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Envisioning possible futures is challenging due to the interactive and interdependent nature of myriad anthropo-
genic pressures on the Great Lakes-St. Lawrence River basin. To overcome this challenge, we used the intuitive
logistics method of scenario analysis and identified two independent forces of high impact and high uncertainty
by engaging a broad spectrum of basin stakeholders from academia, government, non-governmental organiza-
tions, and industry organizations. A workshop was held to debate and identify the two key forces among many
drivers of change for the Great Lakes-St. Lawrence River basin. From the workshop activities, two key forces
emerged. The first axis, “Human Capacity for Change,” was characterized on its positive end by an adaptive sys-
tem where shared values, collectivism, inclusivity, and a respect for obligations by all segments of society are a
reality, and on its negative end by an individualistic, overly hierarchical, short sighted, reactionary, oppressive,
and gridlocked governance system. The second axis, “Environment and Economic Balance,” was characterized
on its positive end by a thriving synergy between economy and environment, and on its negative end by an
environment, economy, or both that were in poor shape. The intersection of these axes framed four alternative
50-year projections, characterized by combinations of their positive and/or negative axis end points. These
four alternate futures portrayed a basin that was: living on the edge (—/+); thriving and prosperous (+/+);
trying hard to adapt (+/—); and out of control (—/—), and reveal policy and strategic research needs and policy

recommendations to reach a thriving future.
© 2014 Published by Elsevier B.V. on behalf of International Association for Great Lakes Research.

Introduction

Scenario analysis is a tool to visualize alternative futures and enable
us to consider complicated and complex management issues in a novel
way. It has been used in many fields, including crisis management,
science, policy, education, business, and futurist studies (Bradfield
et al,, 2005). Itis a structured approach that supports strategic thinking.
Its ultimate goal is to establish an organization's ability to adapt and
“gain the high ground,” allowing it to achieve end goals regardless of
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mentors from universities and institutions in Canada and the United States. Each paper
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the environment within which it may find itself (Van der Heijden,
1996). Scenario analysis accomplishes this by integrating factors such
as science, technology, politics, economics, and societal information
into a decision framework that acknowledges, organizes, and appreci-
ates uncertainty (Wack, 1985a). This decision framework integrates
the aforementioned factors in the analysis to generate alternative and
internally consistent pathways to futures that describe different worlds,
fostering a deeper understanding of risk and the ability to plan for it
(Wack, 1985a).

The use of scenario analysis to visualize alternative futures has re-
ceived tremendous support in initiatives to manage large, complex sys-
tems (Swart et al., 2004; Duinker & Greig, 2007). Scenario analysis and
the process of envisioning alternate futures provide decision makers the
ability to look beyond current understanding, anticipate future changes,
and take approaches that are well suited for environmental resource
management (Alcamo, 2008; Schweizer & Kriegler, 2012).

Different approaches can be taken when conducting a scenario anal-
ysis, including those based on qualitative to quantitative techniques
(Bradfield et al., 2005; Huss & Honton, 1987). The Intuitive Logistic
Method (ILM) adopts a qualitative approach to conducting scenario
analysis that generates alternative and equally plausible futures by
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creating a space for “remarkable” conversations, identifying and em-
bracing a system's uncertainty, and presenting strategic options for de-
cision making (Bradfield et al., 2005). It involves structured steps that
can be customized to any system, which include, but are not limited
to, identifying key drivers of change, identifying key uncertainties of a
system, developing future scenarios, and identifying strategies to
reach a specific future and/or deal with each future should it unfold
(Huss & Honton, 1987). In the field of natural resource management,
the ILM has the potential to play an integral and supportive role for
on-going management initiatives. Research has shown that the ILM
can transcend disciplinary boundaries, enable the consideration of
uncertainty, create a common language among science-policy-
stakeholder groups, be customized to different scales, and be combined
with additional approaches that enhance management strategies
(Laurent et al., in this issue).

An opportunity within the Great Lakes-St. Lawrence River basin

The identification of drivers of change, key uncertainties, alternate
and plausible futures, and policy and research strategies is important
when managing a complicated natural system such as the Great
Lakes-St. Lawrence River basin. Although marked by an impressive
history of over 100 years of political initiatives aimed at protecting
and restoring specific aspects of the basin (Fig. 1; Jetoo et al., in this
issue), the system has, and continues to be, bombarded by stressors
that threaten the ecosystem as a whole, as well as the ecological services
that it provides.

