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Abstract

Ecosystem service (ES) frameworks have drawn attention to the benefits humans derive
from ecosystems as well as how human activities threaten a continued supply of ESs.
Effective environmental governance is increasingly seen to be key to securing ESs into
the future but the ways in which multiple actors collectively act to manage ESs continues
to be poorly understood. Throughout rural Canada, decentralization of environmental
responsibility has left many municipalities with limited resources to govern ecosystems
and the misalignment between jurisdictional and ecosystem boundaries compound these
problems. This research examines how municipalities in the Bonnechere River watershed
(BRW) in rural eastern Ontario, Canada, interact with actors across multiple
organizational levels to govern a suite of ESs. The BRW is a diverse region of forests,
wetlands and lakes, farms, villages, a First Nations reserve, and cottage communities.
Capturing this diversity necessitated the development of a multi-method approach
combining a questionnaire, semi-structured interviews with key informants and
governance actors, participatory scenarios, and social network analysis. The research
revealed several misfits between ecosystems and governance systems in the BRW, with
collaboration across governance agencies, and between governance agencies and ESs
being particularly weak at the inter-municipal level. Insufficient environmental
leadership, limited trust, and a fragmented governance network impede coordination of
environmental governance activities at the watershed level. The study also demonstrated
that ESs valued by BRW residents do not align well with the priorities of several public
agencies that actively engage in environmental governance, and these conflicting interests
ii

hindered trust and collaboration. The participatory future scenarios component of this
research promoted dialogue among stakeholders and provided insight into the prospects
for building resilient social-ecological systems. The study concluded that the current
BRW environmental governance network is not adequately safeguarding the future
supply of valued ESs. However, opportunities for advancing understanding of the BRW
as a social-ecological system, relating community values to ESs, and engaging strategic
actors in the network are identified and could play a role in developing the necessary pre
conditions for transitioning to a more collaborative and adaptive environmental
governance regime.
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CHAPTER 1. Introduction

1.1 Sustaining ecosystem services: A challenge for governance

From wetlands that filter water, to shoreline vegetation that regulates erosion, to the
aesthetic and spiritual benefits of nature, the natural functioning of ecosystems produces a
variety of benefits that directly and indirectly affect human well-being (Daily 1997).
Despite people's dependence on ecosystems, human activities in recent decades have for
the most part worked against ensuring the continued supply of ecosystem services for
future generations. The most comprehensive assessment to date, the Millennium
Ecosystem Assessment, concluded in 2005 that fully two-thirds of the ecosystem services
assessed are degraded or declining at the global level (MA 2005a). In particular,
ecosystem regulating and supporting services have declined largely at the expense of
increases in provisioning services such as food and natural resources, which are produced
predominantly in rural areas where half of the world's population lives (TEEB 2010).

Governance and the role institutions play in both causing environmental problems and
addressing them is now considered a major driver that will largely determine whether
sustainability, and hence the continued supply of ecosystem services, may be achieved
(Young 2008). Despite a dramatic increase in research on ecosystem services in recent
years, very little attention has been paid to societal as opposed to the biophysical
dimensions (Cowling et al. 2008). A critically under-explored dimension remains the
link between ecosystem service supply and the ways in which ecosystems are managed

and governed (Bennett and Balvanera 2007). Moving beyond assessments to
implementation of the ecosystem services framework in real-world contexts requires a
deeper understanding that includes the human dimensions of ecosystem services.
Furthermore, closing the gap between research and practical application will not only
require additional work in the social, natural, economic, and policy sciences, but also
demands an integrated approach that embraces the complexity of interconnected human
and natural systems (Liu et al. 2007).

Ecosystem services research has been described as a mission-oriented field with the
ultimate goal being effective management of the environment (Cowling et al. 2008).
Opportunities to experiment with new approaches that include moving beyond a
commodity-production focus, coordinating efforts across jurisdictions, reforming
economic incentives, and developing new institutions for land management to ensure the
continued supply of ecosystem services all follow from the potential realignment of
ecosystems with their socio-economic context (Daily and Matson 2008, Lant et al. 2008).
Many advances have been made in recent years, particularly since the publication of
Daily's 1997 book Nature's Services, in elucidating the linked nature of social and
ecological systems in a natural resources and environmental management context (Berkes
et al. 2003). Our growing understanding of integrated social-ecological systems
highlights the need for a better understanding of the specific ways in which governance
systems interact with ecosystems in particular places and contexts.
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The inherent complexity of social-ecological systems makes addressing environmental
governance failures an enduring challenge. A variety of reasons have been offered for
ineffective environmental governance including: political obstacles; institutions that are
missing, weak, or dysfunctional; low public support; and insufficient enforcement,
monitoring and evaluation (Gelcich et al. 2010). Many of these reasons can be traced to
what has been characterized as a "problem of fit". Simply put, the problem of fit refers
to a mismatch between the scale of institutions and the biogeophysical scale of a resource
or ecosystem of interest (Folke et al. 1997). There are however multiple dimensions to
issues of fit and while misfits continue to be described in the literature, little attention has
been directed at how governance systems fit with specific bundles of ecosystem services
in ways that influence their long-term supply (but see Ekstrom and Young 2009).

1.2 Thesis purpose and rationale

This research aims to assess the ways in which actors in a governance system interact to
influence the long-term supply of ecosystem services in a rural Ontario watershed. By
critically examining how actors relate to each other in the context of environmental
governance, and how their actions link to ecosystem services supplied in the watershed, I
explore challenges and opportunities to enhancing the fit between governance systems
and ecosystem services. Better understanding of the specific ways in which governance
systems influence ecosystem service supply can contribute to the implementation of an
ecosystem services framework and to achieving more sustainable outcomes.

3

In Canada, decentralization of environmental responsibility to local levels draws attention
to the roles of municipalities both individually and collectively as part of a multi-level
governance system. While national level policy largely sets the legal framework for
interactions among actors, it is at the local level where most innovative approaches and
day-to-day decisions take place (TEEB 2010). A focus on local environmental
governance however, must still consider the larger social and environmental context
within which it is nested. Interactions among governance actors occur across scales or
jurisdictional levels including formal collaborative arrangements. While limited, there
are a growing number of examples in Canada of the types of collaborative management
and adaptive governance approaches that recent research suggests is needed to deal with
complex challenges and reverse the trend of declining ecosystem services (see Armitage
et al. 2007a).

Using an in-depth case study analysis of the Bonnechere River watershed (BRW) in
eastern Ontario, this research seeks to ground ecosystem services governance concepts in
a particular place and time. The BRW, a quarternaiy level watershed with its headwaters
in Algonquin Provincial Park, extends eastward where the Bonnechere River drains into
the Ottawa River. Partly located on the Canadian Shield, the landscape of the BRW
transects mixed forests, wetlands, and lakes dominating the upstream portions, rural
villages and towns along the length, and clay valley agricultural plains downstream. The
multifunctional landscape gives rise to a large variety of ecosystem services and
traditional natural resource-based sectors as well as a growing and multi-faceted services
industry.

While only a small percentage of the population of Ontario, (approximately 15%), live in
rural areas, collectively these parts of the province cover over 800,000 km2 or more than
90% of Ontario's land area and are home to a diversity of ecosystems that benefit people
well beyond their borders (Statistics Canada 2006a). Viewed from this perspective, the
ecosystems of the BRW are a source of resources and ecosystem services to both rural
and urban residents. Rural eastern Ontario however, is not immune to larger regional and
global forces such as climate change, biodiversity decline, market volatility, energy
security and an urban-dominated electorate. As well, demographic shifts related to an
aging population, immigration of urban retirees, and out-migration of youth, in much of
eastern Ontario (including the BRW) are likewise contributing to an increasingly
uncertain future. Amidst this backdrop of change and uncertainty exists an opportunity
to transform environmental governance and set a course toward a more sustainable future.

1.3 Guiding questions

The overarching research question framing this study asks - what is the current capacity
of the governance system to sustain ecosystem services in the Bonnechere River
watershed in eastern Ontario? I approach this question by first breaking it down into four
parts that can be more readily addressed and then synthesized to answer the guiding
research question. Sub-questions include: a) Which ecosystem services are valued by
local residents and by governing organizations? b) How do governing organizations in
the watershed interact to influence ecosystem service supply? c) How well does the
governance system fit with the ecosystem services people value? And d) How might

possible alternative governance trajectories influence ecosystem service supply?
Knowing the relative value of ecosystem services to their primary beneficiaries is key
because people are more likely to act to protect something that is important to them. The
need to understand community values and ecosystem service preferences also assumes
that residents are well placed to influence local governance most directly. The value of
locally produced ecosystem services to non-residents and other stakeholders beyond the
BRW is acknowledged as also being a potentially important variable but it is beyond the
scope of this project The research questions guide an exploration and assessment of
ecosystem service governance in the BRW. In addition, grounded speculation relating to
alternative governance trajectories through future scenario development allows an
informed reflection on the sustainability of ecosystem services in the BRW.

1.4 Overview of thesis chapters

The thesis aims to provide insight into how actors in the BRW environmental governance
system interact in a collaborative network and how their management activities address a
set of valued ecosystem services and influence their long-term supply. Presently there is
limited understanding based on actual case studies, of the ways in which governance
systems interact with specific bundles of ecosystem services (but see Rathwell and
Peterson in review, Emstson et al. 2010, and Stein et al. 2011). Similarly, much remains
to be understood regarding the ways in which an ecosystem services framework can be
implemented and mainstreamed into policy and practice at multiple governance levels
(Cowling et al. 2008). This research will contribute to a broader understanding of
6

ecosystem service governance based on a case study of a rural Ontario watershed that is
undergoing change and growing uncertainty.

The thesis proceeds with a discussion of the conceptual background relating to the
governance of ecosystem services, including theoretical roots in social-ecological
systems, ecosystem service concepts, environmental governance, and resilience. A key
issue in the governance of ecosystem services remains the problem of fit in its various
dimensions, and new frames for exploring governance in times of change and increasing
uncertainly. To ground the research in a particular place and time, the study area of the
Bonnechere River watershed is described in Chapter 3 followed by a detailed description
of the research framework and methodology in Chapter 4. In Chapter 5,1 apply the
results of my analysis to address the issue of ecosystem service beneficiaries and more
specifically, the community values and preferred ecosystem services of local residents
and governance actors. In Chapter 6,1 assess collaboration among BRW governance
network actors and the implications of these relationships for ecosystem services.
Chapter 7 follows with an assessment of how well the governance system fits with the
ecosystem services people value based on the collaborative management activities of key
governing actors. In Chapter 8,1 explore how alternative governance trajectories might
influence ecosystem service supply into the future using participatory scenarios.
Together, Chapters 5 through 8 contribute to the synthesis in Chapter 9 that aims to
assess current governance capacity within the BRW to sustain valued ecosystem services.

7

CHAPTER 2. Governance of ecosystem services: Conceptual background

Underpinning this research on the governance of ecosystem services is a rich body of
work that has been developed over recent decades and continues to contribute structure to
research enquiries and challenge existing frameworks and practices. In this chapter I
describe the conceptual background that informs this study, four concepts of which are
particularly relevant to this research: social-ecological systems, ecosystem services,
environmental governance (particularly as it relates to issues of fit), and resilience. In
many ways, these four concepts are complementary. Social-ecological systems represent
human-environment interactions as integrated complex adaptive systems and ecosystem
services focus on the specific benefits of ecosystems to human well-being. Aspects of
environmental governance including adaptive co-management and adaptive governance
offer insights into sustaining ecosystem services. All of these concepts contribute to an
understanding of the resilience of social-ecological systems, i.e., their capacity to absorb
disturbance and adapt to change in ways that preserve the structure and function of the
system (Walker et al. 2004).

