPs and other policy developments specific
to the nearshore zone of the Great Lakes and their connecting waterways.

Deficiencies in governance will have unknown consequences for RAPs into the future.
The slow progress may result in a gradual, incremental program retreat, in program termination,
in RAPs being be subsumed into a broader governance framework, or evolving in some combina-
tion of these options. Given this uncertainty and the potential for significant changes in the RAP
program, it is an appropriate time to look back at what has worked, or not, and why. Yet a
formal post-audit appraisal with respect to the RAP program’s development and implementa-
tion appears non-evident. It is common for authorities to announce and instigate new natural
resource management programs without evaluating the effectiveness of current or previous
programs. Such institutional behaviour is symptomatic of a pathology of natural resource
management that stifles learning from experience and diminishes the resilience of social-
ecological systems (Holling, 1995; Holling and Meffe, 1996; Briggs, 2003). We sought to help
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overcome this tendency with respect to RAPs. To fully benefit from experiences with the RAP
program in a forward-looking, solution-based manner, we conducted a study that accessed the
knowledge base of a cross section of technical and non-technical experts inside and outside of
government with significant first-hand experience with RAP development and/or implementa-
tion. The goal of this study was to use an analysis of factors that helped or hindered the success
of the development and implementation of RAPs to distil a set of lessons learned from that
collective knowledge. And secondly, to translate those lessons into policy options that could in-
form the future design of placed-based, nearshore restoration commitments and governance.

Methods

We used the Policy Delphi technigue to systematically characterize the strengths and limitations
of RAP development and implementation in order to distil broad expert knowledge from across
the Great Lakes basin into policy options to facilitate decisions on future governance reform for
improved place-based restoration of nearshore environments (Figure 6).

The Delphi qualitative research technique was initially devised to make effective use of
informed intuitive judgment to generate long-range consensual forecasts on technological is-
sues (Dalkey and Helmer, 1963). In its simplest form, the technique is a systematic solicitation
and collation of anonymous expert opinion through a series of designed questionnaires
(‘rounds’) interspersed with structured feedback (Linstone and Turoff, 1975). Its iterative nature
allows participants to reflect on that feedback prior to providing subsequent opinion, and there-
fore in a sense ‘collaborate’ with other participants. Achieving a consensus around a question,
proposal, or forecast is the traditional objective of a Delphi study, and convergence of opinion
remains an objective of most standard Delphi applications (Landeta, 2006). Where a systematic,
open, and accurate collection of opinion is required, the absence of personal contact among
participants in a Delphi is advantageous over workshops and other interacting group techniques
that can suffer from individual dominance due to rank or personality, as well as inherent pres-
sure to conform to group opinion (Needham and de Log&, 1990). in addition, the Delphi generally
demonstrates a high level of participant equality through the anonymous pooling of independ-
ent judgments and opinions.

The conventional Delphi assumes that a choice can be justified prior to its presentation
to decision makers for formal approval. This suggests that the conventional Delphi is inappropri-
ate for policy questions, as the product is not consensus necessarily, but rather a comprehensive
assessment of relevant options and their rationales or some other measure of their suitability
(Needham and de Loé&, 1990). Inherent dissensus is to be expected in an exploration of complex
policy issues, however, and we therefore designed our study using the Policy Delphi survey
methodology, a variation of the standard Delphi, as a forum for ideas designed to generate the
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FIGURE 6. Schematic of the Three-Round Policy Delphi Study. The figure illustrates the flow of
events in the process of distilling potential governance options from the direct experience and
substantive knowledge of our participant group in the development and/or implementation of
RAPs. Round 1 collected open-ended reflections on strengths and limitations of each local RAP
governance model framed by properties of governance of interest in Great Lakes governance
design. Round 2 was based on four significant factors in RAP performance distilled using qualita-
tive coding methods from the textual data gathered in Round 1; it invited open-ended sugges-
tions on how to improve what worked and remedy what did not work with respect to the influ-
ence of those four factors on the RAP experience of each participant. Round 3 was based on
seven potential governance options distilled from improvements and remedies suggested in
Round 2. Participants rank each option based on their belief in its desirability (i.e., is it advisable
and worthwhile pursuing), feasibility (i.e., would there be receptivity to considering and sup-
porting the idea), and likelihood for success (i.e., would there be positive governance and envi-
ronmental performance outcomes if the idea were implemented).
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fullest and most substantive range of views and potential resolutions to a policy issue (Turoff,
1970, 1975; de Loé&, 1995; Franklin and Hart, 2007). The Policy Delphi is a decision-facilitation
tool used to address a broadening set of objectives, such as to explore or expose underlying as-
sumptions or perceptions (e.g., Collins et al., 2009}, to perform a post-hoc policy implementa-
tion analysis (e.g., Buck et al., 1993), and to determine or develop a range of possible strategic
options or priorities (e.g., de Loé, 1995). The objectives and outcomes of our study aligned with
each of these uses of the Policy Delphi technique, which are each intended to embed a breadth
of expertise throughout the research process (Gabb et al., 2006; original emphasis). As the RAP
program has received so little formal inspection, the Policy Delphi allowed us to organize very
broad and well-informed conjecture into a systematic knowledge base to determine empirically
the strengths and limitations of RAPs, and to shape governance options for future consideration
(Lubell et al., 2005).

Participants

Participants were invited from Ontario and U.S. Great Lakes states (i.e., New York, Penn-
sylvania, Ohio, Michigan, Indiana, lllinois, Wisconsin, and Minnesota) via email that included an
overview of the proposed study and its rationale. Each invitee was an expert in the development
and/or implementation of RAPs from government, industry, academia, and civil society. An ex-
pert with respect to a Policy Delphi study is anyone deemed to have special knowledge based on
experience with the issue or problem domain being examined. In our study, expert participants
were individual stakeholders or representatives of stakeholder groups with direct and substan-
tive experience in the development and/or implementation of RAPs. Invitees were selected
based on the knowledge of the researchers (i.e., we knew from our own experience that the
invitee fit the description of an expert in this study), RAP documents listing the identity of those
with the type of experience fitting the description of an expert in this study, and the suggestions
of other invited experts where the person suggested also fit the description of an expert in this
study. We endeavoured to invite a group that was both broadly representative of the multiple
jurisdictional and sectoral categories identified, and manageable within the construct of the
methodology. We used the online survey service SurveyMonkey to facilitate data gathering;
data storage and statistical analyses were performed using Microsoft Excel. Participation was
anonymous and the identity of participants was hidden from all involved, including the re-
searchers, in order that participants could feel free to share their knowledge and opinions with-
out reservation. Due to this anonymity we had no way of tracking individuals across rounds.
Broad categorical data were requested that would identify the citizenship and sectoral affilia-
tions of each participant, but no information was requested or collected that could identify an
individual. Group A invitees (i.e., those invited to participate in all rounds) could participate in
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any one or more of the rounds, and their participation in a particular round was not contingent
on their participation in any other round.

Round 1, Strengths and Limitations of RAPs

Round 1 asked four open-ended questions (regarding both RAP development and imple-
mentation) in order to generate textual data describing characteristic strengths and limitations
of RAPs as a governance process experienced by the expert participants. The four themes listed
below framed Round 1 and were broadly representative of principal topics of consideration in
published research on the RAP program (e.g., Hartig and Law, 1994), collaborative management
(e.g., Sabatier et al., 2005; Plummer and Armitage, 2007a, 2007b), publications of the 1IC (e.g.,
1JC, 20063, 2006b), and recent public discussions regarding the future of Annex 2, particularly
RAPs (e.g., ARC, 2007). Participants were asked to comment on the strengths and limitations of
RAP development and implementation, in their own experience, as governance processes to:

1. Collaborate and share responsibility for management and/or decisions.
2. Build partnerships and trust.

3. Provide access to and share information.

4

Provide opportunities for learning from each other.

Round 2, Affective Factors

Guided by qualitative techniques for the analytical categorization of textual data, we applied
a structural coding procedure to the combined contributions (6931 words in 218 responses) of
Round 1 (Saldafia, 2009; also Richards 2009). Structural coding applies a content-based concep-
tual phrase representing a topic of inquiry to a segment of text that relates to a specific research
question used to initiate and frame the response (Saldafia, 2009). Using this process we gener-
ated 17 unique representative codes. In order to move forward, we eliminated from considera-
tion in the analysis those codes that were exceptionally consensual, or would not translate eas-
ily into ‘actionable’ items with which ongoing Great Lakes policy reform processes could em-
brace. We selected four code types that occurred widely for both development and imple-
mentation, that varied widely in the direction (e.g., positive or negative) and magnitude (e.g.,
mild or emphatic) of the responses, and that we deemed would be ‘actionable’ within the Great
Lakes policy regime. Invitees were asked to suggest improvements to what worked or remedies
for what did not work with respect to the following four significant determinants of RAP pro-
gram outcomes:

1. Command of the process, referring to the control of the process; to direct, guide, lead,
manage, and be in charge of the process; to provide a mandate and an atmosphere that
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encourages and validates participation; to take and share responsibility for decisions
and direction.