There is growing consensus that the Great Lakes basin is ap-
proaching an ecological tipping-point (Cairns, 2004; Marten, 2005),
where ecosystem-level changes have the potential to occur quickly
and without warning (Bails et al., 2005). Signs that this tipping point
is approaching include disruption of food webs through loss of benthic
organisms in all of the lakes but Lake Superior, declines in the whitefish
population in both Lakes Huron and Michigan, continued eutrophica-
tion in Lake Huron's Saginaw Bay and Lake Michigan's Green Bay, the
persistence of Lake Erie's anoxic zone, and the elimination of rooted
plant communities and benthic food webs simplification due to exten-
sive pollution and sediment loading to bays within Lakes Erie and On-
tario (Bails et al., 2005). Each of the lakes is undergoing fundamental
ecological changes, and the ecological breakdown of the Great Lakes
basin will have serious impacts on its economy, an economy that sup-
ported an economic output of $4.7 trillion USD in 2011 (Kavcic, 2013).

The Great Lakes basin urgently needs a novel approach to support
current resource management strategies and inform management
strategies to overcome barriers to reaching a sustainable future. This

1971

approach, as argued by Laurent et al. (in this issue), is the ILM of scenar-
io analysis. Each phase of the ILM offers important contributions to the
natural resource management strategies of basin, such as raising aware-
ness of important drivers and uncertainties for the basin, identifying
and overcoming barriers to sustainability, creating effective cross-
disciplinary relationships, and training the next generation of political
and research leaders (Laurent et al., in this issue). Furthermore, this
process creates four alternate futures. One of these futures marks a
state desired by stakeholders within the basin, providing a vision that
can guide policy and planning frameworks as well as provide indicators
of moving towards a future that is sustainable.

The Great Lakes Futures Project: an opportunity to embrace uncertainty
and explore the future

Concerns that efforts to ensure the sustainability of the basin are fail-
ing were the impetus for the Great Lakes Futures Project (GLFP) (Creed
& Laurent, in this issue). The GLFP conducted an ILM scenario analysis
that took signals from the past 50 years (1963-2013) to envision possi-
ble future scenarios 50 years into the future (2013-2063). The GLFP
brought together academics, graduate students, government, non-
government organizations (NGOs), and industry organizations in both
Canada and the United States to forge consensus on the desired future
of the basin. The GLFP analyzed current policy trajectories for the
basin and constructed actionable recommendations to bring public pol-
icies closer to achieving socio-ecological sustainability for the basin,
characterized by a “thriving” social, ecological, and economic reality
(Friedman et al., in this issue). The GLFP sought an inter-generational,
inter-disciplinary, and cross-sector understanding of the future of the
basin to foster long-term strategic policy formulation, program and re-
search priority development and implementation, and training of the
next generation of Great Lakes leaders.

The GLFP addressed the following questions: What are plausible fu-
tures of the Great Lakes basin in 2063, and what changes do we need to
make now to ensure that the basin reaches a collectively desired future?
In this paper, we provide an overview of the four steps conducted for
the GLFP that were adopted from the ILM approach (Huss & Honton,
1987; Wack, 1985a, 1985b) including: 1) describe key drivers of
change; 2) identify critical axes of high-impact/high-uncertain forces;
3) describe scenarios for the futures framed by the two axes; and 4) as-
sess their policy implications. We focus on the activities that took place
for the second step, identifying the critical forces defining alternative
futures for the Great Lakes basin, which we considered the most
challenging step in the scenario analysis.
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Fig. 1. Time line of political initiatives within the Great Lakes-St. Lawrence River basin (dates based on information from Jetoo et al., in this issue).
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Methods
Step 1: GLFP boundary conditions and key drivers of change

Great Lakes region researchers were invited to a workshop on March
29-30, 2012 at Western University, in London, Ontario, Canada.
Academic researchers were selected to participate in this inaugural
workshop due to their experience with the Great Lakes basin. The pur-
pose of this workshop was to formally launch the GFLP, set boundary
conditions for the GLFP, and brainstorm drivers of change within the
basin. The boundary conditions for the GLFP were discussed in plenary
and workshop participants were asked to consider the temporal and
spatial scale of the GLFP. Ideas were discussed and consensus achieved
through a participant poll.

The drivers of change were brainstormed in small breakout groups
during the workshop. Workshop participants were asked to identify
and list all drivers of change impacting the Great Lakes basin. The list
of drivers was discussed as a group in plenary among all workshop
participants and this list informed the final selection of the drivers of
change for the GLFP, which was done by the GLFP leadership team.
Prior to finalizing the drivers of change, workshop participants were
notified of the potential drivers and asked to provide their feedback.