2.1 Social-ecological systems

The term social-ecological system is increasingly used in natural resource management
literature to explicitly emphasize the interconnectedness of people with the environment
(Beikes et al. 2003). Davidson-Hunt & Berkes (2003) trace the histoiy of a combined
human-environment system in the literature and point to Geertz's 1963 book Agricultural
8

Involution, as an early attempt at a unified systems model that included both biological
and social entities. In 1984, Norgaard described agricultural systems as co-evolved social
and ecological systems (Erickson 2008). The interconnected nature of social-ecological
systems began to be more fully explored beginning in the 1990's (Berkes and Folke
1998, Brunckhorst and Rollings 1999).

One of the motivating factors for developing and exploring the concept of socialecological systems was a growing awareness of the failings of traditional natural
resources management that viewed people as separate from nature and encouraged a
"silo" approach to dealing with issues separately. Widespread failures both in terms of
ineffective management regimes and unintended consequences have been well
documented and reinforced the urgency to find new ways of managing the environment
and natural resources (Holling and Meffe 1996). Most notably these calls for change led
to the development of adaptive management and more recently adaptive co-management
and adaptive governance (Lee 1993, Armitage et al. 2007a, Gelcich et al. 2010). Central
to these approaches is a humans-in-nature perspective of integrated social-ecological
systems with emphasis on the ways in which the two domains interact and adapt in a coevolutionary manner.

Social-ecological systems are a type of complex adaptive system. A complex adaptive
system perspective is based on a dynamic, non-linear worldview in contrast to one
characterized by predictable change and a single, stable equilibrium (Levin 1999). This
perspective has emerged from general systems theory that considers the whole of a

system to be more than the sum of its parts. How system components interact, their
connectedness, context, and feedbacks that reinforce or modify system behavior are the
focus of general systems theory (Berkes et al. 2003). While general systems theory has
been around since the 1930's, it is only since the 1990's that complexity science added a
new dimension highlighting attributes such as nonlinearity, uncertainty, emergence, scale,
and self-organization (Berkes et al. 2003). In the context of environmental governance,
complex adaptive systems are further distinguished from complex systems by the coevolutionary form of interaction between environmental change and how governance
systems respond to the change (Duit and Galaz 2008). These attributes of complex
systems have profound implications for resource and environmental management
challenging many conventional management tools and approaches but more
fundamentally the notion of predictability (Berkes et al. 2003).

2.2 Ecosystem Services

Ecosystem services research is congruent with a social-ecological system's perspective
by making the connection between social and ecological systems explicit and an a priori
basis for research. Simply stated, ecosystem services are the benefits of ecosystems to
people (Daily 1997). More specifically, the natural functioning and processes of
ecosystems support the provision of goods such as natural fiber, food, and water, as well
as processes that regulate and maintain ecosystems, thus supporting humans who depend
upon them. The Millennium Ecosystem Assessment provides a useful classification of
ecosystem services into four groups: provisioning (e.g., food, fiber, water), regulating
10

(e.g., water filtration, pollination, pest control, erosion control, carbon sequestration),
cultural (e.g., recreation, aesthetic values), and supporting (e.g, soil formation, primary
production) (MA 2005a).

The ecosystem services approach is based on the assumption that ecosystems are
managed directly and indirectly for human benefit and that ecosystem service supply
interacts with the goals and objectives of land managers (Erickson 2008). Wider
recognition of ecosystem services and the interconnectedness of social-ecological
systems are largely responsible for notes of optimism in the conservation community
(Daily and Matson 2008). Part of the appeal of the ecosystem services framework is how
it translates ecological processes into services that benefit human well-being and in so
doing, highlights many previously under-acknowledged services such as water filtration,
pest regulation, and carbon sequestration (Turner and Daily 2008). Many of these
services have been overlooked in part because they have been taken for granted, without
a market and therefore monetary value, they have not always figured into decision
making in a systematic way. A dominant theme in ecosystem services research is the
economic valuation of ecosystem services and this work is largely responsible for the
development of emerging markets (e.g., carbon markets). By building on a foundation of
integrated social-ecological systems, the ecosystem service approach may help to better
align societal development with the economy and environment However, there are
multiple dimensions and concepts relating to ecosystem services and an ecological
economics perspective is not within the scope of this study.
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2.2.2 Interactions among ecosystem services

It has been suggested that the ecosystem services framework could facilitate greater
understanding around tradeoffs and thus lead to more informed dialogue and decision
making. By making explicit a fuller array of services provided by ecosystems, it should
be easier to identify and acknowledge how the provision of one may be at the expense of
others and to more carefully examine these and other types of interactions (Tallis et al.
2008). Much remains to be learned regarding how multiple ecosystem services interact,
including across scales, and how management regimes affect both individual and bundles
of services (Carpenter et al. 2006, Bennett and Balvanera 2007). Interactions among
ecosystem services can be sensitive to small management adjustments such as incentive
programs (Nelson et al. 2008). Nelson and colleagues (2008) modeled landowner
decisions responding to market conditions and incentive programs and their effects on
ecosystem services and biodiversity conservation. They found that efforts to enhance
carbon sequestration and biodiversity were not as one might expect, mutually beneficial,
largely due to the non-forest habitats of the 37 species they analyzed. Their study also
emphasizes importantly, the idea that some tradeoffs in managed systems are inevitable.

Other interactions among ecosystem services are synergistic causing certain services to
be enhanced by the production of others, creating what are known to ecologicaleconomists as a positive externality (Lant et al. 2008). More commonly reported
interactions however, are competitive types resulting in tradeoffs. The most frequently
reported interactions are tradeoffs between production services (e.g., food production,

freshwater provision) and regulating services (e.g., water quality regulation, disease
regulation) or cultural services (e.g., aesthetic benefits) (Bennett and Balvanera 2007).
Occasionally feedbacks caused by the interaction of ecosystem services in production
systems can result in unexpected effects within the system. For example, Gordon et al.
(2008) describe how agricultural intensification involving high nutrient inputs and
irrigation has led in some cases to regime shifts in downstream water bodies that become
eutrophic, in soil systems with altered moisture regimes that limit productivity, and in
atmospheric systems through changes in evapotranspiration rates.

There are efforts underway to improve understanding around ecosystem service
interactions. A classification of ecosystem service tradeoffs along three axes: spatial
scale, temporal scale and the degree of reversibility, by Rodriguez et al. (2006), yielded
eight categories of tradeoffs, with spatial scale tradeoffs being the most common. In
addition, ecosystem services are structured by processes operating across time scales so
inevitably their interactions involve time lags between processes happening at varying
rates of speed (Carpenter and Turner 2000). Because interactions among services occur
at a variety of timescales, more information and models are needed specifically to
understand tradeoffs that may only become apparent over longer time frames (Brauman
et al. 2007). In particular many of the tradeoffs relating to intensive agricultural
production have been expressed in terms of short-term gains with long-term costs. The
Millennium Ecosystem Assessment supports this notion through its finding that food
production gains worldwide in the past 25 years have been largely at the expense of
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present-day ecosystem regulating and supporting services, thus jeopardizing the capacity
of these systems to continue to provide services into the future (MA 2005a).

2.23 Benefits to whom?

Ecosystem services research began in part as a way to re-conceptualize humanenvironment links in order to more effectively manage ecosystems. This perspective has
also drawn attention to the fact that the benefits of ecosystem services are not received or
appreciated equally among beneficiaries and other stakeholders. As an example,
conserved forests that provide non-timber forest products may benefit local communities
while simultaneously being perceived as a net cost at the national level which would
benefit more directly through forestry (Turner and Daily 2006). Stakeholder benefits
intermix with different values, interests, property rights, and institutional arrangements.
A frequent explanation for environmental degradation and the decline of ecosystem
services is the lack of incentives for private landowners to protect common-pool
resources that produce services with no market value. However, as Lant et al. (2008)
point out, some ecosystem services have significant social values that are recognized in
laws and policies created to protect them, such as regulations regarding drinking water
quality. A critical issue for the protection of ecosystem services may relate to how
ecosystems and the services they provide are perceived and valued by the people who
benefit most directly from them and by other stakeholders. As well as more generally, as
Lant and colleagues question "whether we perceive them to be funds of natural capital
yielding flows of ecosystem services supporting human welfare and, as such, resources to

be managed by institutions and policies distinct from those governing private property?
Or as just another part of the landscape that has been divided up into privately owned
parcels whose management and use are determined by their owners?" (Lant et al. 2008).
Economic valuation of ecosystem services risks promoting the latter view of ecosystem
services, which is more problematic in terms of the equitable distribution of benefits.

Many ecosystem services are derived from common-pool resources that are impacted by
the decisions of individual landowners, such as rivers that pass through multiple privately
owned properties. This situation challenges many notions around the management of
private property and provides an opportunity to draw from common-property theory to
develop understanding around the governance of ecosystem services. A commonproperty (or common-pool) resource is characterized by the difficulty of excluding its use
by other people and whose joint use of the resource involves subtractability, meaning that
groups of people can collectively draw down the resource capital (Seixas and Berkes
2003). Common-pool resources tend to be governed in accordance with some
combination of four property rights regimes: communal property, state property, private
property, and open access (Seixas and Berkes 2003). The open-access regime generally
refers to the lack of a property rights regimes and is the contemporary interpretation for
Garret Hardin's tragedy of the commons (Hardin 1968,0strom 2001).

Like ecosystem services research, common property theory broadens the concept of the
social value of ecosystems and sheds light on the role of natural capital. While the
ecosystem services literature occasionally cross-references common property theory, it
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has yet to fully engage the commons literature. The development of an integrated socialecological system perspective and ecosystem services research more specifically,
highlights opportunities for bridging these research fields in order to address questions
such as: How do we govern ecosystem services that are derived from common-pool
resources, particularly when they are not perceived as such?

2.2.4 Ecosystem Services Implementation

Despite rapid progress in the development of ecosystem services concepts, there are now
hints of impatience in the literature with moving beyond concepts and into
implementation (Daily et al. 2009). While there has been important progress made on the
ground through experimental projects, they haven't yet led to a broader transformation
involving the mainstreaming of ecosystem services into policies and practices (Cowling
et al. 2008). Economic valuation as a step toward developing markets through payments
for ecosystem services is perhaps the most straightforward application and the one
currently being most actively pursued (TEEB 2010). Markets can be strong drivers of
change but markets alone cannot be relied on to ensure equity in benefits, particularly in
the case of common pool resources such as air and water quality. Ideally, integrating
ecosystem services concepts into policy and practice at multiple levels would reinforce
the multiple values of ecosystems to people and promote understanding of linked socialecological systems.

Others are beginning to grapple with other potential applications of the concept
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A number of landscape-level approaches to managing for ecosystem services have been
proposed in the literature (Paikhurst and Shogren 2007, Goldman et al. 2007). From
cooperation incentives with neighboring landowners to formal ecosystem service
districts, the proposed institutions are innovative. An entrepreneurial approach suggested
by Goldman and colleagues (2007) involves the voluntary formation of cooperative landmanagement units in which landowners collaborate on strategies to manage landscape
structure in order to enhance provision of ecosystem services. The authors note
transaction costs reviewing proposals and determining appropriate rewards could be
prohibitively high though these early attempts offer initial steps toward better alignment
of rural land management with the scale of key ecological processes. However, while
these proposals might make sense from a landscape ecology perspective they avoid the
messy work of actually achieving cooperation or organizing and empowering groups, key
challenges in moving from academic concepts to practical applications.

