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Abstract

The global pandemic has demonstrated that our most pressing issues are interrelated in multiple,
hard to define ways. Governments alone are ill-equipped to deal with the complex array of issues
presented by the Earth of the Anthropocene, such as social inequity; rural-urban divide;
disruption of food systems and supply chains; disintegration of natural ecosystems; and the sheer
magnitude of climate change. A new research network known as COBALT (Collaborative for
Bioregional Action Learning & Transformation) will use a novel Transformation Transect that
follows a road network from the tip of Cape Cod to Nova Scotia’s Cape Sable Island. This
transect offers a lens into the nested nature of ecosystem governance across an urban to rural
region that can illuminate how government, civil society and market forces can create positive
momentum to respond to ecosystem change in coastal regions of the Gulf of Maine.

The research network will take the novel approach of visualizing governance transformations
along the Gulf of Maine transect through a bioregional macroscope lens. We will address the
following research questions:

e When have crises along the Gulf of Maine transect become windows of opportunity for
innovation and novelty?

e When have societal and ecological transitions along the transect been mishandled and
led to today’s wicked problems?

e What insights can be applied from these past crises and transitions to inform how the
examined bioregions can successfully move from preparation for to navigation of
governance transformation in response to the Gulf of Maine’s rapidly changing
ecosystem?

Keywords: transformation transect, social inequity, rural-urban divide, anthropocene era,
wicked problems
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Introduction

The global pandemic offers yet another strong signal that our most pressing issues facing
humanity are interrelated in multiple, hard to define ways. Our collective response to the meta-
crisis was aptly described by Jonathan Rowson (2020) when he noted “in almost every part of
the world, our scope for action on the emergency is constrained by our forms of governance, our
political economy, our imperious technology, our institutional logics and our social norms.”
Governments alone are ill equipped to deal with the complex array of Anthropocene Era issues
such as social inequity, rural-urban divide, disruption of food systems and supply chains,
fragmentation and collapse of natural ecosystems, and the sheer magnitude of climate change
(Rockstrom et al. 2009, Biermann et al. 2012, Mintzberg et al. 2018). Classical management
theory emphasizes the ability to control these dimensions through forecast, planning,
organization, and traditional hierarchical forms of leadership. However, ‘quick-fix’ solutions in
these forms flounder and often backfire in the face of interconnectedness, volatility and
uncertainty. Too often, we fail to consider interactions with other systems, operating as if there is
one best solution that is context independent. We reduce complex problems to singular issues
and often ignore multiple viewpoints (Jackson, 2019).

The pandemic disruption has offered an opportunity to examine how sources of governance can
work together towards transformative change. While many bottom-up responses to crises and
inequities are visible in our current systems, such as Occupy Wall Street and the Extinction
Rebellion Movement, these expressions of civil society are one type of governance response to
ecosystem change. Conversely, top-down responses, such as the Paris Climate Agreement have
highlighted the need for society to question governance systems and the expression of power in
its efforts to address social and ecological issues. Truly understanding how governance responses
can be integrated requires a more collective and participatory form of “seeing” issues with
attention to formal and informal power relationships, i.e. the governance systems, and how more
participatory forms of governance structures can evolve to address the interconnected, complex,
cross-scale, wicked challenges and opportunities of our time.

This article establishes the context, framework and implementation of COBALT (Collaborative
for Bioregional Action Learning & Transformation). This network has committed to an approach
for collective “seeing” the green shoots of transformational change and understanding how
governance mechanisms can support and enable more just, equitable and regenerative response
to ecosystem change in the Gulf of Maine. COBALT will use a novel Transformation Transect
that offers a geo-referencing framework that follows an existing road network from the tip of
Cape Cod to Cape Sable Island, Nova Scotia (Figure 1). This transect offers a lens into the
nested nature of ecosystem governance across an urban to rural region that can illuminate how
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government, civil society and market forces can create positive momentum to respond to
ecosystem change in coastal regions of the