Once the drivers of change were finalized, binational faculty-
graduate student research teams were formed to develop papers for
each driver. The Great Lakes faculty mentors were selected based on
their experience with the Great Lakes basin system and/or the pertinent
driver. Graduate students entered a competition to participate and gain
experience over and above their relative graduate program commit-
ments at their host institutions. A common structure for the driver
papers was adopted that included: an introduction to the driver, a liter-
ature review of the driver in the context of the Great Lakes basin
(i.e., the influences of the driver on the other GLFP drivers and the influ-
ences of the other GLFP drivers on driver); a review of the driver since
1963; and a future projection of the driver 50 years into the future.
For consistency, three scenarios were developed for each driver and
named: Utopia, Status Quo, and Dystopia.

Step 2: defining the critical forces

Great Lakes region community members were invited to a workshop
on January 8-9th 2013 at the University of Michigan, Ann Arbor,
Michigan, US to listen to student led presentations on the drivers of
change in the basin, and to identify the critical forces operating within
the basin. Workshop participants were selected and invited to partici-
pate based upon their experience and expertise related to the Great
Lakes basin and its policies. Representatives from academia, govern-
ment, NGOs, and industry organizations participated in different
capacities over the course of this two-day workshop.

On the first day, workshop participants included the GLFP leader-
ship, faculty mentors and graduate students. Following a series of
presentations of the drivers, workshop participants were divided
into breakout groups and completed the axis identification exercise
(see below). On the second day, a larger and more diverse group of
workshop participants (representing academia, government, industry
organizations, NGOs, and graduate students from Canada and the US)
provided feedback on the driver papers and participated in facilitated
breakout sessions to identify the critical forces.

Our processes for the identification of the critical forces followed the
protocol outlined by Maack (2001), based on the Schwartz/Global
Business Network approach (Schwartz, 1996) and adapted from
Wilson (1998). This protocol was selected because it provided a struc-
tured process for ranking the drivers and facilitating the creative and
often challenging brainstorming exercise that is required to identify
the two critical forces operating within the GLFP. The protocol of
Maack (2001) provided a solid foundation for workshop participants
to launch into the creative space necessary to identify the critical forces.

It facilitated the careful consideration of the interactive effects of multi-
ple drivers operating at multiple time and space scales for the Great
Lakes basin that was required.

Workshop participants determined the critical forces by ranking
drivers of change in an Impact-Uncertainty Matrix (Table 1) (Maack,
2001; Wilson, 1998). This process involved open dialog to reach consen-
sus on the forces that are certain vs. uncertain (Ogilvy & Schwartz,
2004), and of high vs. low impact (Van der Heijden et al., 2002). Highly
uncertain forces in a system are those that are generally both uncontrol-
lable and unpredictable (Peterson et al., 2003), including elements such
as market prices, demand for export goods, changes in political values
(Maack, 2001), and abrupt climate change (Alley et al., 2003). In con-
trast, highly certain forces are those that are unlikely to change signifi-
cantly in the future, or can be predicted with confidence (Ogilvy &
Schwartz, 2004; Van der Heijden, 1996). Predictable trends are general-
ly constrained by elements such as time delays (e.g. developments that
are “in the pipeline,” like demographics), system constraints (e.g. limits
to growth), actor logic and motivation (e.g. political party platforms),
system inertia (e.g. momentum required for political power shifts), cul-
ture (e.g. the basic beliefs and values of a large community), and the
laws of nature (e.g. the will to survive) (Van der Heijden, 1996). As cau-
tioned by Ogilvy and Schwartz (2004), these highly certain/predictable
forces should be avoided when conducting a scenario analysis under the
ILM. The ultimate objective was to select two highly uncertain and high
impact forces, or combinations of forces, that generate the two axes to
frame the scenario analysis (Schwartz, 1996; Van der Heijden, 1996;
Wack, 1985a).

With this guidance in hand, workshop participants categorized the
eight drivers selected from step 1 of the GLFP according to their relative
uncertainty and impact in Maack's (2001) matrix (Table 1). Workshop
participants were encouraged to consider all drivers, those selected
in step 1 and other potential drivers, and to consider “meta” drivers
(i.e. collapsing related drivers). The consideration of other drivers was
important because while the GLFP was forced to constrain the project
scope and selected the top eight drivers for assessment, it was clear
that other drivers were important. Therefore, encouraging the work-
shop participants to consider other drivers provided an opportunity
for other drivers to be reintroduced to the GLFP and to inform the criti-
cal force selection. Each participant placed the drivers or some combina-
tion of drivers into the matrix; each driver's weighted occurrence within
the matrix guided the discussion and debate around axis selection.