An operational model for mainstreaming ecosystem services provided by Cowling and
colleagues (2008) is an early attempt to illustrate the level of stakeholder collaboration,
and appropriate scale of action in each phase of implementation (Figure 1). The proposed
interdisciplinary approach, involving assessment, planning, and management, recognizes
at tine outset the need to engage stakeholders and proceed with an understanding of user
needs. The multi-phase approach of the model iteratively builds from stakeholders being
informed to becoming empowered. Early engagement of actors at all levels should
facilitate the speed with which stakeholder collaboration moves from informational to
empowerment While implementation will be at the local level, mid-level and regional
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actors could continue to play an important advisory role. As well, adaptive management
would involve regular review and revision to encourage adaptation at each phase of the
process. In this way, the iterative process would help to shift the social-ecological system
toward one that is more resilient. Cowling and colleagues (2008) acknowledge that the
process takes time, perhaps decades in some cases. How to speed the process is thus a
logical research frontier. Emerging research on transforming social-ecological systems
and the roles of entrepreneurial actors and other change agents may hold insights into
ways of catalyzing and speeding up ecosystem service implementation (Moore and
Westley 2011, Westley et al. 2011).
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Figure 1. An operational model to guide the implementation of ecosystem services
management (Modified from Cowling et al. 2008). Modifications include opening the
spatial scale to involve local to regional actors throughout the process, while still
recognizing more regional leadership in the early assessment phase and more local
leadership in the management phase.
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23 Environmental governance

While most land management decisions happen at the local level, they take place in the
context of institutions and governance systems at multiple levels (Wilbanks 2006).
Institutions can take many forms and there is no universally accepted definition. A broad
interpretation that includes both formal and informal components i.e., rights, rules,
organizations, as well as the norms that guide the way people interact with one another
and the environment is employed in this research (Young 2008). Institutions in this sense
are part of governance systems that are increasingly portrayed as dynamic, multi-sector,
and multilevel, involving a variety of actors with different interests and objectives (Galaz
et al. 2008). Governance in turn differs from management in the sense that while
management refers to the day-to-day activities, practices and programs of front-line
resource managers; governance refers to a collective process of guiding societies toward
more socially desirable collective outcomes (Young et al. 2008).

In Canada, despite its relative abundance of natural resources and political stability, the
impacts of overharvesting, physical restructuring of the landscape with roads, dams, etc.,
discharge of waste and pollutants into waterways, and introduction of invasive species
demonstrate environmental governance failure on a large scale (Rapport 2004). Rapport
(2004) asserts that the root cause of this failure has been an underlying productionoriented focus involving sustained maximum yields, being central to natural resource
management approaches. There are however, many dimensions to the shortcomings of
environmental governance and natural resource management in Canada. A deeper
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understanding of these dimensions emerges when viewed through the lens of dynamic
governance systems. Environmental governance systems, as with any system, have
multiple components or actors that interact in ways dial render the whole functioning of
the system greater than the sum of its parts. In a governance context, the interactions of
actors, the presence or absence of actors with specific functions or roles, their degrees of
connectivity, and linkages across scales, all contribute to the overall functioning of the
system.

In recent years the related concepts of adaptive co-management and adaptive governance
have emerged. Adaptive co-management merges adaptive management and its
experimental, learning-oriented approach, with collaborative/cooperative management
involving the sharing of management rights and responsibilities between government and
civil society (Armitage et al. 2007b, Plummer and Fitzgibbon 2007). Importantly,
adaptive co-management approaches facilitate iterative learning among actors
representing government and non-government entities who share in the decision-making.
Adaptive co-management arrangements typically involve a smaller subset of governance
system actors and are established to share decision making around management activities.
In this way, adaptive co-management can be more flexible, responding to feedback
through the support of strategies like dialogue, polycentric institutions, experimentation,
monitoring and assessment (Armitage et al. 2007b). Adaptive co-management in practice
however, is more variable and influenced by the context of a place. In particular, the
degrees to which social learning and social capital are present can affect the effectiveness
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of adaptive co-management approaches, making it more suitable in some places
compared to others (Plummer and Fitzgibbon 2007).

Adaptive governance takes a step toward dealing with the inherent complexity and
dynamics of multi-level, social-ecological systems within which management takes place
(Galaz et al. 2008). A focus on adaptive governance is complementary to adaptive comanagement. Adaptive governance extends the need to proceed amidst great uncertainty
and underscores both die challenge and importance of dealing with diverse actors and
groups and everything they bring to the table (Dietz et al. 2003). Changing governance to
be more adaptive however, is understood to require system-wide shifts including,
according to Gelcich et al. (2010): "management paradigms, regulatory frameworks,
underlying norms and values, knowledge production systems, equity, and power
distribution". Better understanding of how current governance systems function,
including how key actors interact to address ecosystem services through management
activities, can be seen as a first step toward addressing the challenges involved in shifting
toward more adaptive forms of environmental governance. Adaptive governance
however, should not be seen to be a panacea to our current environmental dilemma. It
remains a developing concept that may not be suitable in all circumstances and can vary
depending on the degree to which different components of the governance system
contribute to its adaptability.

There is some urgency in the need for governance to help halt the trend of ecosystem
service decline, as highlighted by the Millenium Ecosystem Assessment (MA 2005a). As
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the number of linkages and speed of interactions among components of social-ecological
systems increases and biophysical and human systems change, there is growing concern
that the effects may bring about surprises at unprecedented rates and scales (Young 2006,
Peters et al. 2008). Even at local scales human activities can cause environmental
changes at much broader scales both by way of cumulative change and systemic effects
that are facilitated by increased connectivity across scales (Wilbanks 2006). Duit and
Galaz (2008) consider three well-established (and interrelated) categories of system
effects: thresholds, surprises, and cascades across scales, in order to explore how different
types of governance systems might respond to and interact with complex adaptive
systems. These system dynamics have implications for both the changing availability and
predictable supply of ecosystem services (Gordon et al. 2008).

2.4 Problem of Fit

The 'problem of fit' between governance systems and biophysical systems has received
considerable attention in the literature over the last decade, and while progress has been
made it remains a serious challenge to effective land and water management (Young
2008). Most of the research related to issues of fit considers the relationship between
institutions and ecosystems in the context of how they align with each other along various
scales. Cash et al. (2006) suggest that the mismatch between human institutions that
don't map onto the biogeophysical scale of a resource is perhaps the archetypal scale
problem. However, there are multiple dimensions to the problem of fit Galaz and

colleagues (2008) extend the concept to describe four different types of misfits: spatial,
temporal, threshold behavior, and cascading effects, and suggest solutions ranging from
integrated resource management, early warning systems, and adaptive management to
scenario planning. The latter, scenario planning, is one approach used in this research
project to explore different governance issues in the study area (see chapter 4). More
generally, Cumming et al. (2006) consider a relationship a mismatch if inefficiencies
occur or important system functions or components are disrupted or lost. Despite the
insights gleaned over the past decade, efforts to resolve spatially-related interplay
between human systems and ecosystems remain a research frontier (Folke et al. 2007).

There are many challenges associated with governing ecosystem services that stem from
fit-related issues. At a watershed level, the area required to maintain some ecosystem
services such as water supply, erosion regulation or water purification by natural filtration
is unlikely to line up with political or jurisdictional boundaries. Similarly, environmental
governance of ecosystem services in a watershed is challenged by the fact that the supply
of many ecosystem services extends beyond the watershed's natural boundaries.
Furthermore, within a watershed some areas such as river headwaters, wetlands, or
natural shorelines would be hotspots for the provision of ecosystem services. For these
reasons, understanding ecosystem services governance with watersheds as the spatial unit
of analysis must take into consideration the limitations posed by natural as well as
political boundaries that don't neatly map onto to one another. Spatial knowledge of
landscape features and the supply of ecosystem services across a landscape are essential
to effective ecosystem governance but in many rural areas this knowledge, especially
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regarding ecosystem services, is unavailable. Similarly, an understanding of system
dynamics is necessary to identify and manage for threshold impacts in the delivery of
ecosystem services. For example, the impact of land practices at a farm level on water
quality may be diffused in larger watersheds with changes in hydrological services going
undetected until at least 20% of a watershed has been converted to agricultural production
(Brauman et al. 2007). Knowing how much area is required to maintain ecosystem
services is critical to effective decision-making (Brauman et al. 2007).

A further challenge related to fit is the influence of scale on the perspectives of various
actors. A mayor or councilor is primarily concerned with what happens within their
municipality's boundaries and that focal scale will influence what they perceive to be
important issues. The scale (e.g. spatial, temporal) and level (e.g., farm, landscape,
watershed; days, months, years) at which one observes phenomena and processes is
critical to determining which parameters are observed to be most influential on an
outcome (Willbanks and Kates 1999).

The problem of fit stems from the central notion of integrated social-ecological systems
and the interplay between human and ecosystem dimensions (Folke et al. 2007). A major
challenge that persists today is the silo approach that separates social, ecological, and
economic domains. Although significant advances have been made, the bulk of research
on sustainable and societal development still treats social and ecological systems as
largely separate entities (Folke et al. 2007). Young (2008b) describes this conventional
view as one that "sees the socioeconomic system extracting natural resources from the
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ecological systems, which in turn receive disturbances (such as pollution and resource
extraction) from the socioeconomic system". Often institutional structures such as
government departments designed to deal with specific subsets of systems from a
particular disciplinary perspective can serve to reinforce this segregation creating policy
silos that limit flows of essential information (Cumming et al. 2006).

A further dimension to the fit problem is the interaction of resource regimes at higher and
lower levels on the jurisdictional scale (Young 2006). Policies at different levels from
municipal to national or international can serve to reinforce one another or interfere and
confound one another (Erickson 2008). This type of vertical interplay can be more
closely examined to understand and track patterns of interaction with the aim being to
avoid having policies working at cross-purposes. Research on issues of fit suggests a
need to enable collaboration among different levels of authority and to coordinate action
(Berkes et al. 2006, Cash et al. 2006). Bridging actors that connect organizations at
different levels can help to enable this collaboration through their accountability,
mediation, and coordination of expertise (Cash et al. 2006).

2.5 Resilience of social-ecological systems

Resilience has emerged as a key theme in several streams of research relating to global
environmental change, natural resource management, and sustainability science. It has
also figured prominently in recent global assessments including the Millennium
Ecosystem Assessment (MA 2005a). The term resilience relates to the capacity of a

social-ecological system to cope with or adapt to shocks and disturbance in such a way
that it retains the same essential structure, function, and identity (Holling 1973,
Gunderson and Holling 2002, Walker et al. 2004). Key system properties that contribute
to resilience include the adaptive capacity of actors, biological diversity and other
biophysical and social legacies, as well as shorter system feedbacks that help stabilize the
system without constraining innovation and renewal (Gunderson and Holling 2002,
Walker et al. 2004). Importantly, a resilience perspective recognizes that systems are
always changing, often in ways that cannot be predicted or controlled, and therefore
emphasizes building capacity to prepare for surprise events and outcomes (Chapin et al.
2009). Given current levels of uncertainty around environmental change and local to
global challenges associated with climate change, biodiversity loss, population growth,
and food and energy crises, resilience offers a framework for understanding how to
navigate change in social-ecological systems (Chapin et al. 2009).

The resilience framework is based on a dynamic systems perspective that assumes change
instead of stability as an organizing principle of social-ecological systems (Folke et al.
2002). This perspective stems from the study of complex adaptive systems and a non
linear worldview in contrast to one characterized by predictable change and a single,
stable equilibrium (Levin 1999). The concept of complex adaptive systems emerged
from general systems theory that considers the whole of a system to be more than the sum
of its parts. How system components interact, their connectedness, context, and
feedbacks that reinforce (positive feedback) or modify (negative feedback) system
behavior are the focus of general systems theory (Berkes et al. 2003). While general
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systems theory has been around since the 1930's, it is only since the early 1990's that
complexity science added a new dimension highlighting attributes such as nonlinearity,
uncertainty, emergence, scale, and self-organization (Berkes et al. 2003). These
attributes of complex systems have profound implications for resource and environmental
management challenging many conventional management tools and approaches but more
fundamentally, the notion of predictability (Berkes et al. 2003).

Although resilience research has its roots in the ecological sciences (Holling 1973), it has
embraced an integrative perspective for coupled social-ecological systems analyses
(Folke 2006). The integrative premise of resilience research appeals to those who
recognize that many present-day challenges are complex problems involving the
intersection of social, economic, and ecological domains. These complex or so-called
'wicked problems', require an integrated approach that links ecological, social, and
economic systems, which in combination exhibit emergent behaviour (Ludwig 2001,
Holling et al. 2002). While consideration of the interdependency between nature and
society is not new, it is only relatively recent that this perspective has emerged as
fundamental to addressing environmental and natural resource management challenges in
particular and more generally to seeking more sustainable trajectories for the Earth
(Berkes et al., 2003, Chapin et al. 2009, Rockstrom et al. 2009).