2. Coordination of the process, referring to mechanisms to organize, facilitate or integrate,
as in people, activities, information, research, expertise, and ideas.

3. Design of the process, referring to characteristics of institutional approaches, arrange-
ments, contexts, structures, models, or frameworks; including specifics such as rules,
work plans, documentation, and monitoring; and including qualities such as consistency
and openness.

4. Scope of the process, referring to the extent or range of points of view, issues under
consideration, and operations, particularly with respect to ideas, objectives, and the
mandate of the process.

Round Three, Ranking Remedies

Again we applied a structural coding procedure to the combined contributions (2849
words in 94 responses) of Round 2 (Saldafia, 2009; also Richards 2009). Using this process we
generated seven categorizations of expert suggestions on how to improve what worked and
how to remedy what did not work with respect to RAP development and implementation. These
seven categories were phrased in the form of seven potential ‘actionable’ policy options:

1. Ensure government coordination involves senior personnel trained and experienced in
the mediation of group processes and able to navigate political arenas.

2. Ensure continuity of government coordination {meaning that coordination roles do
not go unfilled for long periods of time, and that those roles are assigned adequate
and dedicated time).

3. Create stakeholder agreements and implementation workplans with assigned respon-
sibilities, timetables, deliverables, and explicit criteria for engaging new stakeholders,
ideas, and issues.

4. More closely link institutional arrangements and workplans to legisiative and regula-
tory instruments.

5. Require delisting endpoints that reflect environmental quality to ensure that the
scope of RAPs remain focused on required interventions.

6. Directly link science and monitoring to policy needs regarding restoration of beneficial
uses.

7. Provide an overarching strategic RAP development and implementation framework
that enables local flexibility.

Participants were asked to rank the desirability, feasibility, and likelihood for success of each op-
tion using a 7-point Likert scale. The scale permitted ratings of individual belief as highly, very, or
somewhat desirable, feasible, or likely (and that we assigned 7, 6, or 5 respectively) or highly,
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very, or somewhat undesirable, unfeasible, or unlikely (and that we assigned 1, 2, or 3 respec-
tively). A rank of 4 was permitted and was explained to mean that the participant thought the
idea had merit but declined to suggest the direction of their belief. A desirable idea was defined
as being one that participants believed would be advisable and worthwhile pursuing. A feasible
idea was defined as being one that participants believed would receive governmental, political,
and socioeconomic consideration and support in a revised Agreement or other policy venue.
And an idea was defined as likely to succeed where participants believed that there would be
positive governance and environmental performance outcomes if the idea were implemented.
Participants were also asked to provide contextual commentary for their rankings.

Results

Our three-round Policy Delphi study invited 69 individual RAP stakeholders or representatives of
RAP stakeholder groups from across the Great Lakes basin to contribute expert knowledge they
gained from their direct and substantive experience in RAP development and/or implementa-
tion (Group A). The study achieved participation rates of 41% in Round 1, 21% in Round 2, and
47% in Round 3. This is within what Needham and de Loé& (1990} suggest is the Policy Delphi’s
critical participation threshold of a maximum of 50 participants in an expert sample and a mini-
mum size of 10. The volume of textual data produced by larger numbers of participants result in
cost-inefficiencies related to time, product, and iteration process, and smaller numbers produce
an insufficient level of idea-generation (Needham and de Log&, 1990). We invited participation in
Round 3 from an additional 38 people with similar expertise simply to increase the number of
rankings of governance options (Group B), although the low participation rate (13%) of Group B
brought the overall rate of Round 3 participation down to 36%. Levels of participation across all
rounds are provided in Table 3. Participation among Canadians and Americans was relatively
even across rounds. Similarly, no single sector dominated the responses, particularly in Round 3
where quantitative data were collected (Figure 7). The results of our analysis of factors that
helped or hindered the development and implementation of RAPs from the substantial contri-
butions of dozens of experts, and the distillation of that collective knowledge into a set of les-
sons learned in the form of forward-looking governance options are reported in Table 4 and il-
lustrated by Figure 8. The data are represented by the arithmetic means and mean deviations of
the combined ranks for each option separately and of all rankings combined on a 7-point Likert
scale of desirability, feasibility, and likelihood for success. The principal results of our study are:

1. that each of the seven governance options for reforming the governance of place-based
restoration efforts in the Great Lakes is considered “highly” desirable (i.e., advisable and
worthwhile pursuing) by the broad cross section of participants in our study with rela-
tively little variation, and
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TABLE 3. Levels of Participation by Sector and Citizenship in the Three-Round Policy Delphi
Study. Group A was comprised of individual stakeholders or representatives of stakeholder or-
ganizations known to have direct and substantive experience in the development and/or im-
plementation of one or more RAPs and were invited to participate in all three rounds. Group B
was comprised of individual stakeholders or representatives of stakeholder organizations known
to have substantive knowledge of the development and/or implementation of RAPs sufficient to
allow them to provide informed opinions on the governance options ranked in final round.
Numbers in parentheses represent the percentage of invitees in each round that contributed
data to the survey. Provision of the categorical information below was voluntary, and informa-
tion that could identify an individual was not requested or collected in order to maintain ano-
nymity. Participants were asked to indicate the appropriate sector(s) as of the period during
which they participated in RAP development and/or implementation. Because multiple sectors
could be selected by a single participant, the number of sectors in a given Round therefore add
to more than the total number of participants in that Round.

Round 1 Round 2 Round 3
Category Invitees Strengths &  Affective Fac- Ranking

Limitations tors Remedies
Group A 69 28 {41%) 14 (21%) 33 (47%)
Group B 38 5(13%)
Totals 107 38 (36%)
American 13 7 18
Canadian 14 7 20
Unidentified 1 0 0
Government, federal 7 5 8
Government, provincial or state 10 2 9
Government, municipal 3 1 1
Individual Citizen 2 1 2
Non-profit organization 6 5 10
Private sector, consultant 1 0 4
Private sector, industry 0 1 4
Public/citizen advisory committee 3 2 4
RAP team 8 5 9
Tribe or First Nation 0 0 1
University, academic 7 5 6
Unidentified 1 0 0
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FIGURE 7. Participation in Policy Delphi Round 3 Ranking of Governance Options. There were a
combined 38 participants from 107 invitees in Round 3 (or a combined 36%), with 33 (or 47%) of
69 Group A invitees and 5 (or 13%) of 38 Group B invitees contributing to these rankings. These
numbers are shown as the percentage of rankings that were contributed by participants that
self-identified as having RAP experience in one or more sectors. Actual counts are provided in
Table 3.

Tribe or First
Nation
2%

GoVe’EhMent, _
federal
14%

RAP team
16%

Public/citizen Government,

advisory mu;:;lpal
committee ‘ . ’
0, P -
7% Non-profit Individual Citizen

organization 3%

Private sector, -

industry
7%  Private sector,
consultant
7%

Chris McLaughlin, PhD Thesis, McMaster University, Page 109



TABLE 4. Delphi Ranking Data. Absolute ranked values for desirability (D), feasibility (F), and
likelihood for success (L) of each policy option. Definitions are described in the text; data are
illustrated in Figure 7.

Policy Ootion Ranking Arithmetic Mean No. of
Y &P Type Mean Deviation Rankings
1. Ensure government coordination involves sen- 1D 6.21 0.83 37
ior p.ersronnel trained and experienced in the 1F 473 1.17 37
mediation of group processes and able to
navigate political arenas. 1L 5.03 0.95 38
2. Ensure continuity of government coordination 2D 6.61 0.52 38
(meaning that coordination roles do not go un-
filled for long periods of time, and that those 2F 5.00 0.92 37
roles are assigned adequate and dedicated
time). 2L 497 1.01 37
3. Create stakeholder agreements and imple- 3D 6.51 0.66 36
mentation workplans with assigned responsi-
bilities, timetables, deliverables, and explicit 3F 5.22 1.15 36
criteria for engaging new stakeholders, ideas,
and issues. 3L 5.37 1.10 37
4D 6.18 0.82 37
4. More closely link institutional arrangements
and workplans to legislative and regulatory in- 4F 4.78 0.98 38
struments.
4l 4.95 0.89 37
5. Require delisting endpoints that reflect envi- 5D 6.36 0.67 37
ronmental 'quallty to ensure t!\at t!1e scope of SF 531 1.05 36
RAPs remain focused on required interven-
tions. 5L 5.32 0.85 37
6D 6.49 0.61 37
6. Directly link science and monitoring to policy
needs regarding restoration of beneficial uses. 6F 5.29 0.95 38
6L 5.27 0.81 37
7D 6.49 0.72 37

7. Provide an overarching strategic RAP devel-
opment and implementation framework that 7F 5.42 1.14 36
enables local flexibility.