After substantial discussion and debate, each breakout group select-
ed two forces (two axes) from the “highly uncertain/highly relevant”
matrix square, described the end point characteristics for each, and
defined the futures of each resulting quadrant. The resultant critical
force combinations and future scenarios were then discussed in plenary.
This plenary session included all workshop participants, and each group
presented their final critical force selection.

After each group's critical forces were presented, two combinations
(four critical forces/axes in total) were selected based on the major
themes presented by the breakout groups. The two critical force combi-
nations (or four critical forces/axes) were discussed and debated further
in a second plenary session. Post-debate, a “straw poll” was conduced
on the four critical forces/axis options to identify which two critical
forces the workshop participants considered most appropriate for the
GLFP. These results influenced the final selection of two critical forces
for the GLFP, which was done by the GLFP leaders after the workshop.

Step 3: developing the four alternate futures for the Great Lakes-
St. Lawrence River basin

Once the critical forces were identified, a second group of binational
faculty-graduate student research teams was formed to develop
narratives for each future. The Great Lakes faculty mentors were the
GLFP leaders and the graduate students were selected from a second
competition. Scenario narratives were prepared in the form of “future
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The Impact vs. Uncertainty Matrix (Maack, 2001) used by participants in the Great Lakes
Futures Project workshop to prioritize the eight drivers of change and identify the critical

forces.

Source: Maack (2001), adapted from Wilson (1998).

Degree of Uncertainty

Low Medium High
Critical planning Important scenario Critical scenario
issues drivers drivers
Highly relevant and Extremely important Factors and forces
fairly predictable (can and fairly certain. essential for success and
often be based on Should be used to highly unpredictable. %
existing projections). differentiate scenarios. Should be used to =
Should be taken into Should be based on differentiate scenario
account in all scenarios. projections but potential plots and trigger exit
discontinuities also strategies.
should be investigated.
Important planning Important planning Important scenario
issues issues drivers E
Relevant and very Relevant and somewhat Relevan tissues that are §
predictable. Should be predictable. Should be highly uncertain. % %
figured into most present in most Plausible, significant g §
scenarios. scenarios. shifts in these forces %
should be used to @
differentiate scenario
plots.
Monitorable issues Monitorable issues Issues to monitor and
Related to the decision Related but not crucial reassess impact
focus but not critical. to the decision focus. Highly unpredictable
Should be compared to Should be monitored for forces that do not have 5
projections as scenario unexpected changes. an immediate impact on =
is implemented. the decision focus.
Should be closely
monitored.

Shaded square indicates key areas of focus.

histories” for each quadrant, where each story was told as a history as if
the writer was situated in 2063 and revealed developments that oc-
curred since 2013. The advantage of taking a future-history approach
was that it added depth, richness, and imagination to the narratives
through the infusion of events, places, people, and commentaries
(Duinker, 2008; Lindgren & Bandhold, 2003).

Scenario narratives were founded in the richness of significant qual-
itative and quantitative information pertaining to the driving forces of
change to ensure that the scenarios were credible (Maack, 2001). Each
scenario incorporated the historical and future trends for each of
the drivers, both independently and in relation to each other, while
considering the political and cultural situations of Canada and the US.
Including information from each of the eight driver papers, as well as
the potential for technological innovation, was critical because these
influenced the future state of the basin and framed its story. By incorpo-
rating and describing all drivers of change within the scenarios, the
complexity that was lost in their reduction to two main critical forces
during step 2 was reinstated (Ogilvy & Schwartz, 2004). The potential
heterogeneity of responses among the lakes was considered. Further-
more, the potential impacts of current policy frameworks, such as the
2012 Great Lakes Water Quality Agreement, the Canada-Ontario Agree-
ment Respecting the Great Lakes Ecosystem, and the US Great Lakes
Restoration Initiative, were considered.

The scenario narratives were presented at a workshop on June 11-
12th, 2013 at McMaster University, Hamilton, Ontario, Canada. As in
step 2, workshop participants were selected and invited to participate
based upon their experience and expertise related to the Great Lakes
basin system and its policies, and workshop participants included repre-
sentatives from academia, government, NGOs, and industry organiza-
tions. Workshop participants provided feedback on the plausibility of
the scenarios and which scenario was the one the Great Lakes region

community should strive to attain. During breakout sessions, workshop
participants also identified current and future policies and initiatives
that would influence which scenario we would head to, adding depth
and plausibility to the scenario narratives. Furthermore, the reality of
the future scenario that current policies are leading the basin towards
was discussed in plenary, and policy gaps and opportunities were
identified that informed the policy principles and recommendations of
the GLFP.