The transition toward resilience-based natural resource management reflects growing
understanding of dynamic system properties and increasing acceptance among many
researchers and practitioners of die integrated nature of social and ecological systems. A
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gradual shift from resource exploitation to steady-state resource management with
maximum sustained yields, has been followed by ecosystem-based management
approaches in many places and ecosystem stewardship has been proposed as the next step
in this paradigm shift (Chapin et al. 2009). Resilience thinking assumes the possibility of
multiple alternate states with potential thresholds separating these separate stability
domains and emphasizes the dynamics of integrated social-ecological systems. This
perspective shifts the focus for example, from one in which the historical condition of a
system is the reference point for management to one where the trajectory of change
becomes the reference (Chapin et al. 2009). Management actions that target system
feedbacks as opposed to managing stocks, address uncertainty by building flexibility, and
engage stakeholders to build adaptive capacity, all distinguish resilience-based ecosystem
stewardship from more traditional steady state resource management approaches (Chapin
et al. 2009).

A growing body of evidence of thresholds causing abrupt shifts to alterative system states
supports the view that many social-ecological systems can exist in more than one stable
state and transitions among these states or regimes as they are sometimes called, can be
catalyzed by human activities (Scheffer et al. 2001, Walker and Meyers 2004). Some of
the more commonly cited examples of state transitions in the literature include shifts from
clear freshwater lakes to cloudy, eutrophic lakes, from a grass-dominated savannah to
shrub-dominated state, and from productive coral reefs to algae covered rubble (Scheffer
et al. 2001). In each of these and dozens of other examples, a threshold is crossed
triggering a relatively abrupt reorganization of the system that is distinguished from its
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previous state by a change in structure and or processes that reinforce that particular
configuration. In most cases some system states are more desirable than others based on
the resulting supply of benefits to people. For example, in the Golbourn-Broken
Catchment (GBC) in Australia, a desirable state involves groundwater at depth because it
keeps salt away from plant roots, while another state, with groundwater near the surface,
is undesirable because the high salt concentration limits plant growth and agricultural
productivity (Anderies et al. 2006). The new alternate system state may be reversible or
not, or at least not on a time scale of relevance to society (Scheffer et al. 2001).

Crossing thresholds in social-ecological systems is often a surprise event triggered by a
disturbance that the system would have been able to cope with had it been more resilient.
The adaptive cycle is a heuristic used to describe in general terms how a system changes
over time and responds to disturbance (Gunderson and Holling 2002). In brief, the cycle
describes four phases from early rapid exploitation of resources, to conservation of
system resources that are increasingly used to support the system, followed by a rapid
release of capital and then reorganization. Using the adaptive cycle model, disturbance
typically occurs in the late conservation phase triggering a collapse that leads to renewal
or reorganization. The catalyst for change or disturbance may also come from another
scale. These cross-scale interactions are of key importance in the resilience framework
and refer to the influences between the dynamics of systems at one scale and the
dynamics of those that are embedded in it or enfold it (Holling et al. 2002).
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The capacity of the system to renew itself following disturbance or shocks depends on
how resilient it is, which is influenced largely by the adaptive capacity of actors and
whether or not natural and social capital has been sustained and is available during the
reorganization phase (Walker et al. 2004). Adaptive capacity in a social-ecological
system is a function of the human actors, groups, and institutions that together comprise
the governance system and influence the system's trajectory and positions of thresholds
to keep the system in its current stability domain (Walker and Salt, 2006, Berkes et al.
2003). Also referred to as adaptability, adaptive capacity focuses on the human
dimensions of resilience in social-ecological systems by considering how factors such as
learning, and the ways in which knowledge and experience of diverse actor groups are
combined, as well as how flexible actors are in their willingness to respond to system
feedbacks (Walker et al. 2004, Folke et al. 2010). Putting humans at the center of
resilience in social-ecological systems research introduces the role of agency, that is the
actors ability to organize and influence formal and informal rules (Bohle et al. 2009). In
this regard, the application of a resilience framing to human dimensions, such as
governance, may be pushing up against some of the concept's analytical power simply
because resilience discourse on agency has yet to be fully and satisfactorily addressed
(Bohle et al. 2009). However recent efforts to engage resilience thinking more from the
perspective of social sciences and political economy in particular, as opposed to
ecological framings, are beginning to emerge (Warner 2010).

Collaboration and the ways in which social groups interact for mutual benefit underlies
the adaptive capacity of a social-ecological system (Armitage 2007). Given that social
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interactions involve not only collaboration but also power and conflict, manifested in a
variety of ways, there are many nuances to understanding adaptive capacity in different
contexts. Armitage (2007) expands the concept by describing some of the key areas of
understanding necessary to foster adaptive capacity in a social-ecological system,
including: networks, power relationships, informal relationships, knowledge control, and
cultural norms (see Box 1).

Box 1
Understanding required for fostering adaptive capacity (adapted from Armitage, 2007)
1) Cross-scale relationships among organizations and formal institutions that create
the context for renewal and transformation;

2) Power relationships among actor groups with responsibilities at a variety of
scales;

3) Informal relationships of trust and influence that facilitate collaboration and
learning;
4) Control and valuation of different types of knowledge by different actors;
5) Degree to which cultural norms and values are consistent with collective action
and learning.

In the current research project, I take the perspective of adaptive capacity as a key
component of resilience, and thus the system's capacity to cope with or adapt to change
or disturbance over time, by assessing the capacity of the current governance system in a
watershed to sustain valued ecosystem services into the future. By specifically
addressing ecosystem services valued by local residents and how actors in the governance
system interact to influence ecosystem service supply, I describe how various factors are
contributing to or eroding adaptive capacity. Additionally, by assessing how the
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governance system fits with valued ecosystem services and how alternate governance
trajectories might influence future supply, I evaluate the capacity of actors in the
watershed to sustainably manage ecosystem services and prepare for greater uncertainty
in the years to come.
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CHAPTER 3. Study Area: The Bonnechere River Watershed

A watershed is an area defined by natural boundaries that are determined by the land that
drains into a river and its tributaries. Water flowing through a watershed serves to
connect it in space and time. Similarly the connections among the people who live there,
actors in the governance system, interact in ways that can facilitate or impede the supply
of ecosystem services. This study is inherently about the interplay among actors and
ecosystem services and therefore the applied component of this research must be
anchored in a particular place and time. Located in eastern Ontario (Figure 2), the
Bonnechere River watershed is a rural, multiple-use landscape that fits Brunckhorst's
(2005) description of a landscape shaped by past resource use and interacting socialecological systems that embody a multitude of values for its inhabitants. In this chapter, I
describe what went into selecting the study area, the Bonnechere River watershed (BRW)
in Renfrew County, followed by a brief description of its biophysical geography,
historical and socio-economic context, and factors contributing to an uncertain future.
Data limitations at local and watershed levels constrain a comprehensive description
specific to the watershed thus reference is frequently made to Renfrew County and the
larger surrounding region of the Ottawa Valley. The use of a watershed boundary to
delineate the study area is also discussed. The chapter closes by highlighting some of the
key trends in the BRW and discussing these changes in the context of growing
uncertainty.
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Figure 2. Bonnechere River Watershed Boundaries. The map shows the Bonnechere
River watershed boundary intersecting with municipal boundaries within the County of
Renfrew and the headwaters of the watershed in Algonquin Park, District of Nippising.
Townships included in the study are shaded light grey. The County of Renfrew, inset
map, is located in eastern Ontario, Canada. (Map source: BRWP, 2011).

3.1 Selecting a study area - a multi-functional rural landscape

Much of rural Ontario is undergoing changes similar to other parts of rural Canada,
notably declining economies, urban migration, an aging population, and increased
pressures on natural resources (Federation of Canadian Municipalities 2009). While
there is variability across regions, rural Canadians share many common challenges during
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this transition period in ttying to achieve social and economic benefits while minimizing
environmental impacts. Renfrew County in eastern Ontario is no exception. The largest
county in Ontario (Northern Ontario is comprised of Districts which serve no municipal
government purpose) and home to approximately 99,369 people, Renfrew County has
moved from a mostly natural resources economic base to one now dominated by the
services sector along with a mix of agriculture, forestry, mining, hydropower,
manufacturing, and government jobs (County of Renfrew 2003, Statistics Canada 2007a).
Declining markets for forestry products have affected the County as they have other rural
communities across Canada. Similarly, agricultural trends in Ontario toward farm
consolidation, intensification, and the decline of family farms is also occurring in
Renfrew County.

Within Renfrew County, the Bonnechere River watershed is home to approximately a
quarter of the county population. The BRW transects the county from west to east,
capturing much of the variety and diversity representative of the county's landscape. The
BRW shares many characteristics with similar-sized watersheds in the eastern Ontario
region in terms of the ecosystem services supplied and some of the key issues confronting
decision makers, such as development pressure, limited resources at municipal levels, and
uncertainty around climate change. The BRW differs from many other eastern Ontario
watersheds in that it is slightly further from major urban centers (e.g., Kingston or
Ottawa) and fully two-thirds of the watershed is on the Precambrian Highlands of the
Canadian Shield. It is further distinguished from watersheds to the south, where the bulk
of Ontario's population resides, by the fact that is that it lacks a watershed-level
35

conservation authority, some of the implications of which will be touched on later in this
chapter.

From the BRWs protected headwaters in Algonquin Provincial Park through mixed
forests, cottage communities, and built up towns, to the farming communities
downstream, the physical and cultural landscape changes from one end of the watershed
to the other. The patchwork of mixed forests, wetlands, agriculture, and settled
communities are characteristic of the western third of Eastern Ontario. However, to evoke
the image of the landscape as a patchwork quilt suggests discrete autonomous land
packages when in reality a complex, multi-scale, interactive art installation might be a
more fitting metaphor. It is a landscape with a rich cultural and biological heritage. A
driving tour guide to the region reveals some of the diversity at a glance with highlights
that include an historic landslide that speaks to the unstable clays deposited when the area
was under the Champlain Sea, to public beaches, glacial till deposits, shorelines and
farmland with their attendant bird species, wetlands, moraines, lakes, and of course, the
Bonnechere Caves, a major tourist attraction and an Area of Natural and Scientific
Interest (Stabb 1998). The Pikwakanagan First Nation reserve, mature forests, and canoe
routes into Algonquin Park round out the tour. The diversity within the watershed
reflects the variety of ecosystem services supplied on the landscape.

Process of study area selection
Landscape structure and historical use, combined with private and public ownership and
multiple stakeholders with varied sets of values, constraints and objectives create a
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complex social-ecological context for the supply and governance of ecosystem services.
The BRW was selected as the study area primarily because it is a multifunctional
landscape with a diversity of ecosystem services as described above, and also because a
collaborative relationship was established with an existing grassroots organization - the
Bonnechere River Watershed Project (BRWP). The BRWP is a not-for-profit, volunteer
organization that undertakes projects aimed at improving the quality of the environment,
particularly water quality, throughout the watershed. The BRWP has a large network of
contacts within the watershed as a result of their involvement in projects (e.g., water
quality monitoring, tree planting, education and outreach) since becoming established in
1998. In 2008 the BWRP was seeking help with implementing a community engagement
project focused on promoting discussion of watershed values. My involvement with the
BRWP community engagement project as a workshop facilitator was essential to
introducing me to members of the community and providing an opportunity to gain first
hand knowledge of issues and perspectives that directly addressed my research questions.
The relative proximity of BRW to Ottawa also helped to minimize travel distances and
facilitated frequent follow-up visits.