7L 5.57 1.17 37

D 6.41 0.71 261
All r:ankings combined across all governance F 510 1.03 258
options.

L 5.21 0.99 260
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FIGURE 8. Delphi Rankings of Governance Options. This figure charts the data presented in Ta-
ble 4, specifically the arithmetic mean and mean deviations of the combined rankings for each
of the seven governance options listed below, and for all options combined (the eighth set of
bars on the chart). The seven options are listed in full in Table 4. Participants were asked to rank
the desirability, feasibility, and likelihood for success of each option using a 7-point Likert scale
that rated individual belief “highly”, “very”, and “somewhat” positive (7, 6, or 5 respectively) or
“highly”, “very”, and “somewhat” negative (1, 2, or 3 respectively), with 4 being neutral (i.e., the
participant thought the idea had merit but declined to suggest the direction of their belief. A de-
sirable idea was defined as being one that participants believed would be advisable and worth-
while pursuing. A feasible idea was defined as being one that participants believed would re-
ceive governmental, political, and socioeconomic consideration and support in a revised GLWQA
or other policy venue. And an idea was defined as likely to succeed where participants believed
that there would be positive governance and environmental performance outcomes if the idea
were implemented.

Arithmetic means and mean deviations

1D1F1L 2D2F2L 3D3F3L 4D4F4L 5SDS5F5L 6D6F6L 7D7F7L D F L

Desirability (D), feasibility (F), and likelihood for success (L) for options 1-7 and all
options combined

arithmeticmean D F . L mean deviation (all) W
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2. that there is a general consensus that all of the options generally are both “somewhat”
feasible (i.e., there would be governmental, political, and/or socioeconomic receptivity
to their consideration and support) and “somewhat” likely to succeed, meaning that
participants believed that there would be positive governance and environmental per-
formance outcomes if the idea were implemented.

It bears repeating that the seven governance options were based on the collected opin-
ions of our expert participants as to improvements on what worked with respect to RAP devel-
opment and implementation, and on what could be done to remedy what did not work. There-
fore, these highly desired options that are deemed to be both somewhat workable if attempted
and somewhat effective if implemented, are to be considered enhancements to what is in cur-
rent practice. Put another way, the participants deemed these options as exceptionally worth-
while pursuing because of the potential for them to appeal to policy and decision makers, and
the potential for them to enhance procedural and attitudinal characteristics of existing RAP gov-
ernance models.

Discussion

It was recognized from the outset of the RAP program that the diverse objectives and stake-
holder inclusion of RAPs represented a challenging departure from the traditions of Great Lakes
management that had narrowly defined problems and internalized information and decision
making (e.g., Hartig and Thomas, 1988; Hartig et al., 1991). Moreover, it was recognized as
equally significant that an ecosystem approach to the RAP program would also require talents
and processes dramatically more diverse than the norms of traditional management if RAPs
were to achieve those shared and interdependent goals (e.g., Hartig and Zarull, 1992a). We
sought to characterize those talents and processes from the direct experience and collective
knowledge of our study participants, and assess the degree to which RAPs have embodied some
of the properties (listed in Section 2.2) thought to be central to further successful participatory
restoration of local social-ecological systems in the Great Lakes.

Debates about policy reform can be preoccupied with changes to the structure of gov-
ernance in trying to devise rules and procedures to expand participation and increase legitimacy
in decision making (Hooghe and Marks, 2003). Many of the strengths and limitations of RAPs
described in Round 1 reflected this debate. However, much of the response of study participants
also focused on attributes of governance such as capacity, trust, partnerships, and social learn-
ing, emphasizing qualities and characteristics that can accompany rules and procedures. The
responses of study participants reflected as much concern for how RAP processes have been
administered and perceived as they did for what mechanisms were used to facilitate those
processes. In our discussion of the context and implications for the results of our study, we have
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selected many direct quotations from the data that are representative of various classes of opin-
ion in the data and therefore provide a sense of those common concerns regarding the various
ways that RAPs have been structured and administered. In telling the story of the research in
this way we hope to illustrate how the Policy Delphi process facilitated a collective consideration
of the structures and attributes of RAP governance, and how the process of analysis arrived at
these particular options for improving RAP processes in future. We also emphasize that our re-
sults are the outcomes of a systematic methodology to extract the essence of collective knowl-
edge in a set of tangible proposals, and they therefore cannot be directly ascertained from any
single opinion. In that context, the selection of quotations from the data is intended to give a
sense of the range of belief, perception, and consideration that produced the outcomes.

Expert participants underscored that the choice of policy tools and decision procedures
are consequential.

We have found that a well defined workplan, a full time secre-
tariat and a formal meeting three times a year keeps our im-
plementation team on track and responsible to get on with im-
plementation. [R1C34Q10]*°

Lack of decision rules other than consensus [has been a limita-
tion of our RAP]. [R1C9Q3]

However, ecosystemic and adaptive problem solving cannot be accomplished by the adoption of
a clever new method alone (Miller, 1999)—restructuring the model of governance to be more
‘flexible’ (for example) is itself not necessarily sufficient to realize a change in our fundamental
collective problem solving mentality. Rather, more ecosystemic solutions to the problems identi-
fied to exist in local RAP governance models will likely come through the implementation of fa-
miliar strategies that can only be effective where there is a will to overcome the underlying so-
ciopolitical context of the issues (Miller, 1999).

Overall the RAP governance approach has been a good model
for developing clean-up plans in a collaborative manner and lo-
cal community buy-in. [R1C8Q3]

There was an effort to solicit opinions from a wide range of peo-
ple and at times this effort seemed very genuine. At other times
it was clearly just a sham. [R1C3Q3]

9 R1€34Q10is a reference to, in this case, the answer in Round 1 of Contributor 34 to Question 10.
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We emphasize that the responses reflected subjective qualities of each participant’s ex-
perience in the administration of RAPs. It should not be assumed that governmental partici-
pants, for example, routinely responded with affirmative highlights of RAP programming,

Too many RAP efforts were command and control undertakings
directed by agencies with budgeted funds and their contractors.
RAP efforts are more productive when undertaken via true part-
nership efforts. [R2C1Q4]

nor that non-governmental participants reflexively responded with negative critiques.

Our RAP team was very open to suggestions by our PAC, and
very willing to incorporate them into the RAP documents. This
was a real strength in our group, as the PAC was never made to
feel that the RAP initiative was a “top down” process. As a PAC,
we had confidence and trusted our RAP team members.
[R1C3Q5]

We make this point to underline the significance of the results of Round 3 as illustrated in Figure
8. From a wide range of views and perspectives we distilled a series of options that were widely
agreed to have the promise of improving the performance of Great Lakes governance in ongoing
local nearshore restoration initiatives. Furthermore, the options themselves can be broadly
characterized as institutional design principles of sustainable governance (Becker and Ostrom,
1995; Westley, 1995; Manno and Krantzberg, 2008) and reasonably defined by phrases such as
careful attention to relationships, accountability through shared and defined responsibilities,
structured learning opportunities, and integrative perspective. Taken together as a framework
for approaching governance reform, these options form the basis for approaching both struc-
tures and attributes of RAPs and other evolving Great Lakes governance models. The data below
have been selected to provide a sense of the breadth of considerations in reforming governance
for improved social-ecological performance. Options 1 and 2, for example, are principally about
roles that could provide careful attention to relationships in RAP processes. (All of the options
are listed in Table 4 and in the Methods under Round Three, Ranking Remedies).

In cases with which I’'m most familiar, command/leadership de-
volved to state agencies who in some cases regarded the proc-
ess as a distraction from principal statutorily-mandated duties.
This in turn undermined citizen confidence in the process. It
would be helpful, therefore, to set standards and provide train-
ing for agency officials in process matters and to consider ways
of securing additional ‘buy-in’ from the agencies. [R2C8Q3]

Early facilitation by citizen participation specialists was vital. Ul-
timately, though, success in collaboration depends on getting
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the right people with the right personalities into the room.
[R1C5Q3]

With budgets so constrained, this kind of training is likely to be
considered a low priority. [R3C35Q3]

While careful attention to the facilitation of particular events (Option 1 above) is an important
consideration in maximizing the return on public engagement exercises (both for the agencies
and the public), the quality and characteristics of ongoing facilitation of long-term processes
(Option 2 below) is equally important to ensure program outcomes that contribute to social-
ecological resilience (Miller, 1999; Westley, 2002).