Gulf Of Maine' Full Gulf of Maine Transformation Transect
COBALT Forms
Why COBALT? Yo

ws Full Transfo ion Transect

N
A Passamaquoddy Homeland Bioregion
Casco Bay Bioregion
Boston Harbor Bioregion

SustainaMetrix, the University of New
England and the University of Massachusetts
Boston have initiated a planning process to
accelerate a nascent convergent research
network: COBALT (Collaborative for
Bioregional Action Learning &
Transformation). The network is focused on
governance response to ecosystems change in
the Gulf of Maine to learn how to better see,
map, connect and accelerate synergistic
momentum that aligns government, market
forces and civil society, as discussed in State Hiog Legend 3
Mintzberg, Etzion, & Mantere (2018). This S TIRE L i o e
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Casco Bay Bioregion
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support a more equitable and regenerative ... American Gulf of Maine Transformation Transect
future for the Gulf of Maine and its biological AT il AL 1070 I s =
and human systems. Figure 1: Gulf of Maine Transformations Transect

The Gulf of Maine is one of the best studied systems in the world. The nations of US and Canada
have committed to an ecosystem approach to Gulf of Maine management which by definition is
holistic and integrated. Tribal governments have been practicing their own version of an
ecosystem approach for thousands of years, and aspects of their traditional ecological knowledge
remain embedded in their modern culture (Daigle, Michelle, Ranco, & Emery, 2019). Even with
this collective and formal commitment to an integrated approach there is no common vision for
or collective understanding of ecosystem-based management. [ronically, the ecosystem approach
is often expressed in isolated, sectoral approaches as opposed to a collective commitment that is
systemic. These factors make the Gulf of Maine ideal for this network.

COBALT is built upon principles of inclusive engagement (Suarez, 2018) and is rooted in STEM
research, integration of arts and humanities and critically with indigenous knowledge systems
(Fazey et. al 2018). Since April 2020, the PI and Co-PIs, have engaged a wide range of local,
regional, national and international collaborators to create a playbook for high quality
collaboration (Woodland and Hutton, 2012) to meet this research challenge requiring diverse
perspectives (Fazey et. al 2020). For example we have commitment from the following: Chief of
the Passamaquoddy Peoples in New Brunswick Canada; Director of the Maine Indian Tribal
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State Commission; Chair, Schoodic Riverkeepers as well as a wide range of academic partners
listed in the concluding section.

The appropriate scale for this collective seeing of interconnected systems is at the level of the
bioregion. Bergman and Dasmann (1977) were among the first to define the term bioregion: “the
term refers both to geographical terrain and a terrain of consciousness—to a place and the ideas
that have developed about how to live in that place.” A bioregion’s boundaries are not fixed by
human or political factors, but rather take into account flora, fauna, climate, rivers, lakes,
mountains and valleys. It is a place-based organizing structure, most suited to understanding the
potential mechanisms to supporting resilient communities (Thayer, 2003). Examining
interconnected systems through a bioregional lens reveals nested and often fragmented forms of
governance that occurs at the municipal, regional, state and federal scales and the critical need to
better see how the power dynamics of market forces and civil society interact with government.
As an action research network, we hypothesize that facilitating this collective seeing through a
“bioregional macroscope” will allow us to better understand how to nurture the “green shoots” of
transformative change, i.e. change leading towards more just, equitable and regenerative forms
of development within the Gulf of Maine bioregion. By “green shoots” of transformative change
we refer to the collective capacity to create fundamentally new systems of social/ecological
interactions when the existing system
is untenable (Walker et al., 2004). Framework for Ecosystem Governance Baseline

COBALT Framework Changes in Hcosystems

Ecosystems Goods and Services
Ecosystem Resilience

COBALT applies the participatory w7 - Humn Activiies
action research framework illustrated ; kb