3.1.1 Defining the study area - overlapping boundaries

In this research project the study area is defined by the boundaries of eight local
governing bodies (seven municipalities and a First Nation reserve) that overlap with the
watershed boundaries of the Bonnechere River (Figure 3). A key criterion of which
municipalities to include in the study area was how much of the land area of the

municipality lies within the watershed. An initial cut-off was 50% based on the
assumption that the municipality's interest and influence within the watershed would be
greater if it involved more than half of its land area and hence jurisdiction. In die study
area, six of the eight municipalities fit the criteria (Table 1). The two exceptions are
Madawaska Valley and North Algona Wilberforce. In the case of Madawaska Valley
approximately 49% of the municipality lies within the watershed which is close enough
to 50% that the assumption re: interest and influence should still hold. In the case of
North Algona Wilberforce (NAW), only 38% of the municipality lies within the
watershed boundaries, however the land in question is central in the watershed and
borders the Bonnechere River. The NAW municipality, because of its location is easily
considered a key actor in the BRW governance system, with a direct role to be played in
environmental governance. Absent from the study area in terms of participation, is
representation from Algonquin Provincial Park. While the park boundary overlaps with
the headwater region of the BRW, the park itself lies within the much larger District of
Nipissing. Districts in Northern Ontario are largely composed of unorganized areas that
do not serve any municipal government purpose. In addition the eastern part of
Algonquin Park is managed from the Ministry of Natural Resources (MNR) office in
Pembroke, and in this sense was included in the study through the participation of the
MNR.
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Table 1. Municipalities in the Bonnechere River Watershed study, population and
area. Most of the municipalities have greater than 50% land area in the BRW, exceptions
are discussed in the text. Data for Admaston-Bromely available only for Bromley
boundaries pre-amalgamation. (Source: Statistics Canada 2007b, Land Information
Municipality

Population

Madawaska
Valley
Killaloe-HagartyRichards
Pkwakanagan
First Nation
Reserve
North Algona Wilberforce
Bonnechere
Valley Township
AdmastonBromely

4,381

Total Area of
Municipality
670 km

Area in
Watershed
326 km2

% in
Watershed
49%

2,550

407 km3

391km2

96%

406

63 km2

6.3 km2

100%

2,840

379 km2

143 km2

38%

3,665

590 km2

418 km2

71%

2,716

(Bromley 271
km2)
14 km2

(Bromley
85%)
100%

100 km2

63%

Town of Renfrew

7,846

520 km2
(Bromley 321
km2)
14 km2

Horton

2,803

158 km2

Watershed boundaries, determined by topographic relief and hydrological flow are
relevant to the supply of ecosystem services, however, existing political and jurisdictional
boundaries such as that of municipalities, or counties cannot be dismissed in the context
of environmental governance. From the perspective of ecosystem services governance
and exploring issues of fit, the delineation of a study area that takes into account both the
watershed boundary and those of the municipalities that intersect with it offers practical
entry point to a more in-depth evaluation of both fit-related issues and the application of
an ecosystem services framework grounded in a specific place and time.
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Town of
'Renfrew

Bonnechtre Valley

20km

Figure 3. Map depicting the overlap of the Bonnechere River watershed boundary
with municipal boundaries.

In Ontario municipal boundaries do not line up with the natural boundaries of watersheds,
which poses an institutional challenge to environmental management that aims to be in
tune with ecosystem processes in a landscape. The concept of river basins as distinct
geographic regions and a basic unit within which to integrate resource development and
management under a basin-wide authority has existed since early in the twentieth century
(Teclaf 1996). More recently, the lack of fit between ecosystems and governing system
jurisdictions and the challenges this situation presents has been well documented in the
literature (Folke et al. 2007). Numerous governments around the world have sought to
improve on water governance in particular by creating new institutions with wide-ranging
authority at the basin level (Wolsink 2006, Herrfardt-Pahle 2010). In Ontario, watershed
authorities established throughout southern Ontario beginning in 1946 followed the same
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general principle. Whether these changes and the new institutions created have resulted
in more effective management of natural resources is neither straight-forward nor
universal (Wolsink, 2006, Herrfardt-Pahle 2010, Conservation Ontario 2010a). There
appear to be many important variables affecting outcomes including the context of
different cases, how well integration occurs between basin authorities and existing
institutions, as well as levels of collaboration, cooperation, and trust that figure into most
governance systems. Nevertheless the notion holds that improved spatial fit between
ecosystems and governance systems, while not on its own a sufficient criteria to bring
about improvements, should at least facilitate more effective environmental decision
making and governance (Galaz et al. 2008).

In southern Ontario, where 90% of the population lives, there are 36 legislated
Conservation Authorities (CA) operating at the watershed level. However, by area, 90%
of Ontario, where the other 10% of the population resides and which includes the BRW,
there are no conservation authorities. First established in 1946, conservation authorities
were created in large part to deal with the fact that most municipalities had neither the
resources nor authority to undertake basin-wide initiatives. Despite accomplishments of
Ontario's CAs over the years and a strong set of underlying principles, challenges still
exist with regards to inclusive participation, and the interests of municipal governments
focused within their jurisdictional boundaries (Conservation Ontario 2010a, Mitchell
2006). Within the 36 CAs of southern and eastern Ontario, the number of watershed
plans and their implementation have declined in recent years, which has been attributed
in part to funding limitations, data gaps, and provincial legislation that addresses issues

individually resulting in conflicting objectives (Conservation Ontario 2010b). Whether
having a CA improves the governance of ecosystem services in Ontario watersheds
remains an unanswered question.

3.2 Bio-physical geography

Geology
The BRW is a quaternary level watershed that covers an area of approximately 2400 km2
(BRWMP 2004). From its headwaters in Algonquin Park, 1000 feet above sea level, the
Bonnechere River flows southeasterly directed by bedrock faults, through a landscape of
mixed deciduous and coniferous forests, through two of the largest lakes in Renfrew
County (Round Lake and Golden Lake), through two Provincially Significant Wetlands
(at Wilber Lake and the river mouth on the Ottawa River), and meanders through the
Ottawa Valley Plains before draining into the Ottawa River near Castleford (BRWMP
2004, Chapman and Putnam 1966). The upper to middle reaches of the BRW are
characterized by the Algonquin Park dome, a highlands region underlain by Precambrian
rock (Chapman and Putnam 1966). Downstream of the Algonquin Highlands Natural
Region with its shallow, acidic soils, glacial deposits of sand and gravel occur near
Golden Lake and Round Lake before the river flows over Palaeozoic limestone and then
through the Ottawa Valley Plains (Chapman and Putnam 1966, RCSC 2004). The deep
silt layers of the clay plains are much more conducive to agricultural activities and
support different plant assemblages than the highlands.
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Climate
The Renfrew climatic region of Renfrew County includes the Ottawa Valley Plains and
has a mean annual temperature of 3.8 to 5 degrees Celsius and a growing season of 185190 days (Gillespie et al. 1964). The uplands part of Renfrew County fall within the
Algonquin Park climatic region, the coldest climatic region in southern Ontario, where
the growing average frost free period ranges from 78-120 days (Gillespie et al. 1964).
The cooler, wetter climate in the Algonquin Highlands permits some of the Boreal Forest
tree species to grow (MNR 2006). Annual precipitation ranges from 66.8cm to 84.8 cm
with drier conditions near Renfrew compared with Pembroke (Gillespie et al. 1964).

Forests
The forests of the BRW are part of the Ottawa Valley Forest that lies within the Great
Lakes-St Lawrence Forest Region of Canada (Rowe 1972). The temperate climate of the
region benefits shade tolerant hardwood species as well associations of red and white
pine. Similar to the rest of Renfrew County that has 70% forest cover, the BRW has
large forest tracts, particularly in the Algonquin Highlands region where most of the
Crown Lands are but also in privately owned and managed woodlots throughout the
watershed. The forests of the Algonquin Highlands are comprised largely of maple,
beech, hemlock, and yellow birch on the cooler, moister sites while the drier sites are
dominated by red oak, white and red pine (RCSC 2004). Smaller stands representative of
the Boreal forest e.g., jack pine, black and white spruce, are an important component of
the diversity of the Ottawa Valley forest (MNR 2006). Downstream in the watershed, the
clay plains support large expanses of pine and aspen as well as more diverse forests with
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several tree species at the northern edge of their range e.g., white oak, butternut and
hickory (RCSC 2004).

As one moves through the watershed from its headwaters in Algonquin Park east to
where the Bonnecherc River flows into the Ottawa River, the amount of forest cover
decreases and forest composition varies. A driving tour guidebook to the watershed
highlights these forest changes and landscape diversity, summarized below, as one travels
the length of the watershed (Stabb 1998). Larger tracts of forest in the uplands area that
include the hardwood trees and pine are interspersed in some areas with stands of Poplar,
an early colonizer that establishes itself quickly following fire or logging. Approaching
the middle of the watershed around Golden Lake, large Silver Maples can be found along
shorelines while Red Maple often borders wetlands that may include Tamarack and Black
Spruce. South of Golden Lake, plantations of Jack Pine and Red Pine may be found, as
well as dense stands of cedar that are harvested for their oil. Continuing east past the
Town of Renfrew and through the Admaston-Bromley flats, one finds that the northern
hardwood forests, pine and cedar, have largely been replaced by fields and pastures.

Flora andfauna
There is a high diversity of flora and fauna in the watershed owing in part to the relatively
high forest cover, diversity of habitat types, and protection afforded by Algonquin Park
and other smaller protected areas. Large mammals such as black bear, moose, whitetailed deer, beaver, fisher, mink and otter remain relatively common in the area (BRWMP
2004). A variety of songbirds and birds of prey occupy habitats in forests and fields, and
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waterfowl are relatively abundant in wetlands that dot the landscape. Fishing is a popular
recreational activity throughout Renfrew County and many lakes are stocked on a regular
basis. Some of the more commonly caught fish include trout, large-mouth bass, smallmouth bass, catfish, walleye, bullhead, perch, smelt, and musky (RCSC 2008). Despite
the appearance of abundant habitat throughout the watershed and the rest of Renfrew
County, a number of species are at risk of extinction according to the Committee on the
Status of Endangered Wildlife in Canada (COSEWIC). As of 2008,48 species of plants
and animals occurring in Renfrew County have been listed as a species at risk in Ontario
and/or Canada (RCSC 2008).

Just as forest cover and composition changes along an east-west gradient through the
watershed, Stabb's (1998) touring guidebook highlights variation in the flora and fauna as
one travels from the hilly uplands in the west through the flat lowlands in the east. While
the clear, cold lakes in Algonquin Park that feed the Bonnechere River, support Brook
Trout, further east, walleye may be found in Golden Lake, both species are important to
recreational fishers. Wildlife is fairly abundant in this area where one can readily see
white-tailed deer, squirrels, chipmunks, raccoons and evidence of beaver. The wetlands
and shallow marshes support a variety of waterfowl, frogs, and turtles, while overhead,
hawks, ravens, and turkey vultures can be readily found. The dense cedar swamps near
Eganville provide seeds for finches, siskens, and crossbills. Stands of Staghorn Sumac
provide food for the area songbirds, moose, and ruffed grouse. Continuing east, more
warm-water fish including the valley delicacy Mudpout (a codfish relative) can be found,
and along the shores one might glimpse a Great Blue Heron or Belted Kingfisher. A
45

more rare sighting would be of the Loggerhead Shrike, an endangered species found
among Hawthorn bushes in hedgerows or abandoned farmland. In the fields and farms of
the flat plains, a variety of birds can be seen including: hawks, thrushes, wrens, sparrows,
and owls, while from the roadside, nesting boxes can be seen for the recovering
populations of Eastern Bluebird. Where the Bonnechere River meanders through the flat
plains as it approaches the Ottawa River, the most common animal sighting is likely to be
cattle.