Our RAP team was very open to suggestions by our PAC, and
very willing to incorporate them into the RAP documents. This
was a real strength in our group, as the PAC was never made to
feel that the RAP initiative was a “top down” process. As a PAC,
we had confidence and trusted our RAP team members.
[R1C17Q4]

If we are speaking about building trust with the public, | would
say there is significant damage to relationships with the public
regarding the RAPs. The public was involved when there was
PAC, and felt shut out when the governments shut them down.
It is my impression that this transition was not handled very
well. [R1C14Q8]

Options 3 and 4 relate to linking shared and defined responsibilities more directly to
RAP outcomes. Such issues of accountability have been perennially contentious over the life of
the Agreement (e.g., NRC-RSC, 1985; Munton, 1988; 1JC, 2006c), and the ongoing inability of re-
sponsible agencies to properly account for the collective effort expended on restoration is evi-
dent from our data (Option 3 below).

Need more accountability by clearly focusing on what an organi-
zation is to do and then public reporting of what has been done
and not done. [R2C5Q8]

Little interest in governments to be so openly held accountable.
[R3C21Q5]

The lIC has played a catalytic role historically. Now they play a
very limited role. The 1IC could do much to point out what needs
to be done, by whom, etc. We need continuous and vigorous
oversight of implementation. [R2C5Q9]
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... the RAP process relies on formal and informal networks of na-
tional stakeholders working within legislatively authorized pro-
grams. ...recent experiences in similar decentralized decision-
making contexts [show] that strategic uncertainty emerges
within which stakeholders must work cooperatively to learn
what goals they must set to address their problem(s) while also
determining how to accomplish these goals [and while distribut-
ing] power among stakeholders so that diverse positions are
taken into account and no individual stakeholder’s position can
be imposed on others. These conditions are missing with the
RAP development and implementation process because state
and provincial agencies rely on traditional regulatory programs
that are accountable based on the principal-agent model of
governance. Under this model elected representatives legislate
policy goals and provide authority for carrying them out in the
administrative branch. Accountability typically occurs through
legislative oversight and peer review by policy elites. But this
traditional hierarchical approach does not allow for participa-
tion in peer review at the local or watershed level. Such a trans-
parent and participatory governance framework might appear
to be destabilizing in relation to the traditional principal-agent
approach. However, it may be argued that this approach is con-
sistent with the apparent intent of the GLWQA to devolve deci-
sion-making to lower level government and impacted stake-
holders. While there have been several RAP successes, the exist-
ing institutional context for the RAP process mitigates against
accountability and deliberative problem solving that is recursive,
inclusive and collaborative. Accountability is considered dynamic
in such a deliberative context because decision making rules are
adapted in response to what stakeholders learn through infor-
mation shared among them. Thus, the focus shifts from regula-
tory rule-making to developing rules within a shared learning
environment and framework. [R1C28Q6]

Option 4 (below) originated from a variety of U.S. experiences with the court system being a
positive, desirable catalytic element in RAP processes,

The court had periodic hearings on the progress in plan devel-
opment and implementation. The role of the court served as a
strength for the development of this plan. [R1C26Q3]

In particular instances this is the best way to ensure that the
remediation is completed and that it results in a positive envi-
ronmental outcome. [R3C8Q6]
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This is where the effort on workplans should be focused.
[R3C40Q6]

but closer links between workplans and legal tools in the end was considered to be among the
least feasible.

This is an important issue — the main failure in RAPs in Ontario
has been that the RAPs have not become legisiatively mandated
~ if nothing happens on the RAP as RAP, no laws are being bro-
ken. In the U.S., the legislative/budget process works differently.
[R3C22Q6]

Jurisdictional confusion could complicate this, however.
[R3C7Qe6]

In my opinion, you will get management pushback because of
staffing issues and programmatic priorities. [R3C1Q6]

Cleaning up legacy issues doesn't mesh well with the short-term
. horizons of legislative processes. Durable regulatory programs
and core statutes may provide stronger links. [R3C35Q6]

For some aspects of AOC remediation and recovery there is no
applicable instrument to be applied. [R3C8Q6]

Options 5 and 6 could provide learning opportunities for policy with more closely linked
information feedbacks between specific RAP activities and delisting objectives (Option 5) and
rore generally between science and management (Option 6). A principal criticism of RAPs has
been a tendency for the scope of issues and related activities to extend well beyond what was
originated. Not surprisingly, our data showed a desire to restrict the administrative or geo-
graphic boundaries of RAPs (Option 5 below).

Many of the AOCs have experienced some scope creep that has
increased either the aerial extent or issues to be addressed.
Governments need to take a stronger stance [against] allowing
the scope to expand beyond the initial design of the program.
[R1C8Q3]

Of course, this desire was not shared by those who argue that RAPs should explicitly include the
broader watershed context for the receiving waters in which the BUIs occur.

Scope needs to be open and inclusive, important to reach out to
all direct stakeholders to address specific BUIs, but also a mis-
sion of community engagement and public awareness of the is-
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sues that underlie BUIs and the importance of addressing water
quality issues in the community. [R2C4Q10]

The two previous views represent distinct scopes for nearshore restoration and watershed
management: one based on narrowly delineated local problems with well-defined endpoints
representing a measurable AOC delisting goal, a second with explicit connection to the ways in
which AOC receiving waters are impacted by social and ecological factors that extend upstream
through related watersheds in various and complicated ways. The directions in which RAPs and
other nearshore programs evolve in this regard need not be necessarily opposed or mutually
exclusive—in fact, they could be nested one within the other in ways that are complementary.
Our point is that choices going forward must make maximum use of available lessons from ex-
perience in the nearshore to date and used to determine the scope and features of those
choices.

RAPs were initially permitted to prescribe very wide scopes,
which allowed ... very ambitious targets for the future. In some
cases, very impractical scopes. These wide scopes have left peo-
ple feeling that the RAP program has failed. [R2C29Q6]

If the scope is broad and general, there has been limited pro-
gress. If focussed, specific, and quantitative, it has shown more
progress. Quantitative use restoration targets are still missing
25 years into the process. [R2C5Q6]

Perhaps the scope should have been better designed up front.
Unfortunately to this day the scope still tends to be in flux.
[R2C2106]

Define and establish a scope of work and finish it then revaluate.
[R2€21Q10]

The social aspects of RAPs share a complexity with the ecological relationships involved,
and both types of complexity contain a high degree of connectivity and interdependence. An
ecosystem approach to such a program is taken explicitly to contend with those connections
and dependencies, but it can invite a localized project to “morph” because, in a sense, every-
thing can appear connected to everything else. Perhaps “scope creep” is indicative of the
broader and persistent problem of defining what is meant by ecosystem approach (Lee et al.,
1982). Despite the initial enthusiasm for the inclusive decision making of the RAP model—an
innovative aspect of their early development—the history of RAPs appears to indicate that the
question of which ecosystem approach is an appropriate model for RAPs has not been an-
swered. That lack of definition for RAPs has also introduced uncertainties that have compro-
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mised success. One source of uncertainty is caused by the difficulty in determining cause and
effect (e.g., what can and do we know about what is going on in the ecosystem, or how much
habitat is enough?). How much of that uncertainty is not just an inevitable characteristic of mul-
tiple and overlapping environmental problems, however, but is also a result of the inevitable
numerous and overlapping human perspectives present in a participatory decision forum? Do
scientists and lay stakeholders share the same understanding on issues such as sediment reme-
diation, for example? Other uncertainties involved in RAP participation have included cost un-
certainty (e.g., who is going to pay for this, and will it be more than projected?), uncertainty that
trust and other elements of social cohesion (such as shared responsibilities and accountability)
will last throughout the process, and the uncertainty of trying to reconcile the many different
ways to arrive at valuations of nature (e.g., how to agree on prioritizing one beneficial use over
another, and how to determine when an endpoint indicates that restoration is sufficient). And,
of course, the uncertainty that all the effort for any given person or group will be worth it in the
end.

Learning to better cope with ecological and sociological uncertainties through RAP proc-
esses will demand greater integration of science and policy in future RAP governance models
and resolution of the issue of endpoints (i.e., static measures) and the somewhat unpredictable
nature of the systems that they represent (Option 6 below).

1 think each RAP is quite different, and while there is a need for
consistency in the process, each RAP will need to be taken care
of slightly differently. [R1C14Q5]

There needs to be a way to incorporate new information, with-
out losing the understanding of the how’s and why’s the
RAP/AOC came to be in the first place. [R1C14Q6]

RAPs require a open and inclusive process committed to coop-
erative learning. [R1C16Q5]

Finally, Option 7 represents a reaction to the inability of the federal governments, as de-
scribed earlier, to adequately coordinate and assess AOC-related activities and outcomes. The
1987 Protocol introduced RAPs with a minimum of imposed structure in order that they could
adjust to local conditions, but a broader vision with a rigorous programmatic foundation has
been absent. One of us was a senior Great Lakes policy analyst for the Province of Ontario in
1987 when asked to take on the role of RAP coordinator when the answer to “What is the role
of a RAP coordinator?” was “We don’t know” (Krantzberg, pers. obs.). According to Botts and
Muldoon (2005), the Great Lakes regime generally lacked a plan for institutional development
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following adoption of the Protocol; perhaps this is reflected in part in the absence of an over-
arching RAP strategy.