Step 4: policy implications

As in steps 2 and 3, Great Lakes region community members, includ-
ing representatives from academic, government, NGOs, and industry or-
ganizations were invited to participate in the GLFP policy forum, held on
October 3, 2013 at the State University of New York at Buffalo, Buffalo,
New York, US. Workshop participants provided feedback on the policy
principles and recommendations that the GLFP leaders identified as
critical for moving towards the desired future identified by GLFP (see
Friedman et al,, in this issue). Through active discussion and real-time
electronic surveying, workshop participants provided input on princi-
ples to guide policies and specific recommendations for future policies,
input that directly influenced the final proposed policy recommenda-
tions of the GLFP (Friedman et al., in this issue).

Results
Boundary conditions and the drivers of change

All workshop participants agreed upon the boundary conditions for
the GLFP. The temporal scale was to be a 100-year period (50 years into
the past: 1963, and 50 years into the future: 2063). The spatial scale was
to be the entire Great Lakes basin, including all 5 of the Laurentian Great
Lakes, their watersheds and airsheds.

The key drivers influencing the airshed, watershed, and water
bodies of the Great Lakes basin were brainstormed and the final drivers
chosen were: the economy (Campbell et al,, in this issue), energy (Kelly
et al., in this issue), geopolitics and governance (Jetoo et al., in this
issue), demographics and societal values (Méthot et al., in this issue),
water quantity (Maghrebi et al., in this issue), climate change (Bartolai
et al,, in this issue), invasive species (Pagnucco et al., in this issue), and
biological and chemical contaminants (Cornwell et al., in this issue).

The critical forces

The candidates for the critical forces that would define the scenario
axes suggested by the breakout groups included: 1) the notion of gover-
nance, defined as the way a system is governed by both government
actors and the desires of broader society, or the notion of “Human Con-
dition,” which focused on the characteristics of a specific state in time;
and 2) a specific environmental driver (e.g. climate change); the envi-
ronment as a whole; or environment and economic balance (Table 2).
The candidates for the scenario axes included a “human” force variant
and an “environmental” force variant, which was interesting and as
one participant noted in a breakout group, “if we're going to be orthog-
onal, then we're going to end up with human systems vs. natural
systems. It's almost an orthogonal necessity” (GLFP workshop partici-
pant, University of Michigan, January 8-9th, 2013).

The GLFP leaders selected two alternative sets of axes for further
discussion: 1) “Human Condition” and “Environment,” and 2) “Human
Capacity for Change” and “Environment and Economy Balance.”
Workshop participants showed overwhelming preference for “Human
Capacity for Change” over “Human Condition” and a somewhat mixed
preference for “Environment” vs. “Environment and Economic Balance.”

“Human Capacity for Change” was regarded highly as a critical force
because it encompassed governance and the capacity of society to
change while “Human Condition” was a static representation of state
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Table 2
The critical force combinations for the Great Lakes Futures Project resulting from
workshop breakout group discussions.

Axis 1 Axis 2

Day 1 Environment/economy Governance

Climate change Governance/societal values
Climate change Governance/societal values
Environment Socio-political
Ecosystem health Societal values
Day 2 Natural system Human system and governance
Ecosystem health Public policy and sentiment
Ecosystem dimension Human capacity for change
Environment condition Human condition

Environment/economy Governance and societal values

(i.e. a snapshot in time that does not reflect the potential for communi-
ties to adapt to change). However, there was much debate around the
other critical force centered on the perceived complexity of the many
possible negative end points on the “Environment and Economic
Balance” (e.g., positive environment/negative economy, positive
economy/negative environment, and negative environment/negative
economy). Furthermore, some argued that the economic aspect of the
“Environment and Economy Balance” critical force was actually related
to “Human Capacity for Change”, and for this reason the “Environment
and Economic Balance” was not as independent as it could be if it was
“Environment” alone. Although consensus was not reached on the
second critical force at the workshop, the discussion informed the
final selection by the GLFP leaders of the critical forces: the “Human
Capacity for Change” and an “Environment and Economic Balance.”

The four alternate 50-year future projections

The intersection of these two critical forces provided a framework
for four distinct scenarios (Fig. 2). The upper right quadrant, “Thriving
And Prosperous: How We Rallied To Confront Collective Challenges”
(Comer et al., in this issue), is a future where economy and environment
are in balance, there is a strong human capacity to mitigate or adapt to
any “surprises” that may occur, and the basin thrives. The lower left
quadrant, “Out Of Control: How We Failed To Adapt And Suffered The
Consequences” (Kalafatis et al,, in this issue), is a future where economy
and environment are out of balance, and there is little human capacity
to mitigate or adapt to change, so the basin suffers as there is no will
to change human behavior in response to new economic and environ-
mental realities. The upper left quadrant, “Living On The Edge: How
We Converted Challenges Into Profitable Opportunities” (Steenberg
et al., in this issue), is a future where the economy and environment
are in balance, but there is weak human capacity to mitigate or adapt

Environment-Economic Balance

(-+) Living on the edge:
How we converted
challenges into profitable
opportunities.