3.3 Historical context

Up until 11,000 years ago, much of eastern Canada was under ice. When the Laurentide
Ice Sheet of the Wisconsin glacier retreated from the Ottawa Valley, seawater flooded the
area creating the Champlain Sea. Soon after Palaeo-Indians are believed to have
migrated into the area up to the edge of the Champlain Sea (Whiteduck 2002). The BRW
today is part of the ancestral homeland of the Algonquin First Nation who have been in
the area for an estimated 6000 years, i.e., since the Middle Archaic Period (Whiteduck
2002). By the time Europeans made contact with the Algonquins in the early 17th
century, their territory included the entire Ottawa watershed extending from east of Lake
Nipissing to Montreal, more than 150,000 square kilometers (Hessel 1993). Within 150
years however, the Algonquin people had been largely crowded out of the Ottawa Valley
by settlers and lumbermen and had ceased traditional ways of living (Hessel 1993).

More recently throughout the 19th century the BRW was shaped largely by forestry
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operations and the timber trade, with the Ottawa Valley being Canada's leading supplier
of square timber and lumber (Lee 2006). The large old-growth white pine trees that
dominated the region's forest at that time were highly valued for the shipyards of Great
Britain as well as for furniture, housing and heavy construction (Lee 2006). The
Bonnechere River served as a key transportation corridor for lumber transport. By the
mid 1850's the Bonnechere had numerous dams and timber slides (now referred to as
'chutes') to facilitate log drives down the river to Ottawa and between 1854 and 1884
nearly 13% of the annual square timber production of the Ottawa Valley made its way
down the Bonnechere (Stabb 1998). The intense use of the Ottawa River (and
Bonnechere River) and industry practice of dumping sawmill waste directly into the
rivers caused severe pollution with crusts forming on the surface of the Ottawa River and
shoals of sawdust underwater destroying fish spawning grounds, interfering with ship
navigation, and even exploding methane gas pockets in the underwater shoals (Lee 2006).
Unsustainable harvesting practices in the boom years and fire suppression over the past
200 years left behind only small remnant patches of white pine amid second growth
forests, changing the composition of the Ottawa Valley forest where logging remains the
greatest influence on the forests today (RCSC 2004, MNR 2006).

Logging the Ottawa Valley forests brought many new immigrants to the region especially
of French, Polish, German, Irish, Scottish, and English descent, as well as migrants from
nearby districts (BRWMP 2004). A handful of settlers with the lumber trade began
clearing the land on the banks of the Bonnechere near what is today Eganville and the
Town of Renfrew in 1825, just a couple of years before the trading post at Golden Lake
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was established (Bennett 1991). And with the building of a grist mill at Eganville, other
trades people arrived and land continued to be cleared for farms among the emerging
towns in the 1850's (Bennett 1991, BRWMP 2004). Railways reached the Town of
Renfrew in 1872 and Eganville in 1892, making a huge impact on the economic and
social lives of the people who lived there (Bennett 1991). However, by the 1880's the
timber trade had begun to decline fueling more farming, particularly along the flat plains
in the lower reaches of the river where many of the farm families today are 4th or 5th
generation families working land cleared by their ancestors (RCSC 2004). Throughout
the late 19th century and into the 1920's as the timber trade continued to ease, many of the
dams and slides were converted for use as mills in the towns (BRWMP 2004). By 1970
railway service to Eganville had ended and tracks were removed the following year
(Bennett 1991).

Cottage development around the larger lakes in the BRW began in the 1950's and has
grown steadily over the years. In the 1960's Bonnechere Provincial Park and nearby Foy
Provincial Park on Round Lake were established and outdoor recreational activities such
as fishing, hunting, and camping continue to draw tourists to the region today. Also in
the 1950's with energy demands in Ontario intensifying, hydropower-generating stations
began to be built along the Bonnechere and surrounding river systems (OMNR 2004).
Today there are five large electrical generation facilities on the Bonnechere River and its
tributaries (OMNR 2004).
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3.4 Social-economic context

Within the BRW, the total population of the six municipalities included in the study area,
plus the Town of Renfrew and the Pikwakanagan First Nation Reserve on Golden Lake in
2006 was 27,207 (Statistics Canada 2007b). Approximately 80% of the land in the
Bonnechere River watershed is privately owned with the majority of Crown Land
occurring in the more densely forested highlands, including Algonquin Park. Despite the
area's abundant natural capital, families in Renfrew County on average have lower
income levels than families in the rest of Ontario (Cummings and Associates 2000). The
average annual income for residents in Pembroke District (which includes all of Renfrew
County and a small portion of Nipissing District near Algonquin Park), as reported in the
2006 Forestry Management Plan, was $26,244 (MNR 2006).

Within Renfrew County, services are the largest employment sector, while historically
more important sectors including agriculture and forestry have dropped well down in the
list below public administration, retail, healthcare, construction and education to name a
few (Statistics Canada 2007a). A closer look at the breakdown of employment sectors by
municipalities in the BRW reveal some of the important differences among the
municipalities. In Admaston-Bromley for example, agriculture, forestry, fishing, and
hunting, which are combined as a single sector, is the top employment sector by industry.
However, in the other municipalities this sector varies widely e.g., third largest sector
among 20 sectors in Killaloe-Hagarty Richards, 5th in Bonnechere Valley Township, 7*
Madawaska, 9th Horton, 11th North Algona Wilberforce, and 19th for the Town of
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Renfrew (Statistics Canada, no date). The variation in employment sectors as well as a
mix of declining, steady, and increasing population growth across the municipalities
highlight local differences across the watershed region.

Agriculture is considered to be an important component of Renfrew County's economy
(County of Renfrew 2003). In the BRW agriculture is concentrated in the lower reaches
of the watershed and is most prominent in the Municipality of Admaston-Bromley where
in 2006 there were 196 farms of which 120 were classified as cattle ranching and farming
(Statistics Canada 2006b). However, across Renfrew County the number of cattle
ranching farms declined from 817 in 2001 to 622 in 2006 (Statistics Canada 2006c). The
limited availability of Class 1,2,3 soils (less than 15% total land area in Renfrew County)
is a major constraint on agricultural production in the area as well as the relatively low
heat crop units of 2,500 for Renfrew County (County of Renfrew 2003, Cummings and
Associates 2000). Despite these limitations though, agriculture remains an important
component of the region's economy and supports 4257 direct and indirect jobs in
Renfrew County (Cummings and Associates 2000).

In the forestry sector, declining market prices for wood products combined with rising
fuel costs and a higher Canadian dollar have all led to downsizing of operations across
Ontario including Renfrew County over recent years (McLeman and Gilbert 2008).
Despite the downturn however, forestry operations remain a significant component of the
area's economy. Pembroke District, a forestry area that corresponds with Renfrew
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County boundaries is four times more dependent on the forestry sector than the Ontario
average (MNR 2006).

In contrast to the outlook for forestry and agriculture, tourism and recreation appear to be
robust and growing industries both in Renfrew County and more specifically the BRW.
Tourism alone brings millions of dollars a year into Renfrew County's economy where
Bonnechere Provincial Park and the Bonnechere Caves are key attractions (RCSC 2004).
Cottages are also well developed in the BRW with approximately 450 property owners on
Round Lake and 350 seasonal residences on Golden Lake along with a growing number
of seasonal residences being converted to year-round homes (RCSC 2004). A third large
lake in the watershed, Lake Clear, has approximately 300 properties and is also popular
with cottagers, however further development through the subdivision of properties is
prevented by the lake's status as a Trout Lake in the County official plan. Several
smaller lakes in the watershed are also popular cottage destinations including Wilber
Lake and Hurd's Lake.

3.5 An Uncertain Future

Like many rural Ontario regions, the BRW is also undergoing a period of transition
characterized by shifts in dominant resource sectors, demographic changes, and the
emergence of new opportunities and challenges, some driven largely by external forces.
There are a variety of factors that contribute to a growing uncertainty about the fixture of
the region, most of which are not exclusive to the area. From declining biodiversity and
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declines in environmental quality more generally, to climate change, shifting attitudes of
local residents, to a potentially large shift in the management of crown lands as aboriginal
land claims begin to be settled. Change and uncertainty are two variables that should
figure more prominently on die minds of citizens and governing actors in the years ahead.

While there is very limited data available on environmental indicators for much of
Renfrew County, the data that is available suggests declining water quality in many of the
Bonnechere River tributaries, and a decline in biodiversity throughout Ontario, with the
main concentration of losses in the south (BRWP 2010, RCSC 2004, Richardson 2011,
Ontario Biodiversity Council 2010). Even though most of the pressure on biodiversity is
south of the BRW, projected urban growth is expected to impact surrounding areas. A
recent report on Ontario's State of Biodiversity (Ontario Biodiversity Council 2010)
indicates that the Ontario Shield ecozone, a large area that encompasses Ren&ew County,
faces rising threats to biodiversity from climate change, development, and resource
extraction. Of these three drivers, climate change is already having an impact on the
distribution of plants and animals and species migration rates are unlikely to keep up with
rising temperatures, leaving wetland habitats and species that rely on cold water
particularly vulnerable (Ontario Biodiversity Council 2010).

Changing attitudes of residents in Renfrew County, specifically a growing suspicion of
government and government programs has created challenges for authorities (RCSC
2004). The rise in membership of landowner groups over the past 5-10 years advocating
the government to "back off' is indicative of this trend. Additionally, an increase in
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urban values is thought to be occurring as more retired people are moving into the county
at the same time the younger generations are leaving to find work in the nearby cities and
towns (MNR 2006). An increase in the median age of the population has occurred in all
seven municipalities and First Nation Reserve in the BRW study area between the last
two available census years of2001 and 2006 (Table 2). Referring to Table 2, in all but
the Pikwakanagan First Nation Reserve, the median age is higher than the 2006 Ontario
median of 39. Renfrew County is one of the few rural areas in Ontario that has seen its
population increase during the last census period of2001 to 2006. However, these
increases are unequally distributed throughout the study area. Within the seven
municipalities and First Nation Reserve that comprise the BRW study area, half of them
have experienced population growth between the 2001 and 2006 population census while
the other half have seen their population decline (Table 2). The largest jump in
population was in the most eastern end of the watershed in Horton Township, which is
closest to the City of Ottawa and currently experiencing more intensive development
facilitated by the extension of highway 417.
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Table 2. Change In population and median age between 2001 and 2006 in BRW
municipalities and First Nation reserve. (Source: Statistics Canada 2007b)
Municipality
(and First
Nation
reserve)
Madawaska
Valley
KillaloeHagarty
Richards
Pikwakanagan
First Nation
North Algona
Wilberforce
Bonnechere
Valley
Township
AdmastonBromley
Town of
Renfrew
Horton
Township

2001
Population

2006
% Change
Population population

4,406

4,381

-0.6

44

47.8

2,492

2,550

2.3

42.2

45.6

443

406

-8.4

32.7

35.3

2,729

2,840

4.1

42.3

45.9

3,591

3,665

2.1

44.1

46.9

2,824

2,716

-3.8

39.2

41.2

7,942

7,846

-1.2

42.2

45.4

2,587

2,803

9.2

39.6

44.1

2001
2006
Median age Median age

A final factor contributing to an uncertain future for the area is presented by a large land
claim by the Algonquin First Nation of Ontario and Quebec. The land claim covers all of
the crown land in Renfrew County (roughly 48% of the county) and has major
implications for forest and wildlife management on these lands among other things. The
land claim is progressing and an agreement in principle was signed in early 2011.
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CHAPTER 4. Research framework and methodology

The Bonnechere River watershed is a heterogeneous landscape characterized by both the
diversity of ecosystems it contains as well as the varied interests and values of its
residents. Coupled with this diversity is the challenge of applying an ecosystem services
framework from the perspective of assessing environmental governance, for which few
examples exist. It is within this context that a multi-method approach was deemed to be
appropriate, given the scope and exploratory nature of the research.