. . « . Part 1: ; Part 2:
n Flgure 2, based on “The Analys1s 1ol Bl Response 1o/ Change Looking Forward

of Governance Responses to

Timeline of Key Issues >, Trend Projection and Climate Change

Ecosystem Change; A Handbook for Trends in Key Vaiables l [ ) - Selection of Issucs

. . 99 Governance by Era Goals and Objectives
ASSembllng a Basellne (Olsen, Page, Case Studies of Governance *J Selection of Partners
& OChoa 2009) . ThlS framework IS Processes and Outcomes NOW Selection of Variables to be Monitored

an action-research process that poses

questions including but not limited
to: Figure 2: Framework for Ecosystem Governance Baseline

e How have the types and intensity
of human activities changed in the area of focus over the past one hundred years?

e Have these changes in human activity been related to changes in environmental conditions
and the goods and services that it generates?

e What was the response of the governance system to key events and ecosystem change?

o [f there was no response, why?

¢ Are there major differences in opinion as to the significance of ecosystem changes that have
occurred, their causes and impacts?

e How does this recent history constrain responses to future changes?
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COBALT will apply this framework across sectors including energy, food, water, transportation,
education, health, finance. We will focus this research on the Gulf of Maine (Fig 1). This
geography is ideal for this network, as it is transboundary with a wide range of governance,
market forces and civil society structures. Furthermore, policies and strategies across these
sectors call for an integrated ecosystem approach that significantly integrates indigenous
knowledge systems. This well studied system is biophysically transforming due to climate
change, rising sea levels and hotter and more acidic waters (Pershing et al., 2018). Yet a
functional response remains fragmented, sectoral, and largely top-down. There is virtually no
access to capital to better see, let alone support, the “green shoots” of transformation that are
emerging across the system.

COBALT focuses on three defined bioregions delineated based on watersheds and cultural
history: the urbanized Boston Harbor and Associated Islands, the urban/suburban/rural Casco
Bay watershed with a focus on Portland/South Portland, and the watersheds comprising the
ancestral Passamaquoddy homeland, primarily in rural Washington County. We have selected
three very different coastal bioregions as foci along the transformation-transect, ranging from
majority-urban to majority-rural, each with unique historical path dependencies as well as
governance, civil society and market forces. Our research network is built upon core principles
of engaging underrepresented voices, leaders from indigenous, rural and immigrant communities
who are rarely engaged in orchestrated planning processes. Together with globally recognized
research and finance experts, we believe this integrated approach will generate new ways of
seeing and investing in leverage points and adjacent possible outcomes when government, civil
society and market forces work together in response to change (Westley & McGowan, 2017).
For example, when concerned citizens formed the Friends of Casco Bay/Casco Baykeeper® in
1989 in the greater Portland Maine area, this was in response to a report identified the waters of
Casco Bay as one of the most polluted regions in the nation. The Water Quality Monitoring
Program that was launched was an example of these sectors of integrating to assess the health of
the Bay.

These three bioregions are linked by the Transformations Transect (Figure 1), offering a geo-
referencing framework and a road trip experience to welcome a wide range of systems
observations that are guided and curated by the research network. The transect follows a road
network on US Highways 1 and 6 and MA State Route 3 from the tip of Cape Cod to the
Canadian border on the St. Croix River, paralleling the entire US portion of the Gulf of Maine.
This transect continues in Canada through New Brunswick and into Nova Scotia ending near
Cape Sable Nova Scotia (Figure 1, inset). Points along the transect serve as virtual reference
locations to pin data collected on a given system, creating what we envision as opportunities to
stimulate public involvement and generate significant broader impacts of public engagement
across the Gulf of Maine and across our wider network.