(++) Thriving and
prosperous: How we
rallied to confront

collective challenges.
Human

Capacity for
Change

(--) Out of control: How
we failed to adapt and
suffered the
consequences.

(+-) Trying hard to adapt
to a chaotic world: How
complex challenges
overwhelmed our best
intentions.

Fig. 2. The alternative future scenarios for the Great Lakes-St. Lawrence River basin as de-
fined by the intersection of the chosen critical forces for the Great Lakes Futures Project.

to any “surprises” that may occur; yet the basin manages. The lower
right quadrant, “Trying Hard To Adapt To A Chaotic World: How
Complex Challenges Overwhelmed Our Best Intentions” (Orr et al., in
this issue), is a future where there is a strong will to change human be-
havior in response to the new economic and environmental realities,
but external forces continue to overwhelm the system and the economy
and environment are out of balance.

Policy implications

Following the development of the four alternate futures, the GLFP
identified gaps to current policies governing the basin and proposed
recommendations for bridging these gaps (Friedman et al., in this issue).

Discussion
The critical forces for the GLFP

Axis 1: the Human Capacity for Change

The “Human Capacity for Change” axis measures how well human
systems can adapt to changing socioeconomic and geopolitical realities.
At the positive end of this axis, workshop participants described a
human system that exhibits social resilience (Adger, 2000). Social resil-
ience is defined as a community's ability to absorb and recover after a
disaster event; the community is committed to survival, has a shared
set of values, and is willing to rally around a common cause and adapt
(Lamere, 2013). Workshop participants also described a governance
system that is proactive, long-sighted, collaborative, adaptive, and a
populace that is fully capable of engaging. This governance system is
neither top-down nor bottom-up, but rather an effective mix of hierar-
chical framing and collective decision-making. At the negative end of
this axis, workshop participants described a governance system that is
overly hierarchical and individualistic (a system dominated by compet-
ing values). This governance system is short-sighted, reactionary,
oppressive, gridlocked, unable to adjust to changing conditions,
and often takes top-down “command and control” approaches. The
“Human Capacity for Change” axis created a gradient of social capacity
to adapt to and thrive when confronted with change, shaped by the
uncertain nature of social, cultural and political values.

The “Human Capacity of Change” axis fulfills the high uncertainty re-
quirement of scenario analysis axes (Schwartz, 1996). “Human Capacity
for Change” embodies the notion of “agency” (Brown & Westaway,
2011; McLaughlin & Dietz, 2008), which is the capacity of individuals
to make independent choices, enact them, and take collective action
(Brown & Westaway, 2011; McLaughlin & Dietz, 2008). By extension,
agency is related to a community's ability to adapt and thrive under a
changing environment (Brown & Westaway, 2011). Fundamentally, as
showcased by Mazur (2013), agency is about power - both individual
and collective - and is therefore influenced by what a society values.
Its dependency on social values makes agency (and by extension the
“Human Capacity for Change”) a highly uncertain axis, because changes
in values and attitudes can be difficult to predict (Maack, 2001; Van der
Heijden, 1996). Therefore, “Human Capacity for Change” was selected
as one of the critical forces because it fulfills the criteria of high uncer-
tainty and high impact.

Axis 2: Environment and Economic Balance

The “Environment and Economic Balance” axis measures the align-
ment of the environment and the economy. At the positive end of this
axis, workshop participants described a system where the economy and
the environment are balanced and thriving, reflecting the dependence
of a healthy economy on a healthy environment. The economic benefits
of protection, restoration, remediation and management in the basin
(Austin et al., 2007) are a reality and the environment flourishes. At the
negative end of this axis, workshop participants described a system
where the environment and the economy are imbalanced. This
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imbalance can be created either by a strong economy and weak
environment, or by a weak economy and strong environment. In this
imbalanced state, environmental and economic agendas are often consid-
ered independent of each other and, as a result, one suffers as the other
benefits. The inter-dependencies of environment and economy increase
the uncertainty associated with this axis. Future environmental condi-
tions, like climate change, are considered uncertain and less predictable
(Maack, 2001). By combining economy and environment on this axis,
its level of uncertainty increases. Although short-term economic forecasts
are considered somewhat predictable in the realm of scenario analyses
(Maack, 2001), the state of — and more importantly, the trends in - the
current global economy is increasingly uncertain (Hirsch, 2013) making
longer-term economic projections for the basin fraught with uncertainty.
In light of the myriad influences and actors that influence both the econ-
omy (GC, 2005) and the environment of the basin (Allan et al., 2013; Bails
et al,, 2005), their combination creates even greater uncertainty.