Since the RAP type of process had never occurred before, the
agencies did not spend enough time thinking through the design
of how, when, why, where, etc. This meant that many parts of
the process occurred as they were thought up.[R2C7Q5]

Governments did not set implementation priorities based on the
status or strength of the cleanup recommendation; rather, each
RAP Team lobbied for funding support. There was no collabora-
tion on the direction to implement all the RAPs; instead, it was
dog-eat-dog and the best RAP won. [R1C24Q7]

Silo effect of government agency programs tends to restrict effi-
cient use of resources or creative new approaches to problem
solving. [R3C5Q6]

RAPs have lost their momentum in many AOCs due to endless
planning and insufficient attention to and implementing clean-
up actions. 1JC no longer performing evaluation/assess-
ment/communication function, so many RAPs are unaware of
how they are progressing relative to others. Sharing of success
stories is not being conducted and each RAP struggling to de-
velop their own quantitative listing/delisting criteria is a waste
of time and contributes to loss of momentum and increase in
public disengagement. [R1C29Q6]

Need a clear and understandable general framework outlining
the coordination processes so that the many players have a
common understanding of roles and expectations. [R2C17Q8]

Conclusions

The purpose of policy-directed research is not to decide or to advocate, but to provide decision
makers with options through an analysis and rationale of alternative choices and additional in-
formation upon which they can base their judgments (Burton et al., 2002). Our study was prem-
ised on the need for an introspective investigation of the strengths and limitations of the RAP
program. Many people have deeply held opinions on what has ailed RAPs based on their direct
experience with the program, of course, but little formal empirical data on what has worked
(and not worked) with respect to RAPs has been generated in recent years. Moreover, the pro-
gram has never, to the best of our knowledge, received a comprehensive appraisal of the pro-
gram’s performance over a quarter-century. Our goal was to provide a framework upon which
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to base future judgments about RAPs and other forms of governance for nearshore social-
ecological restoration.

The potential for significant changes in binational Great Lakes programming following the
2006-2007 review of the Agreement and the 2010-2011 renegotiation of the Agreement means
that it is imperative that potential lessons for informing those changes be gathered and pre-
sented in a way that is accessible to a wide range of policy makers and other stakeholders
throughout the Great Lakes community. To do this, we used the Policy Delphi research method-
ology to systematically access the substantial knowledge base of a broad range of RAP partici-
pants with direct experience and influence in the program’s evolution. We translated that
knowledge into potential remedies of RAP governance through an iterative structured process
of refining the responses of participants in our study. From that inquiry we conclude that there
is a diversity of opinion on several properties or characteristics of RAPs that would be expected
from a such pluralistic group. But we also found an unanticipated level of consensual enthusi-
asm for all of the options for future reform of RAPs and other forms of Great Lakes governance
that emerged from our analysis. We believe that this consensus stems from those same early
sources of enthusiasm mentioned in our introduction and that we restate now to better reflect
our body of evidence and our characterization of the governance options:

1. the prospect for more effective inclusion of stakeholders in decision making,
2. the prospect for greater accountability through shared responsibilities, and

3. the prospect that actions taken and their consequences could be more carefully evalu-
ated for their impact and learning potential with respect to both ecological and social
processes.

It was also recognized from the outset of the RAP program that “there are limits to what
technical and scientific programs can accomplish when fundamental elements are not only tech-
nological but also societal and attitudinal. As technological and scientific limitations on progress
become more apparent, the challenge becomes increasingly one of engaging public support for
the new approaches and programs that are needed” (1JC, 1984; emphasis added). Our results
characterize the duality of that challenge as comprising four general elements that we have
termed careful attention to relationships, accountability through shared and defined responsi-
bilities, structured learning opportunities, and integrative perspective.

Structured involvement. “Structured” doesn’t mean “controlled.”
It means an approach to the implementation processes that is
thoughtfully structured to elicit meaningful involvement.
[R2C7Q5]

It is all about relationships. [R1C16Q4]
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But most importantly, our results also underscore this use of “thoughtfully” and “meaningful” as
attributes of governance. Such qualities require a demanding and comprehensive problem defi-
nition that embraces the breadth of human context in which the problems underlying BUIs, for
example, are embedded (Miller, 1999).

As long as action remains voluntary and unfunded, we will inch
along and only make sporadic progress. The “delisting” strategy
is not a “healthy ecosystem” strategy. A shift to a healthy wa-
tershed framework could re-align strategies around a vision-
based approach for restoring whole watersheds within the Great
Lakes tributaries, of which addressing contaminated sites and
degraded waters would be a goal. New metrics such as climate
resilience, biodiversity, ecosystem services could bring Great
Lakes restoration into the 21st Century. By and large, the RAP
approach has failed (utterly) to achieve what we hoped for in
1987, and we need a fresh approach that builds on today’s sci-
entific knowledge, ecological trends, and how governments
work (or don’t) to address long-term ecological problems.
[R3€35Q10]

One possible approach to effectively incorporate needed changes in both the structure and at-
tributes of place-based management for Great Lakes restoration through RAPs (and other
mechanisms) is a process of utilization-focused, developmental evaluation. Utilization-focused
evaluation is a process of situational responsiveness guided by the intended uses of that evalua-
tion (Patton, 2008). Intended uses could be to strengthen the linkages between science and pol-
icy, for example, and retain the focus of the RAP delisting strategy by using those linkages to
carefully embed place-based initiatives in a more comprehensive ‘healthy ecosystem’ frame-
work. Developmental evaluation is a system of monitoring that guides program decisions mak-
ers through processes of social innovation development, helping them to create adaptive re-
sponses to complex dynamics (Patton, 2010). More thoughtful accountability and more mean-
ingful participation is the goal, and perhaps an aspect of that “fresh approach” involves new
forms of evaluation that provide ongoing feedback to program development and the more rig-
orous adaptation of principles to practice in local contexts. How forms of participatory decision
making and evaluation more carefully tailored to the complexities of social-ecological systems
might be encouraged within a technocorporate state, however, remains unresolved (Miller,
1999). Our data demonstrate a widespread enthusiasm, however, for such ‘fresh’ approaches.

The design of RAPs is always going to be a challenge. [R2C29Q5]

I am an optimist. [R3C41Q4]
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DISCUSSION

The state of water always reflects, in one way or another, the
state of society. '
—Jamie Linton, 2010
What is Water?

The 2009 State of the Great Lakes Conference reported the overall status of the Great Lakes
ecosystem as “mixed” because conditions assessed ranged from good to poor, with some condi-
tions improving and some deteriorating (Canada and the United States, 2009). From the
evidence in the chapters of this thesis, Linton appears correct: little more could be said of the
performance of Great Lakes governance (as it is presumed to reflect the state of society), other
than it is, at best, ‘mixed’. For every time | encountered a word such as ‘successful’ or ‘innova-
tive’ used to describe the history and design, respectively, of the Great Lakes Water Quality
Agreement and its ecosystem approach or its Remedial Action Plan program, a word such as
‘failure’ or ‘limited’ was used elsewhere in assessing the impact of these initiatives. | do not
believe that to be the point exactly, however: we should expect imperfect implementation. The
issue is whether we know how to learn from and improve upon ‘mixed’. So while | agree with
Linton, 1 think that improving Great Lakes governance requires that we turn his phrase around in
the form of question: could the state of society learn to reflect the state of water? By that |
mean, for example, could rigid management processes become more fluid, or closed organiza-
tional cultures more transparent? Could “a new role for science that probes uncertainty and
facilitates social learning” (Regier et al. 1999) be created? Could an adaptive governance model
evolve in the Great Lakes to significantly increase our “social responsiveness to ecosystem
dynamics” (Folke et al. 2005)?

The role of policy-related research is to inform the possibilities and choices implied by
these questions. My research was intended to contribute to our understanding of factors that
facilitated or limited progress on restoring the Great Lakes, particularly regarding the human
dimensions of place-based restoration that impel and could enhance our social responsiveness. |
addressed those factors by proposing a series of remedies for evolving Great Lakes governance,
particularly related to future revisions to the Agreement, decisions about future investments in
RAPs and other place-based initiatives, and the development of a comprehensive nearshore
restoration strategy. Ultimately, the conceptual framework coheres the findings and implica-
tions of this research as they relate to the human-environment interactions involved in develop-

Chris McLaughlin, PhD Thesis, McMaster University, Page 128



ing, implementing, and evaluating regional and localized aspects of social-ecological restoration
programs (Figure 9). This framework is the culmination and principal contribution of this thesis
both to scholarship and to policy renewal.