This transect offers a lens into the nested nature of ecosystem governance across an urban to
rural region that can illuminate how government, civil society and market forces can create
positive momentum to respond to ecosystem change. Most environmental and societal issues
both impact upon, and are impacted by, conditions and actions at both higher and lower levels in
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an ecosystem and governance hierarchy and are increasingly relevant to market forces, civil
society and government. While there are some issues that can be addressed more effectively at
one level or within one sector, and less effectively at another, this is increasingly rare. The
choice of the issue or set of issues to be addressed must therefore be made in full knowledge of
how responsibility and decision making authority is distributed within a layered governance
system across the three sources of governance. Planning and decision making at one scale, for
example within a municipality or province, should not contradict or conflict with planning and
management at another — for example, at the scale of the nation. The reality is that such
contradictions and conflicts are common, as market forces, civil society and government are
often working at cross purposes. A major opportunity for COBALT will be to better see and
recognize these differences and understand strategies that have helped to transform the
dynamics. In practical terms, a central feature of COBALT is to better see integrated forms of
planning and decision-making that recognize and analyze issues and goals at least at the next
higher and lower levels in the governance system and the implications for more synergistic and
constructive activity between market forces, civil society and government. This work also relies
on learning how to see reinforcing feedbacks that produce undesired outcomes and that lock
them into certain trajectories, as well as creating new ways of seeing that can help move the
system in new directions (Olsson, Moore, Westley, & McCarthy, 2017).

|

|
Ecological \J
crisis Socio-political v

In 2020, we have made
significant progress since the ok e —

launch of this research network, ot i i

focused on navigating social- Frn ot

ecological transformation, Regime | ——p
through two linked initiatives. otk ;

In early 2020 Glenn Page of Mgoverance >

governance
SustainaMetrix and Per Olsson i o alse govarmance

Implementing COBALT

,_
o
<
o
@

Landscape

Consolidation

SERF through
Regime building the
alt.B resilience of

the new

direction

Regime

regime
modes, d

of the Stockholm Resilience .
Centre founded the . 8 change
Transformation Systems
Mapping and Analysis Working
Group. There are over 140
members from 26 countries and Preparing e e

12 workstreams, one of which is Figure 3: Transformations as a multi-level and multi-step process.
focused on the Gulf of Maine
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their bioregion’s human and environmental story, including deep analysis of beliefs, behaviors,
and institutions at multiple levels, using the process visualized in Figure 2.

As presented in Figure 3, (Herrfahrdt-Pahle et. al 2020), governance transformations can be
visualized as multi-level and multi-phase processes. In the preparation phase, a crisis or
anticipated risk, such as increasing awareness of a rapidly warming Gulf of Maine, can trigger
initiatives to experiment with new innovations at a niche scale and alternative integrative
governance models. These experiments and the innovations they generate can be developed and
combined with other ideas that share the same concerns. One example is the growing shift from
capture fisheries, particularly the imperiled lobster fishery (Le Bris et al., 2018) to regenerative
and profitable forms of socially acceptable aquaculture and reestablishment of historical fish
runs, through ecosystem restoration supported by new governance structures such as the
Downeast Fisheries Partnership. Opportunities for transitioning towards new governance modes
can open up due to abrupt change at the landscape level, following a socio-political shock, such
as new federal support for alternative sources of energy, or dam removal for the restoration of
sea run fish that are essential to the survival of the Passamaquoddy culture and people.
Alternative governance modes, developed in the preparation phase, can be transferred into the
navigation phase and become institutionalized. Examples include policies that integrate offshore
wind development with integrative, multi-trophic aquaculture, and dam removal with public
involvement in habitat restoration. This process includes evaluating and combining a range of
adjacent possible futures and competing ideas and approaches across government, market forces
and civil society. This phase could lead to the institutionalization of a sustainability
transformation that further accelerates adoption of renewable energy, dam removal, fish passage,
ecological aquaculture, and new forms of tourism celebrating the local food, indigenous wisdom
& renewable energy systems.