Challenges in selecting the critical forces

Interestingly, by selecting an “Environment and Economic Balance”
as a critical force for the GLFP, the potential for a balanced, but equally
poor environment and economy on the balanced/positive axis end
arose, where both could be in a poor state. This was identified in the
plenary debate as a potential complication and was an issue that we
had to reconcile. To mitigate the potential of a weak environment and
weak economy, the weak environment and weak economy condition
was explicitly incorporated into the negative end of the axis.

Workshop participants communicated a concern over the related-
ness between the economic aspect of the “Environment and Economic
Balance” axis and the “Human Capacity for Change” axis. Workshop par-
ticipants communicated that the economy is a construct of society and,
therefore, not independent of the values inherent within the “Human
Capacity for Change.” However, we were confident with the selection
of “Human Capacity for Change” and “Environment and Economic
Balance” as the two critical forces for the GLFP because they framed
four distinct scenarios (Fig. 2) grounded in archetypes common
among global scenario analyses.

MacDonald (2012) examined 64 global scenario stories and found re-
peating archetypes common to all that include “intent” and “casual”
variants. The selection of the “Human Capacity for Change” supports
MacDonald's “intent variant” archetype as it generates stories where
human and social choices are the main forces of change (i.e., narratives
driven by policy goals) (MacDonald, 2012). The selection of the “Envi-
ronment and Economic Balance” axis supports MacDonald's (2012)
“causal variant” scenario narrative archetype because it includes stories
where the main forces of change are those which operate with a “natural
law,” independent of the violation of the human actors. According to
MacDonald (2012), “natural law” forces include science, engineering,
technology as well as social institutions that are independent of human
actions, such as the culture, society and economy. By selecting the
“Human Capacity for Change” and “Environment and Economic Bal-
ance,” the archetypes common to global scenario analyses are accounted
for and a strong foundation for future narratives generated.

Although the two critical forces selected for the GLFP aligned with
the “archetypes” common to scenario analyses, each also provided a
unique perspective to previous scenario analyses on the Great Lakes
basin. For instance, in Rankin-Guthro and Krantzberg's (2011) scenario
analysis, the Environment and the Economy were selected as the two
independent critical forces. In contrast the GLFP combined these two
critical forces into one, with an “Environment and Economic Balance”
axis. Although it is recognized that both the environment and the
economy are uncertain and of high impact, and, as such, are good
candidates to serve independently as critical forces in Rankin-Guthro
and Krantzberg (2011), the GLFP provided a unique perspective of the
two forces and as such eliminated the false dichotomy that can some-
times exist between the environment and the economy (Gardiner &

Portney, 1999; Porter & van der Linde, 1995a, 1995b). The GLFP em-
braced the idea that as we comprehend the reliance of humans on eco-
logical services, the obvious intimate and strong interdependencies
between the environment and other factors such as the economy
must be considered (Lubchenco, 1998), a viewpoint that supports
sound natural resource management.

Four plausible futures for the Great Lakes-St. Lawrence basin

In the future scenario, “Thriving And Prosperous: How We Rallied To
Confront Collective Challenges” (Comer et al., in this issue), the Great
Lakes-St. Lawrence River basin is characterized by high capacity for
change and the environment and the economy are in balance. The
Great Lakes residents, scientists, and policymakers recognized that
current approaches to environmental policy failed to provide environ-
mental, social, and economic prosperity in the long-term. The region's
residents agreed on a common set of guiding principles for future policy
actions to improve cooperation and collaboration and the policies imple-
mented recognized the basin as a complex social-ecological system and
aimed at improving and sustaining human well-being. Overall, the
region reaped the benefits of prudent policies. In 2063, the Great Lakes
region is a model for how a long-term commitment to environmental
improvement can: improve human well-being, improve quality of life,
and drive a strong and resilient economy (Comer et al., in this issue).