4.1 Multi-method approach

A multi-method research approach was used to explore the relationships among local
residents, governing institutions, and ecosystem services. Four areas of enquiry were
pursued in order to address the over-arching question: What is the current capacity of the
governance system to sustain ecosystem services in the Bonnechere River watershed?
The four areas of enquiry are structured around the following questions: 1) Which
ecosystem services are valued by local residents and organizations? 2) How do
governing organizations in the watershed interact to influence ecosystem service supply?
3) How well does the governance system fit with the ecosystem services people value?
And 4) How might alternative governance trajectories influence ecosystem services?
These research themes are naturally interrelated and have been disaggregated here to
provide a more systematic approach to investigating the interactions and influence of
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rural residents, stewards and governing institutions in ecosystem service supply. This
chapter describes the research approach and methods employed.

A combination of methods was used in this research including: focus groups, a
questionnaire, semi-structured interviews and participatory future scenario development.
Analytical methods include both qualitative and quantitative analyses. Such mixed
method approaches combine complementary analyses that can enhance the overall
interpretation of the data (Elwood 2010). In this research, quantitative analyses were
used to determine valued ecosystem services from survey data and also to construct an
environmental governance network based on collaborative relationships among
organizations as indicated by interview participants. Used in combination with the focus
groups and qualitative analysis of in-depth interviews with both local stewards and
representatives of governing organizations, these methods aided in identifying
relationships and revealing patterns in the data.

This research is situated in a particular place and time, the Bonnechere River watershed
in 2009-2011. A case study approach to gaining insight into ecosystem service
governance provides context to the enquiry and also offers an opportunity to reflect on
the application of the largely conceptual ecosystem services framework. The use of a
case study facilitates more intensive examination of the central processes at play and
insights that would not be as easily obtained without the familiarity and focus of a
particular case (Herbert 2010). The BRW study area, described in chapter 3, is
interpreted as a complex adaptive system in which the stocks and flows of ecosystem
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services as well as governance networks are dynamic system properties. As a result the
analysis undertaken in this research should be understood to represent a particular
'snapshot in time'.

4.2 Research framework

In order to address the overarching research question regarding governance capacity to
sustain valued ecosystem services within the BRW, four sub-questions are posed that in
combination contribute to the overall assessment Each of the four sub-questions is
approached using different components of the data obtained from the multiple methods,
as outlined in Figure 4. For example, the first sub-question regarding which ecosystem
services are valued by local residents and organizations was informed by data from focus
groups as well as through a survey of residents. A more in-depth exploration of the value
of ecosystem services to key stewards was pursued using semi-structured interviews and
then governing organization representatives were given an opportunity through one-onone interviews to rank and respond to the set of ecosystem services determined to be of
highest value to BRW residents. In a similar way, each research sub-question draws on
data acquired by one or more of die methods. As the research progressed, each method in
turn informed the subsequent method by contributing to question development and by
helping to identify research participants. The timing and sequence of research activities
is presented in the following section.
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OVERARCHING RESEARCH QUESTION: What is
the current capacity of the governance system
to sustain ecosystem services in the BRW?
(Chapter 9 Synthesis)

A Which ecosystem services
are valued by local residents
and organizations?
(Chapter 5)

Focus Groups

Survey of
Residents

InterviewsKey Stewards

Interviews Organizations

Discussion &
ranking of values,
issues, change
drivers

Ranking of ES

Qurttabve text
analysts;
Assessing relative
value of ES to key
stewards

Ranking of ES;
qualitative text
analysis; assessing
relative value of
ES to organizations

Identifying
organizations &
evaluating their
relative
importance to
residents

Analyzing texts
and assessing
organizations
influence on ES
from stewards
perspective

Articulating
colaboratxm
networks among
organizations;
analyzing texts for
emergent themes
re: interactions

Qualitative test
analysis relating to
£S & governance;
exploring themes
relating to fit
issues

Qualitative text
analysis &
emergent themes
relating to issues
of fit;

B. How do governing
organizations in the
watershed interact to
influence ecosystem service
supply? (Chapter 6/

C How well does the
governance system fit with
the ecosystem services
people value? (Chapter 71
1
D. How might alternate
governance trajectories
influence ecosystem services?

(Chapter 8)

Participatory
future scenarios;
Assessing future
supply of ES

Figure 4. Research Framework. The research questions build on each other and
contribute to addressing the overarching research question concerning the governance
system's current capacity to sustain ecosystem services (ES). The primary methods used
to address each question appear as column headers with summary notes indicating how
the method applied to each question. All data collection methods involve community
engagement.

43 Timeline of data collection

Data collection for this research can be divided into three phases and was carried out
between August 2009 and April 2011 (Figure 5). A collaborative relationship between
myself as a researcher and the local organization BRWP, helped to shape my research
approach and facilitated my integration into the community as a researcher in a way that
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helped me to identify key contacts, design an appropriate survey tool and interview
guides. A series of focus groups convened by BRWP in 2009 provided an opportunity to
gather background information on the values and issues important to different stakeholder
groups that included shoreline residents (both seasonal cottage owners and permanent
shoreline residents) and people employed as farmers, foresters, hydropower operators,
and in the tourism sector. These early focus groups provided the context for an initial
listing of valued ecosystem services and governance organizations that were used in a
subsequent survey questionnaire and interview guides. The focus groups also provided
the ingredients and early drafts for the alternative future scenarios.
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Phase 2: Primary data collection
Survey of residents
|n « S3)

Interviews with I
stewards (n * 9)

organizations (n = 11)

March IS -August 15

April - June 2010

June - Nov. 2010

Interviews with

Phase 3: Feedback from stakeholders
Foots group
with artists

Focus (roup
open to public

Phase 1: Background information
^Focus group with '
shoreline residents
(n * IS)

^ocusgroupwith ^
workinf landscape
residents (n = 11)

•ttasonal and permanent
residents
•current values and drrver
of changt
\j4cenafto drrfts
y

-farmers, foresters,
hydropower, tourism
•current values and drivers
of chance
\jtcenario drafts
y

fi oat scenarios and
reporting back to
^community

-expressions of mtereM
visualizing scenarios

Focus group
with youth

Focus group with
key informants

-scenario feedback

-scenario feedback and
dKusfion of utflky

VHwataJng fctnjrios
process beftns

Aug 15
2009

Nov. 21
2009

June 16

July 2€

2010

2010

i

Oec. 13
2010

1—I—h
AprdlS
2011

Figure 5. Timeline of research activities. Focus groups with local residents provided
background information on issues of concern, what residents value, change drivers, and
helped identify key contacts. The first two focus groups (phase 1) informed the survey
and the guide for interviews with key stewards and organizations. Preliminary findings
from the survey and interviews with key stewards informed the interview guide for
organizations (phase 2). In phase 3 the follow-up focus groups with stakeholders
provided opportunities for reflection and insight into the guiding research questions that
were primarily addressed through in-depth interviews. The focus groups (shaded boxes)
were done in partnership with BRWP.
Phase 1 of the research activities involved gathering background information, which was
followed by the primary data collection in phase 2, from March 2010 - November 2010.
A survey of local residents was primarily used to obtain a ranking of ecosystem services
valued by local residents as well as to gain information concerning decision-making
around environmental management and how residents connect with and share
information with various organizations and agencies that comprise the BRW governance
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system. Most of the survey results were obtained within the first few weeks but the
online survey was kept active to try to get a higher response rate through the summer
months. The early results of the survey informed minor revisions to the interview guide
used for key stewards. Similarly, the results of both the survey and interviews with
stewards informed minor revisions to the interview guide used for governing
organizations and importantly informed who would be included in the list of participants.

Overlapping with phase 2, additional focus groups coordinated by BRWP were organized
as part of the follow-up to BRWP's Community Engagement series. One of the key
components to the project was co-development of alternative future scenarios for the
BRW, to be used as a tool for facilitating discussion among community members. A
series of focus groups with artists, youth, and key informants provided an opportunity to
gather feedback and reflections on the scenarios themselves as well as on the process and
opportunities created to communicate the issues raised in the focus groups and broaden
the discussion to other members of the public and key decision makers. A final focus
group was used to report back to the community both on the BRWP Community
Engagement Project as well as on the preliminary findings of my thesis research.

4.4 Focus groups

Information regarding what local residents value about the BRW, and specifically the
ecosystem services they value, was elicited through focus groups as well as through a
survey of watershed residents. The focus groups were structured to engage local residents

in discussions around values, key issues, and processes of change in the watershed. They
also provided a mechanism for introducing myself to residents, gathering background
information, and identifying key contacts. My involvement in the focus groups helped
toward building a degree of trust between myself as an outside researcher, and
community members who have a vested interest in their community. Broad participation
in the focus groups with participants representing different stakeholder groups was
important because of their first-hand knowledge of the issues and different perspectives
generally but also more specifically in terms of valued ecosystem services. This type of
community engagement is necessary to advancing the ecosystem services framework
from more conceptual and academic to applied realms.

In phase 1 of the research, two focus groups were organized as part of the BRWP's
community engagement series. The BRWP Chair and staff selected and invited
individuals to focus groups using both their own networks and the suggestions of others
with the main objective being to include stakeholders from a variety of sectors related to
the environment (see Appendix 1 for focus group agenda). A limited effort was also
made to spread the word through the personal networks of BRWP members to encourage
anyone who might be interested to attend. I participated in the day-long focus groups as a
facilitator, which involved giving a presentation, co-leading discussions, planning and
leading a participatory scenario process. The first discussion focused on what people
valued about the BRW generally and also more specifically the environmental benefits
important to them. Lists of key values, issues, and change drivers were elicited from the
discussions and presented to participants who revised the list as necessary e.g., combining

redundant items and clarifying meanings. The list items were then ranked by vote. Each
member of the focus group had three stickers to place next to the items that were most
important to them. This exercise yielded lists of issues, change drivers, and 22 ecosystem
services, ranked according to their value to local residents.

The focus groups also contributed to the development of four future scenario narratives
for the watershed in the year 2050. The methodology for developing the scenarios is
presented in the following section. In phase three of the research (refer to Figure 5), a
series of follow-up focus groups were convened by the BRWP to share findings as well
as to receive feedback and continue the dialogue. The specific objectives of the focus
groups are discussed here in terms of their contribution to my own thesis research. One
of my objectives in participating in these focus groups was to receive direct feedback on
the scenario narratives and to revise them as necessary. A second objective was to
reflect on the process of participatory scenario planning as a way of exploring alternative
governance trajectories on community values and future ecosystem service supply. A
final focus group involved presentations on the outcomes of the BRWP engagement
series and included an art exhibit that featured paintings of the BRW future scenarios by a
local artist that were commissioned by the BRWP.

4.5 Participatory Future Scenario Development

Scenario development is an approach that is increasingly being used in a natural resource
management context to explore potential implications of various policies, planning, or
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investment options for ecosystem service supply over time (Carpenter et al. 2006, Enfors
et al. 2008, Santelmann et al. 2007). Future scenarios can take a variety of forms but
generally involve the construction of a plausible narrative about the future of a region that
factors in known change drivers, uncertainties, and system dynamics (Enfors et al. 2008).
Developing participatory future scenarios also provides a mechanism for engaging with
community members to discuss values and issues without the need to seek agreements
among different stakeholders. Engaging stakeholders in this maimer can help to build
trust and provide forums for building understanding and towards negotiating acceptable
ecosystem service tradeoffs. Not taking these opportunities can invite a loss of trust,
accountability, and legitimacy (Turner and Daily 2008).