The framework is circular (as opposed to a more linear, staged model), intended to be
viewed as a holistic, ongoing, situational analysis that embaodies a ‘people in place’ focus to link-
ing evaluative methodologies with policy renewal processes across scales of social interaction
(i.e., deliberate social learning). Adaptive governance encompasses three domains in the frame-
work that correspond to established levels of institutional analysis (e.g., Sproule-Jones, 2002):
constitutional choice (i.e., political and societal processes), collective choice (i.e., policy and de-
cision processes), and operational choice (i.e., resource use and management processes). The
dashed lines represent ‘membranes’ that restrict or facilitate the flow of information depending
on the rules and conventions of the institutional regime being modelled. Traditional governance
characteristically permits only a linear and downward flow that negates the possibility for dou-
ble-loop learning. Membranes in an adaptive governance model intentionally open to encour-
age a return or upward (and outward) flow of information that allows for double-loop learning
(and perhaps a more transformative form of triple-loop learning).

The three domains in the framework are nested to indicate that the “problem domain”
is the entire social system, that problems of environmental governance cannot be restricted to
subsets of issues (Westley, 1995, 2002), and that adaptive problem solving is multi-scalar (Levin,
1999). The framework advances governance because the processes within domains are linked
explicitly across domains. The framework is adaptive because it bridges boundaries that tradi-
tionally separate society from policy decisions and isolate policy decisions from management
activity feedbacks (i.e., restrict learning). The framework allows for incorporation of the mecha-
nisms of new governance described earlier by Lemos and Agrawal (2006) such as the integration
of multiple actors and sources of knowledge, sufficient flexibility in functional performance and
programming, and explicit cross-scale interaction. The framework also directly engages the pol-
icy options [numbered in brackets; see Table 4] that emerged in Chapter Five by:

e requiring the leadership and social cohesion necessary for improved group processes
(i.e., personnel trained in mediation and group facilitation [1], retaining such skilled
people in key roles over time [2], and the continuity of program coordination [3]);

e incorporating those that provide improved internal structure (i.e., stakeholder agree-
ments and implementation workplans that link stakeholders to commitments and in-
stitutional arrangements to legislative and regulatory instruments [4]);

¢ incorporating those that create strategic linkages between objectives and outcomes
(i.e., focus of RAP scope on required interventions [5]), science and policy (i.e., science
and monitoring directly linked to policy [6]), and an overarching strategic RAP devel-
opment and implementation framework [7].
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Figure 9. A conceptual framework for adaptive governance, problem solving, decision making,
and management. Adaptive governance encompasses three domains in the framework that cor-
respond to established levels of institutional analysis: constitutional choice (political and societal
processes), collective choice (policy and decision processes), and operational choice (resource
use and management processes). The dashed lines represent ‘membranes’ that restrict or facili-
tate the flow of information depending on the rules and conventions of the institutional regime
being modelled. Traditional governance characteristically permits only a linear and downward
flow that negates the possibility for double-loop learning. Membranes in an adaptive govern-
ance model intentionally open to encourage a return or upward (and outward) flow of informa-
tion that allows for double-loop learning (and ultimately, perhaps a more transformative form of
triple-loop learning). The three domains in the framework are nested to indicate that the “prob-
lem domain” is the entire social system, that problems of environmental governance cannot be
restricted to subsets of issues, and that adaptive problem solving is multi-scalar. The framework
advances governance beyond the ‘three pillars of sustainable development’ because processes
within domains are linked explicitly across domains—it is adaptive because it bridges boundaries
that traditionally separate society from policy decisions and isolate policy decisions from man-
agement activity feedback loops.

Adaptive
Governance

Chris McLaughlin, PhD Thesis, McMaster University, Page 130



Despite advances in understanding the natural science of the Great Lakes, we have yet
to effectively integrate that understanding with collective problem solving based on an equally
thorough appreciation for the psychosocial and sociopolitical barriers to restoration and mainte-
nance of the Great Lakes. Anticipating and guiding human system responses in collective prob-
lem solving requires a sophisticated understanding of how people and organizations handle
incomplete and uncertain scientific information and how they incorporate, ignore, or reinterpret
that information in decision making (Moran 2010). This research agenda includes both attention
to individual cognition and to risk judgments and decision making in groups, organizations, and
throughout institutional environmental regimes (Miller 1999; Moran, 2010). Without such inte-
gration, aspects of Great Lakes knowledge (such as natural science) could continue to accumu-
late, but the management system will not necessarily have developed mechanisms for respond-
ing to the uncertain state of the system due to changing (and neglected) social conditions
(Hilborn, 1987). Such learning systems require that social considerations be explicitly integrated
with ecological ones in a problem solving regime that combines local knowledge, formal
research, and institutional support (Stafford Smith et al., 2007). Without such integration, imple-
mentation will continue to underperform and disappoint, as is illustrated by the reactions to
RAP processes that embraced or ignored those social considerations to varying degrees:

The RAP is unique in its ability to bring diverse constituencies
and expertise to the table. [R1€2Q3]

| felt privileged to be involved in the RAP process from the very
beginning. [R1C3Q5]

This eventually evaporated and the RAP/PAC was neglected and
effectively disbanded. [R1C3Q4]

Governmental agencies do what they want, in the end, leaving
distrust and a sour taste behind. [R1C2Q8]

The observation that a lack of policy integration of social and ecological considerations
significantly limits performance in environmental management is generally applicable {Miller,
1999; Moran, 2010), and therefore the conclusions and implications of this research and the
conceptual framework in Figure 9 should have universal application. | suggest that the applica-
tion of this framework could improve current Great Lakes governance, and secondarily could
again position the Great Lakes regime as a source for policy innovation as it has been in previous
decades (see also MacDonagh-Dumler, 2009). The framework could also assist in reviving the
development and implementation of RAPs, where government agencies have been engaged in
collective choice exercises “with little understanding of the wider significance of institutional de-
signs for successful RAP performance” (Sproule-Jones, 2002). The ultimate accomplishment for
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my research would be for it to play a role in institutionalizing a comprehensive social-ecological
perspective and approach to policy development, evaluation, and reform as reflected in the pol-
icy options generated through the Delphi study reported in Chapter Five and the nested, open
framework for information flow, analytic decisions, and social learning processes illustrated in
Figure 9.

| believe that the decline in the governance of the Great Lakes, the loss of confidence in
the 1JC and other responsible authorities, the waning of participatory processes of RAPs (for ex-
ample), and the continuing technocratic character of Great Lakes policy processes is evidence of
a neglect of the critical role of the human element in contributing to or hindering success in
meeting the goals of the Agreement. The appreciation foir the importance of social-ecological
perspectives on how to integrate those elements more effectively is too often superficial insofar
as that appreciation is developed in practice. Environmental management has historically been
limited essentially to ameliorating the biophysical symptoms of environmental decline while
their underlying psychosocial causes have gone largely unexamined (Miller, 1999). For social-
ecological decision processes to acquire this integration of knowledge, governance will need a
enhanced capacity and unprecedented cooperation to manage ecological complexity and psy-
chosocial conflict. Two themes represent the critical components needed for this integration,
the why and how of any successful measure of adaptive governance: learning and leadership.

Learning

Theories of learning as a signature human trait have been a major topic of psychological inquiry
(e.g., Benjamin et al., 2008) and organizational development (e.g., Argyris and Schon, 1978,
1996). Learning is a dimension of organizational performance (e.g., Holsapple and Joshi, 2000)
that has received considerable attention, particularly in the business management literature
(e.g., Senge 1990; Flood 1999), but also with specific regard for sustainability (Parson and Clark,
1995) and the Great Lakes (Milbrath, 1988). The study of learning within organizations has typi-
cally comprised the aggregate of learning by individuals, although this has been changing to
reflect ‘ecologies of learning’ throughout and among organizations (Levitt and March, 1988;
March, 2008). Learning has been conceptualized in numerous ways, but as | emphasized in my
Introduction, two definitions relating both the procedural and cultural aspects of learning have
particular relevance to reconsidering the culture and routines of Great Lakes governance.