The research network will take the novel approach of visualizing governance transformations
along the Gulf of Maine transect through the bioregional macroscope lens. We will address the
following research questions in addition to the inquiry framework presented above in Figure 2:
e When have crises along the Gulf of Maine transect become windows of opportunity for
innovation and novelty?
e When have societal and ecological transitions along the transect been mishandled and led to
today’s wicked problems?
e What insights can be applied from these past crises and transitions to inform how the
examined bioregions can successfully move from preparation for to navigation of
governance transformation in response to the Gulf of Maine’s rapidly changing ecosystem?

There is growing international recognition that the lack of human capacity to practice a more
integrative, ecosystem approach is a key factor limiting forward progress in the governance of
coastal systems in response to ecosystem change. Yet no standards of performance have been
developed for assessing the effectiveness and impacts of projects and programs that have
adopted the ecosystem approach (Cicin-Sain et al. 2006). This research network will document
most relevant conceptual frameworks and methods for assessing both the trajectory and the
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maturity of management initiatives through a governance lens and gauging their impacts upon
the condition of coastal ecosystems. These are the core ingredients for an approach that builds
the capacity of local populations and local leaders to identify the forces that are shaping the
coastal ecosystems of which they are a part and select the actions that can maintain and enhance
the qualities that are critical to a desirable future.

Gulf of Maine as Ideal Location

The U.S. and Canadian governments have made commitments to an ecosystem approach to
management of fisheries in the Gulf of Maine. Nevertheless, this is proving far more difficult to
implement and is widely interpreted in many different contexts from federal, state to local
governments. While many align to the Malawi Principles for the Ecosystem Approach defined
in a workshop in Lilongwe, Malawi, 26-28 January 1998, the actual implementation has proved
elusive. Tribal governments have been practicing their own understanding of an ecosystem
approach for thousands of years, and aspects of their traditional ecological knowledge remain
embedded in their modern culture yet rarely identified or celebrated (Daigle, Michelle, Ranco, &
Emery, 2019). Even with this commitment to an integrated approach there is no common vision
for or collective understanding of ecosystem-based management (Stephenson 2012). Ironically,
the ecosystem approach is often expressed in isolated, sectoral approaches as opposed to a
collective commitment that is systemic.

Governance issues that have been identified in Gulf of Maine include: insufficient consideration
of cumulative impacts of single activities; many different actors at many different scales using
different tools, standards, and approaches; insufficient public appreciation of trade-offs among
competing objectives; and a perception of a lack of transparency of governance and lack of
public participation in management process (Stephenson, 2012). This context makes the Gulf of
Maine an ideal location for an interdisciplinary action-research network dedicated to enable new
knowledge, data-intensive tools and innovative components that further develop governance
response to ecosystem change. This network embraces the challenge of harnessing the data
revolution to better understand the implications of a wide range of integrating factors such as
aging demographics, in and out migration, energy transitions, broadband connectivity, invasive
species, loss of keystone species, habitat fragmentation, income inequality, systemic racism, and
food insecurity all at a time of a public health crisis and economic uncertainty.

Our planning framework is convergent research that appreciates the daunting challenges of
implementing an ecosystem approach and integrates conceptualizations, data visualizations,
integrated coastal zone management (Forst, 2009), stewardship of ecosystem services (Folke et
al., 2010; Holling and Gunderson, 2002; Walker et al., 2009), data intensive and context
sensitive decision making, sustainability transformations (Herrfahrdt-Péhle et. al 2020) and
innovations in the field of evaluation, specifically Blue Marble evaluation (Patton 2019, Patton
2020). For example, we will be using the Orders of Outcome framework (Olsen, Page, & Ochoa
2009) to track progress towards key outcomes in Gulf of Maine ecosystem governance.
Furthermore, the Historical Atlas of Maine, an ambitious effort to present historical geography in
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cartographic form will be integrated into this work as examples of data visualization of social-
ecological systems (Hornsby, Judd, & Hermann, 2014). Our attention is focused on expanding
the use of the visualizations within the Transformation Transect as a contribution to public
knowledge and understanding by demonstrating the power of maps and multiple forms of digital
media in conveying complex social/ecological and governance relationships. As a network we
will also explore building off this convergent research to further develop a social-ecological atlas
for the wider Gulf. For example, at the southern extent of the Gulf of Maine, the Boston Harbor
region has experienced the full transformation described in Fig. 3, with the ecological crisis of
being the most polluted harbor in the US, the socio-political shock being the lawsuit filed against
the Environmental Protection Agency, and its eventual recovery (Dolin 2004, Bowen et al.
2019). Yet Traditional Ecological Knowledge was not accounted for through this process. This
region, while on the mend ecologically in many ways, is currently struggling with how sea-level
rise will impact coastal development (Kirshen et al. 2020). TEK methods need to be instilled in
this process to ensure minimal inequity in resultant solutions.