In the “Out Of Control: How We Failed To Adapt And Suffered The
Consequences” (Kalafatis et al,, in this issue) scenario, the Great Lakes
basin is characterized by low capacity for change and the environment
and economy are not in balance. The challenges facing the basin in 2063
dwarf those it experienced in the early 21st Century. In the year 2063,
the Great Lakes basin is challenged by rising international tensions,
economic malaise, and accelerating climate change impacts. Leading to
this future, the early signs of economic, environmental, and governmental
vulnerability were met with neglect. For instance, necessary monitoring
and evaluation of environmental protections went unfunded, research
and development was unsupported, and regional partnerships fractured
with a focus solely on short-term survival. The Great Lakes basin ecosys-
tem was degraded, fossil fuel extraction continued, and the economy
benefited from a thorough dependence on these extractive industries. In
this future, the Great Lakes themselves have been reduced to objects of
trade and the citizenry has lost their once “treasured” opinion of the
important resource (Kalafatis et al,, in this issue).

In the “Living On The Edge: How We Converted Challenges Into Prof-
itable Opportunities” (Steenberg et al., in this issue) scenario, the region
is characterized by good environmental and economic balance. The
basin benefited from and depended upon human choices and natural
forces outside the region that pushed and pulled it towards a precarious
balance. The region evaded extreme climate-change impacts. The econ-
omy of the region emerged as a powerhouse, based on tremendous in-
vestment in green energy technology. This economic shift occurred
despite the death of cooperative federalism and decades of ideological
politics and gutted science-based, citizen-participatory regulatory
structures. Governance at local scales was highly variable and the feder-
al government withdrew its activity completely. As such, in this future,
the Great Lakes region sits precariously on the “edge” and rides on the
coattails of past policies (Steenberg et al., in this issue).

In the “Trying Hard To Adapt To A Chaotic World: How Complex
Challenges Overwhelmed Our Best Intentions” (Orr et al., in this issue)
scenario, the Great Lakes region is characterized by high capacity for
change and the environment and the economy are not balanced. In
this scenario, the Great Lakes basin citizenry is united around a common
vision of a healthy Great Lakes region, recognizing and appreciating
their direct dependence on them. Although this vision is realized in
this future, best efforts to find a balance between human prosperity
and environmental integrity were overwhelmed by climate change, an
aging population, geopolitical pressures such as environmental refu-
gees, a sluggish economy, an opposition to environmental degradation
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of natural resource extraction, impacts of education programs, and
widespread effects of both failing social services and physical infrastruc-
ture. The inability of best efforts to reach this vision of the Great Lakes
region citizenry fostered grassroots mobilization of communities
around New England town hall-style meetings. This social movement
mobilized and integrated governance based on a common vision and
values. Unfortunately, although the residents of the Great Lakes region
had tremendous capacity to act, the complex and interrelated forces
driving change in the Great Lakes region were unstoppable (Orr et al.,
in this issue).

The process of generating alternative yet plausible futures for the
Great Lakes basin created a space to explore the barriers and opportuni-
ties of current basin policies. The gaps in current policies that the GLFP
identified were: Great Lakes policies are fragmented vertically and
horizontally across scale and jurisdiction; Great Lakes policies are
fragmented substantively, and lack a holistic approach; policy imple-
mentation is hindered by inadequate capacity, accountability, and en-
forcement; adaptive management remains elusive; there is a collapse
of Canadian support for investment in Great Lakes research and educa-
tion; and the Great Lakes basin lacks a shared vision for the future
(Friedman et al,, in this issue). To bridge these gaps, the GLFP proposed
the following policy recommendations: 1) Seek out opportunities to de-
velop strategies, mechanisms and practices that are place-based and re-
quire shared responsibility for the Great Lakes basin; 2) Create and build
upon existing mechanisms that embody ecosystem health as a founda-
tion that leads to innovation and societal well-being; 3) Develop and
monitor indicators of comprehensive basin health, strengthen existing
and create new Great Lakes region experiential programs; and 4) Devel-
op stakeholder-driven planning and visioning that is legitimized by
political leadership both before and after planning occurs to nurture a
Great Lakes “citizenship” or “identity” (Friedman et al,, in this issue).

Conclusion

Scenario analysis is an important tool to explore the complex prob-
lems facing the Great Lakes basin. The critical step of selecting the two
critical forces affecting the basin that provide the framework for defin-
ing the four alternative futures was particularly challenging. There
was substantial debate as to which of the drivers influencing the basin
were of the highest impact and uncertainty. Informed by this debate,
the two critical forces that were selected, “Human Capacity for Change”,
(intent) and “Environment and Economic Balance,” (causal), turned out
to have strong theoretical support from the field and practice of scenario
analysis. Furthermore, although the critical forces of the GLFP do en-
compass the social, environmental and economic pillars of sustainabili-
ty, they reflect a novel perspective in that the economy is intricately
linked and dependent on a thriving environment.
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