Sacial learning occurs when people engage one another and share diverse perspectives
and experiences to develop a common framework of understanding and a basis for joint action
(Schusler et al., 2003). In the broadest sense, social learning is the acquisition of knowledge
within groups, organizations, or societies (McDaniels and Gregory, 2004). This has significant
implications for governance reform, in that it implies the need and potential for broad and inclu-
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sive management and decision processes that incorporate diverse views and sources of knowl-
edge. Crawford et al. (2005) have a more focused characterization of learning: the iterative use
of feedback information from manipulative management interventions in the system being
managed to reduce ‘key uncertainties’ (which they cite as gaps in knowledge that prevent the
selection of an appropriate management option from among alternatives because the effect of
various management actions on outcomes cannot be predicted with adequate certainty). This
has broad implications for policy reform, in that it implies that management should explicitly
recognize uncertainty and take deliberate steps to reduce it in the course of conducting man-
agement programs. Peterson et al. (2003) suggest that even apparently rational management
approaches can trigger ecological collapse of a resource or system, and lessons from the “new
ecology” (Scoones, 1999) therefore suggest that management routines must quickly evolve to
accommodate unpredictable variation, complexity, uncertainty, and the acceptance of periodic
‘failure’ (which can possibly produce learning). In this sense, policies are posed as questions
rather than answers, and management actions are treated as experimental interventions rather
than the imposition of a priori solutions (e.g., Landau 1973; Lee, 1993). Learning is not the accu-
mulation of small pieces of a single complete truth, “but rather is an unfolding and ongoing so-
cial process requiring community and communication, a process that advances by gradually cor-
recting errors through the use of intelligence in the activity of problem-solving” {Norton, 2003).

In only a very limited sense did the RAP program unfold in ways that resemble such an
ongoing social process, however, despite that RAPs were repeatedly referred to as “experi-
ments” in large-scale environmental restoration (e.g., Hartig and Zarull, 1992; Sproule-jones,
2002). An experiment can be described as “the action of trying anything” or a “remedy to be
tried,” although a more rigorous and methodical application involves a “course of... action or
operation undertaken in order to discover something unknown [or] to test a hypothesis” (OED,
2010). The evidence suggests that the development and implementation of RAPs were haphaz-
ardly experimental. If the governments are serious about maintaining participatory problem
solving in localized governance models, and serious about adopting rigorous regional method-
ologies for learning such as adaptive management, then initiatives such as RAPs and other Great
Lakes programs currently being developed and promoted as adaptive must begin to examine the
inherent deficiencies in management behaviour and performance outlined in Chapters Two and
Three, incorporate the design principles for feedback and learning detailed in Chapter Four, and
the attributes for sustained group processes explicit in policy options 1, 2, and 3 as detailed in
Chapter Five.

Chris McLaughlin, PhD Thesis, McMaster University, Page 133



Leadership

Learning has tremendous appeal as a reason why we should pursue adaptive governance. Recall,
however, that the measure of adaptive governance—and not simply its appeal—is our capacity
to remedy the deficiencies in how we conceptualize the dynamics of social-ecological systems
and how we formulate collective action to cope effectively with those dynamics. Further, the
answer to how we might achieve adaptive governance will be rather unappealing to a great
many people because of how they will perceive the costs and benefits. Miller (1999) has cap-
tured this overwhelming challenge in stating that

the capacity of most industrial societies to deal effectively with the environ-
mental problems that confront us is inadequate. Not only are conventional
problem solving systems based on flawed epistemological assumptions and in-
appropriate cognitive styles but they are driven by a materialistic ideology that
has resulted in the overexploitation of natural resources. To make matters
worse, the organizational structures entrusted with natural resource manage-
ment appear to be more concerned with self-protection than adaptive problem
solving, in a political system controlled by elites in pursuit of their own self-
interest. The reforms... are fragmentary and uncoordinated, tending to address
only isolated aspects of the complex psychosocial and ecological mess we have
created for ourselves.

Although not encouraged that prospects for a widespread adoption of adaptive problem solving
are better than “dim”, Miller (1999) considers greater leadership capacity in two areas to be the
best hope for adaptive change: more effective leadership from the professional bureaucratic
and scientific establishment, and the intentional inclusion of ‘wise integrators’ or ‘sages’ in col-
laborative problem solving. A sage exhibits “wisdom, the capacity to make sensible judgments in
the face of great uncertainty while being acutely aware that of their fallibility in making such
decisions” (Miller, 1999). Leadership can also come from across the social spectrum—in RAPs,
for example, leadership can (and did) emanate both from within and outside of governmental
agencies.

Leadership as an outward extension of the authority, moral and otherwise, needed to
create the capacity for stakeholders to act (Lee 1993; Stoker 1998). | believe that the degree to
which both individuals and organizations take on leadership roles is a benchmark of adaptive
governance and critical for the type of inspired collective problem solving we will require to
appropriately address the challenge described by Miller (1999). Leadership will be needed to
institute meaningful changes in governance in order that institutional processes encourage and
combine different types of knowledge, create opportunities for self-organization, and nurture
the development of capacity for renewal (Folke et al., 2003, 2005). Autocratic closed-minded-
ness is often mistaken for leadership, whereas the role of a thoughtful leader is to encourage
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and enable people to take risks. Leadership should “develop and sustain an internal climate that
supports an intent focus on task requirements and performance and a shared commitment to
explore and learn from new ideas, dissenting views, and unanticipated problems and opportuni-
ties” (Hackman and Edmondson, 2008). Westley (‘1995) suggests that this is the essence of man-
agement itself, to synthesize a diversity of old knowledge and form new perspectives, and that
done effectively, this is the essence of leadership. Such leadership appreciates the distinction
between commanding instruction and fostering capacity. This appreciation is required to reduce
policy implementation deficits related to the complexity of the regime and the uncertainty of
the systems. It is also required in order to relate to the ways in which governance can enable or
constrain broader social collaboration and learning that would more fully realize ecosystem-
based management. In the context of that distinction, much of the evidence presented in the
preceding chapters illustrates where leadership itself is in deficit, at both the individual and the
institutional scale.

It must be recognized that relationships are therefore key to understanding and engag-
ing with complex dynamics (Natcher et al. 2005; Westley et al., 2006). In the Great Lakes regime,
those relationships themselves are complex, including those between the public and their gov-
ernments (including subnational governments), between governmental agencies and the IIC,
among the 1JC and the research community, industrial sectors, and civil society organizations—
but also between intentions and outcomes, between science and policy, action and reflection,
and among information and knowledge. The relationships are dysfunctional in that they can be
at cross purposes or absent altogether. To this end, | argue that Great Lakes governance should
be process driven, particularly where those processes create opportunities for reflective learn-
ing and adaptive action, and should operationalize these characteristics, accommodate social
and political contexts, and allow for diversity and experimentation.

On the Evolution of the Great Lakes Water Quality Agreement

Adaptive governance will involve an “evolution of new governance institutions capable of gen-
erating long-term, sustainable policy solutions to wicked problems through coordinated efforts
involving previously independent systems of users, knowledge, authorities, and organized
interests” (Scholz and Stiftel, 2005). Evolution operates most forcefully when feedback loops are
tight, occurring most naturally when individuals interact primarily with a small subset of the
universe and realize the costs and benefits of their actions on realistic time scales (Levin, 1999).
I am drawn to how this description of evolution alludes to key elements of place-based, partici-
patory restoration through processes such as RAPs that are significantly and comprehensively
social in nature. In mapping those key elements onto the description of evolution, the individu-
als are stakeholders, some with inclinations for leadership, the subsets are localized environ-
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ments, and the benefits often intangible. The feedback loops permit learning, once it is deter-
mined what learning is required. Time scales can complicate learning, however, where political
cycles are short relative to the time frame required to measure the responses of biotic commu-
nities. Governance processes must therefore foster a reconciliation of those cycles.

Adaptive governance would represent a dramatic evolution in the Great Lakes regime
requiring a reinvestment in leadership and accountability—to invite innovatibn and experi-
mentation in policy and management that makes learning a meaningful outcome, and to make
reporting on learning a form of accountability that embraces evaluative feedbacks better able to
track trends and emergence and innovation (Westley et al., 2006). The complexity and deficits
involved in Great Lakes governance present an institutional conundrum that hampers progress,
particularly in the roles and responsibilities of the 1JC, the BEC, and the SOLEC. This could be
addressed by an institutionalization of adaptive governance. The IJC has demonstrated forward-
thinking and independence in the past, and is long-established within the Great Lakes institu-
tional framework. Within that framework, the 1JC is well suited to foster “epistemic cognition” —
a form of reflective judgment that considers the limits of knowledge, the certainty of knowl-
edge, and the criteria for knowing, and that leads to deeper interpretations of the nature of a
problem and definitions of limits to solving it (Kitchener, 1983). For the same reasons that the
third-party function of the IJC has been lauded and effective in the past, the 1JC (and its sub-
structures) could be reinvested with the capacity to explore, guide, and operationalize adaptive
governance as illustrated in Figure 9. | emphasized in Chapter One that the purpose of the
governments, as described in Article Il of the Agreement, requires that they make “maximum
effort to develop programs, practices and technology necessary for a better understanding of
the Great Lakes Basin Ecosystem” [my emphasis]. Institutional roles and responsibilities in
adaptive governance would also evolve under Article VIl of the Agreement that deals with the
powers, responsibilities, and functions of the 1JC. Much of Article V!l is outdated because it de-
scribes roles and functions that are no longer relevant (e.g., Section 1(a} on data concerning
water quality is now the responsibility of SOLEC, and Section 1(b) on data concerning the
General and Specific objectives of the Agreement is no longer performed by the 1C).
Importantly, Section 1(c) concerns “boundary waters” to the exclusion of the nearshore. Article
VIl could include explicitly how adaptive governance could function if institutionalized—a
process that could likewise help to determine how the functions of BEC and the SOLEC could
best contribute to adaptive governance.