Partnerships and Stakeholder Engagement

For this research, we frame the coastal communities along the Gulf of Maine as an
interconnected, cross-scalar, real-world ‘living laboratory’ in which to map these transitions and
identify innovative responses through reflexive and deliberative research and policy practices
and encourage radically different forms of community and civil society network engagement in
the process of “seeing” these “innovations” to be sure they are indeed just, equitable and
regenerative. This is social, moral, ecological and political work, and must be rooted in margin-
centered design, engaging voices who represent people most at risk from a rapidly changing Gulf
of Maine.

Our network in the Gulf of Maine includes planners, academics, community activists, appointed
officials, tribal leaders, and more. We are developing this research network in collaboration with
a wide range of local partners including: Tufts Friedman School of Food and Nutrition; MIT
Energy Initiative; Schoodic Riverkeepers; UMaine EPSCoR; Gulf of Maine Research Institute;
Massachusetts Bays National Estuary Partnership; Penn State Geodesign Lab; The Integration
Investment Project; the New England Ocean Cluster, and WorldLink. We also feature
international colleagues from Future Earth Coasts, Stockholm Resilience Centre, Waterloo
Institute of Social Innovation and Resilience, and partners in Iceland, Scotland, Finland, Ireland
and Northern Ireland focusing on similar issues in these coastal areas.

COBALT will develop the bioregional transformation transect with this wider research network.
This will include formalizing the research network with agreed upon principles of high quality
collaboration, applying team science (Cooke & Hiton, 2015), monthly planned synchronous
meetings, a wide range of asynchronous communications and three, two-day meetings in
Portland, Maine, in 2021/2022 to further develop the research network. In this process, network
stakeholders learn to see “green shoots” of transformation and map the phases.
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Conclusion

While focusing on the Gulf of Maine, we appreciate the interconnectedness across the northern
periphery of the North Atlantic and have partners in the research network that spans this region.
This extended network applies a similar analytical framework to better visualize governance
systems that respond more effectively to ecosystem change. COBALT will contribute to a
process of informed community engagement to better understand major socio-political changes,
the shocks that severely affected natural resource governance in the Gulf of Maine and the
potential for systems level investment in the green/blue shoots of transformative change, thus
building human capacity to continue this process in its next phase. Therefore, COBALT is
envisioned to develop the transect concept, testing broader impacts for communication and
public engagement to understand how transformation can occur along this transect and
encouraging the public to “travel the transect” and participate in community action research
endeavors. Finally, coasts are the frontline of change in the Anthropocene. Set against the
ambitions of the SDGs, Paris Agreement, Aichi biodiversity goals, Sendai disaster risk reduction
framework, and UN Decade of Science for Ocean Sustainability, our coastal bioregion-focused
work is very timely. Our framework insists that a wide variety of stakeholder perspectives are
essential to better see the root causes and drivers of social, economic and ecological change. This
1s a critical opportunity to apply the emerging art, craft and science of coastal governance and
transformations systems mapping and analysis.
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