Adaptive governance is operationalized through social capital, networks, leadership, and
trust (Folke et al., 2003). | believe that fostering these qualities in the processes of a renewed
Agreement starts with a recognition that authority can both enable and constrain, and be
shared without being relinquished. Reinvented Great Lakes governance must innovate and sus-
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tain more engaging and responsive processes for adaptive problem solving, and foster greater
capacity for adaptive leadership within the cultures of Great Lakes institutions. | hope and sus-
pect that this research will be of broad interest, if only because so many people are struggling—
in circumstances not unlike those in Great Lakes AOCs—to design successful collective action for
restoring degraded environments. Some of those people will have an natural inclination towards
adaptive problem solving. Perhaps a few of them will rise through the ranks of management
agencies, likely against a strong belief among their colleagues that they are subversive in their
tolerance of uncertainty and promotion of risk taking. Perhaps a few others will struggle in
agency outposts to obtain funding for experimental management, and still others (such as
citizens and CEOs) will voluntarily make adaptive problem solving representative of broad
interests and reflective of a deeper, collective knowledge. Each of them will have the capacity
for leadership in their unique roles, and will combine their courage and talents to manage for
complexity. Westley (2002} profiled such individuals as having the capacity to manage through
(with a sustained commitment to a scientific approach to management), to manage out (with a
commitment to include and mediate diverse groups in society), to manage in (by building and
maintaining internal support for ongoing learning within their own organization), and to manage
up (by being always mindful of the larger political context in which their own problem solving is
embedded). Ultimately, this research has been for their benefit.
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CONCLUSIONS AND RECOMMENDATIONS

The research in this thesis has been largely exploratory. Exploration is usually driven by questions.
There are several questions that | have attempted to address with this research and that | believe
are central to helping think about where the evolution towards adaptive Great Lakes governance
should go next.

¢ What characteristics define leadership and various forms of social and policy learning in the
existing Great Lakes institutional regime?

e To what degree are the elements of adaptive governance aiready present in the Great
Lakes? Where is the potential for their enhancement? What are the limitations?

e What deliberative institutional processes could be improved or designed to facilitate the
necessary leadership and learning among Great Lakes agencies and stakeholders?

e  What current or future programs or projects would be amenable to and benefit from such
deliberative institutional processes? What are the most feasible opportunities to begin to
advance changes in governance that would embody the policy and management apprais-
als, adaptive and decision principles, and governance options detailed in this thesis?

¢ What further lessons could we take from decades of effort to restore the Great Lakes?

Conclusions

This thesis has examined deficiencies in the institutional processes and characteristic
attitudes of Great Lakes governance, designed policy options intended to remedy those
deficiencies, and conceived of a framewaork for reconceptualizing an adaptive approach to resto-
ration. The thesis contributes new knowledge and perspective to our understanding of and pro-
gress towards enhancing participatory processes, social learning, and leadership for adaptive
Great Lakes governance. in meeting the objectives for this study, the thesis has begun to provide
answers to the questions above. In conclusion, the initial conditions for continuing this exploration
include that:

e the purpose of the Agreement indicates that a better understanding (i.e., learning) of the
Great Lakes system, including humans aspects of that system, is an intended outcome of
implementation of the Agreement;

e perfect implementation of policy cannot be achieved, and that better institutional arrange-
ment are required to reconcile deficits in implementation and the tendency for imple-
mentation to lack adequate coordination and priority;
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stakeholder incentives and learning processes are undermined by pathologies in manage-
ment that include a lack of responsiveness and analysis, a lack of program auditing that
links performance with learning outcomes, a lack of appropriate personalities in key roles,
and multiple and incompatible programming;

learning processes that provide continuous feedback mechanisms for interpretation,
evaluation, and reform of policy and management are required;

the tools for advancing such learning processes that treat and reduce uncertainty and that
more effectively engage public audience and stakeholder participants are available, and
that criteria and expert guidance for their implementation are available;

the principal institutional limitations of the Remedial Action Plan program—the signature
aspect of the Agreement to embody the ecosystem approach—are both structural and at-
titudinal in nature, and related to the inattentiveness in authority and program coordina-
tion;

strengths of RAPs included inclusive decision making opportunities, administrative support
provided for stakeholder groups, and the cohesive progress that was made in cases where
appropriate leadership was available;

adequate funding has been a major limiting factor in Great Lakes restoration success;

the authority, capacity, and effectiveness of the 1JC and numerous governmental elements
of the regime have waned significantly as the regime has evolved since the 1987 Protocol;

a ranking of possible RAP policy remedies by a broad array of stakeholders with significant
direct RAP experience indicated a consensus that the remedies were relatively feasible and
likely to succeed as enhancements to the current governance of RAPs;

the challenges to achieving adaptive governance in the Great Lakes involve obstacles that
are significantly more psychosocial than technical in nature.

Recommendations

Adaptive governance suggests that policies and procedures should incorporate explicit

learning objectives. Learning objectives are meant to capture what should be newly understood

from action and form the basis for an evaluation of performance. This task is exceptionally difficult

for individual organizations, requiring a remodelling of roles and responsibilities that facilitates the

desired learning. It follows that there would be significantly more difficulty in designing an adaptive

governance regime for regional restoration of the Great Lakes based on a model such as Figure 9.

With that in mind, the following recommendations suggest a course of action towards a better un-

derstanding of the characteristics of current Great Lakes governance and steps that could increase

its adaptive capacity.

1. The lJC has been celebrated as a highly effective mechanism for investigating and resolving

transboundary water issues. The challenges to achieving adaptive governance in the Great
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Lakes require a vigorous and independent forum in order to discover adequate and appro-
priate strategies. For this purpose, the 1JC could establish an Adaptive Governance Task
Force. The federal governments could issue a reference to the 1JC under the Great Lakes
Water Quality Agreement in order to facilitate and adequately support such a Task Force.
(1t is recognized that this could be considered a role for the Great Lakes Water Quality
Board or Science Advisory Board. Such a role for these boards is presumed to possibly un-
dermine their ability to accomplish any other business, so great could be the task, and this
is therefore judged to require a stand alone panel of inquiry. This is not to say that mem-
bers of the WQB or the SAB could not serve on such a Task Force.) A reference of this kind
would emphasize the priority placed by the governments on revitalizing Great Lakes gov-
ernance and best link the terms of the reference to recommendations and implementa-
tion. The Task Force could

A. be comprised of broad expertise and direct experience with theory and practice in
organizational development and in the social, behavioural, natural, and physical sci-
ences in order to investigate an evolution to adaptive governance of the Great Lakes;

B. investigate and characterize Great Lakes governance with respect to the conceptual
framework proposed in this thesis and other methods of evaluating institutional ef-
fectiveness; and

C. strategize regarding opportunities for the regime to engage the conceptual frame-
work in Figure 9.

2. Such a Task Force and its findings and recommendations could remain a theoretical ex-
ercise, however, unless the principles and techniques of adaptive governance are em-
braced and accepted broadly among stakeholders in the Great Lakes regime. To influ-
ence and facilitate that understanding and acceptance of adaptive governance, agencies,
organizations, and other stakeholders could:

A. examine techniques and opportunities to produce organizational cultures suppor-
tive of adaptive problem-solving based on process characteristics that foster social
learning: open communication, diverse participation, unrestrained thinking, con-
structive conflict, democratic structure, multiple sources of knowledge, extended
engagement, and facilitation (Schuler et al., 2003);

B. develop and use a variety of modes of communication, processes of group delib-
eration, and scenario-planning and visioning exercises to deal with complexity;

C. foster those individual leaders capable of championing social and policy learning
processes and adaptive modes of problem-solving; and

D. foster fiexible self-organizing adaptive problem-solving networks.

Literature Cited

Schuler TM, Decker DJ, Pfeffer MJ. 2003. Social learning for collaborative natural resource
management. Society & Natural Resources, 15: 309-26.

Chris McLaughlin, PhD Thesis, McMaster University, Page 142



	Structure Bookmarks
	Figure
	Framing Describing Synthesizing the Situation the Dynamics Understanding Issues, Behaviours, Beliefs, Elements Relationships Narratives 
	Figure
	Figure
	Figure
	Figure
	.....
	In g 6 ·;::; ro·:;; ~ 5 c ro QJ E 4 "'0 c ro ~ 3 ro QJ E ·~ 2 QJ E ..c ·t: 1 <X: 0 
	Adaptive Governance 