As part of the BRWP community engagement series, the first two focus group sessions
taking place on August 15 and November 15,2009, formed the first phase of the scenario
development process. The methodology involved discussions with local residents and
stakeholders, to identify values, issues, ecosystem services, and key drivers of change in
the BRW. The lists developed during the focus groups provided scenario 'ingredients'
and set the guiding parameters for four different development trajectories. In discussion
with participants, two key drivers of change were selected. The change drivers were
represented as axes in a matrix creating four opposing spaces for developing the future
scenarios, following a methodology used in the MA (MA 2005b). The four quadrants
create opposing scenario spaces that loosely characterize the general conditions and
context under which each scenario was developed. Working in small groups, four
scenario storylines were sketched out by the focus group participants. These storylines

were later extrapolated upon and revised to create the final future scenario narratives. In
addition, a baseline scenario was created to describe a common starting point by
highlighting key characteristics and trends in the BRW in the year 2010. These four
future scenarios progress from this point to describe how the BRW changes over time
from 2010 to 2050. Some elements from the lists generated in the focus groups are
distributed across the future scenarios rather than being included in all four. This was
done to keep the overall length of the scenarios short enough to encourage people to read
them in full. The scenarios were then compared across several themes (e.g.,
environment, transportation, cultural opportunities, etc.) to explore how community
values and ecosystem services vary across the different development trajectories. These
comparative themes are broadly interpreted and may represent a range of values for
different individuals.

The future scenarios were subsequently presented to the Renfrew County Stewardship
Rangers to gain the perspective of local youths and to discuss their responses to the
scenarios. Additionally, die BRWP organized a group discussion with local artists who
were also provided with the scenarios in advance and asked to reflect and comment on
them. The artists were then invited by the BRWP to participate in a community forum
that included a visual and performing arts exhibition with the watershed and future
scenarios as a focal theme. One local artist, Jerome Coulas, was commissioned by
BRWP to depict the scenarios in four paintings that were later exhibited at the public art
show and discussion forum. This event was coordinated by BRWP and provided myself
with the opportunity to report back to the community on research undertaken as part of
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this thesis project Group discussions at the art show and discussion forum with invited
local officials, governance organizations, and interested residents further extended the
participatoiy scenarios project by encouraging discussion about valued ecosystem
services and development trajectories for the region among residents and key local
decision-makers.

The participatory future scenarios contributed to the overall research project by first
providing a useful way of gathering background information on the watershed region that
included identifying important issues and values, and key informants. Secondly, the
community involvement, led by BRWP, in developing the scenarios and creating a forum
for public discussion and reflection on the future of the region helps to inform the
overarching research objective of assessing the capacity of local residents and governing
institutions to secure valued ecosystem services into the future. And finally qualitative
analyses of the scenarios suggest potential impacts of alternative governance pathways on
community values and ecosystem services.

4.6 Survey of residents

Questionnaires or surveys are often used in a mixed-method approach in combination
with more intensive forms of data acquisition like the in-depth interviews that are also
used in this research (McGuirk and O'Neill 2010). Surveys can serve as a first pass by
collecting information and identifying themes that can be explored further in interviews
(McGuirk and O'Neill 2010). A combination of open and closed questions employed in

this research allow for easy quantification of the ranking and other check box style
questions while the open questions can be more complex and yield a different type of
information allowing the respondent to reply in their own voice.

A survey of BRW residents ran from March 15 - August 31,2010 (Appendix 2, Valuing
Our Rural Landscape survey). The survey was used to gather information about
ecosystem services valued by landowners, private land management and decision-making
processes, sources of information and advice, and challenges and opportunities to
sustaining environmental benefits. Advertising for the survey was done by emailing
participants from the first two focus groups, inviting attendees of the BRWP AGM,
advertisements were taken out in two local newspapers, a link was provided on the
BRWP website; and finally by invitation through the social networks of local residents.
A hard copy of the survey with a self-addressed return envelope and stamp were made
available as well as an online version using the web-based tool Survey Monkey.

An initial list of 22 ecosystem services included in survey was derived from the two
scenario workshops with local residents. The 22 ecosystem services were each given a
rank on a scale from 1 to 5 (most valued to least valued) by survey respondents. The
compiled results of the survey ranking exercise were cross-referenced with the rank order
assigned by scenario workshop participants to reduce the list to eight ecosystem services.
The bundle of eight ecosystem services valued by local residents was then used in
interviews with governing organization representatives to assess the fit of governing
organization's activities with ecosystem services valued by local residents.

4.7 Interviews with key stewards

One-on-one interviews with key stewards, approximately one hour long, were a critical
component of the research approach. In-depth interviews were conducted with two
separate groups of key informants, the first group was composed of active stewards
identified as having leadership qualities and the second group was comprised of
governing organization representatives. Interview subjects for the first set of interviews
met the following criteria: 1) they owned property in the watershed, 2) they had a general
understanding of decision-making processes at the township level and beyond, and 3)
they were also recognized by other community members for their influence, stewardship,
and informal role in environmental governance of the watershed.

Interview participants were suggested to me by some of the participants of the focus
groups and also by members of the BRWP who had a long history of involvement in
stewardship activities in the watershed. Nine key informants were interviewed to gain
deeper insight into some of the key issues raised during the focus groups, as well as
around environmental management in the BRW more generally and their own
experiences interacting with governing organizations. The interviews also yielded
information regarding how the participants perceived and influenced the management
and/or governance of specific ecosystem services, including interaction effects and the
challenges and opportunities to sustaining environmental benefits they value. A formal
invitation to participate in the interview was made by phone or email and information
about the project as well as a letter of consent was sent in advance to prospective
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participants. All of the invitations to participate were accepted and led to completed
interviews, with the exception of one individual who agreed to be interviewed but whose
work and travel schedule eventually proved to be too constraining and it was agreed that
the researcher would follow up at a later time if necessary.

The semi-structured interview format allowed for the combination of both a pre
determined set of questions as well as a more open-ended discussion that flowed from the
insights, information, and interests of the interview participant (Dunn 2010). The
interview guide (Appendix 3) was divided into three sections: A) background information
on the property owned or managed by the resident, B) environmental decision-making,
and C) interactions among environmental benefits. The questions tended to be more
open-ended and increasingly complex toward that middle to end of the interview. In
most of the interviews all of the questions were eventually posed although many other
impromptu questions came about during the course of the interviews that were part of the
natural evolution of a conversation and followed threads relevant to the research question.
In this way, the semi-structured interviews adhered to Dunn's (2010) description in which
the interviewer plays more of an interventionist role, providing for some flexibility in the
use of the question guide while also redirecting the conversation when necessary.

4.8 Interviews with governance actors

Representatives from 18 organizations were interviewed using the "Environmental
Governance Network Questionnaire" as a guide (Appendix 4). The environmental
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governance network includes all formal and informal groups, organizations, associations,
and government agencies who are engaged in some form of environmental management
(e.g., supplying information, running programs, enforcing regulations, etc.) in the seven
municipal townships and Pikwakanagan First Nations Reserve that are part of the
Bonnechere River Watershed. For the purpose of the interview guide, all formal and
informal groups, organizations, associations, and government agencies, are referred to as
organizations. The main objectives of the interviews were: 1) to gain insight regarding
the organizations mandate, preferences regarding ecosystem services, and issues relevant
to managing ecosystem services; 2) to gain a deeper understanding of how the various
organizations interact based on collaborative programs and activities and 3) to gather
information necessary to assess how the governance system fits with the set of preferred
ecosystem services. The approximately one hour interviews included three sections: A)
background information on the organization, B) links to other organizations, and C)
opportunities and challenges to governing and sustaining valued ecosystem services.

The list of organizations included in Part B of the questionnaire where respondents were
asked to identify collaborative ties to other organizations, was informed by background
research into natural resource-related organizations operating in the area, through
information available on the internet and through discussions with key informants and
local residents at the focus groups. Early findings from the survey also indicated
additional organizations to include in the questionnaire. The activity level in the
watershed of many of the organizations on the list was known to be low and/or restricted
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to specific sectors however more rather than fewer organizations were included to allow
for the active governance network to emerge from a larger set of actors.

Participant selection for the interviews combined both criterion sampling and
opportunistic sampling approaches (Bradshaw and Stratford 2010). Interview
participants included mayors or council members from all of the townships and First
Nation reserve within the study area. Other participants are representatives of lake
property owners associations, government agencies, and NGOs. In all cases, people in
senior positions who were knowledgeable about the organization's activities and relations
with other organizations were invited to participate.

Representatives from the municipalities and First Nation reserve were interviewed first
because they are responsible for local environmental management activities and decision
making (within their jurisdictions) in the watershed. Interview participants were asked to
identify any collaborative project/activities relating to natural resources and environment
management that their organizations engaged in with any of the 50 organizations listed
and each activity was briefly described. Additional interviews were arranged with
representatives from organizations at local, county and provincial levels that appeared to
be most engaged in environmental management in the BRW based on their ties to the
municipal townships and First Nation reserve. An additional 10 organizations were
prioritized for interviews. A total of 18 participants representing 18 different
organizations, were interviewed from the original list of 50 organizations. Long-driving
distances across the watershed were a constraint to interviewing all 50 organizations and
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more significantly, it was felt that the main actors from the perspective of the local
governments (municipalities and First Nation reserve) were included in the 18 actors.

4.9 Analytical approach

Qualitative analysis was the main approach used in this research although some basic
quantitative tools were used in analyzing the survey and in constructing a governance
network. All 27 interviews were transcribed and imported into text analysis software
(NVivo) to aid in organizing the data and exploring emerging themes. NVivo is a type of
computer assisted qualitative data analysis software that facilitates coding and other tasks
that support conceptual thinking about the data (Peace and van Hoven 2010). Some of
the themes such as governance and the problem of fit, collaboration among organizations,
ecosystem services and their interactions, and challenges to environmental management,
were pre-defined in NVivo, while other themes emerged during the review of the
transcripts. The process of moving from interview recordings, to transcripts, to reading
through and coding the data, adding emergent themes and interrelating these themes
provided numerous opportunities for reflection and proceeded in an iterative fashion.

The construction of an environmental governance network for the BRW was based on
data collected in interviews with governance organizations. Preceding the interviews, an
inventory of organizations was made based on readily available information from
municipal websites, organization newsletters, and input from local area residents who are
familiar with environmental decision-making processes in the area. An initial list of
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organizations was based on the general criterion that the organization played a direct role
in natural resource or ecosystem management in the BRW, including both formal
government organizations with legal mandates and local grassroots organizations
comprised of volunteers. The survey of residents also informed which organizations to
include in the list for use in the interview guides and provided information on
organizations that local residents interacted with most frequently. The organizations were
categorized as local (e.g., municipal level), regional (e.g., Renfrew County level), or
provincial.

Social network analysis was used to examine the relationships among the 18
organizations with which interviews were conducted. Only reciprocal ties, i.e.,
collaborations identified independently by both organizations in a pair, among the 18
organizations were included in the analysis. Social network analysis employs a
quantitative approach to measuring the structural patterns of relations among actors in a
social network to gain insight into how the network structure influences social processes
(Wasserman and Faust 1994). This type of network analysis is an evolving area of
research in natural resource management (Bodin and Crona 2009) and only a few studies
using the method relate more directly to ecosystem services (see Ernstson et al. 2008 and
Barthel et al. 2005). By analyzing the collaborative ties among organizations, more
central organizations may be revealed as well as organizations that may act as a bridge
between sub-groups of organizations. Ucinet software and NetDraw were used to
illustrate the network based on degree centrality i.e., a measure calculated using the total
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number of reciprocal ties for each organization. Each tie linking pairs of organizations
represented a collaborative activity or project related to environmental management.

Research Ethics
The research approach undertaken in this study also required an element of reflexivity
throughout the process and careful attention to research ethics. Two important aspects of
this include ethical considerations relating to methods that involved the active
participation of many people who live and work in the BRW and secondly, the need for
myself as the lead researcher to position myself in this work with respect to my
collaboration with the Bonnechere River Watershed Project, an organization that also
participated in the study. With regards to research participants, and their involvement in
focus groups, as interviewees, or as survey respondents, it is important to acknowledge
that their participation does not represent a collaboration of equals (Cloake et al. 2004).
A critical component to establishing an appropriate research relationship with participants
is the full and informed consent required by all interviewees and survey respondents. A
detailed consent form that was reviewed by the ethics review board at Carleton
University and that provided a clear description of the scope and objective of the
interview/survey, as well as a description of measures taken to protect participants
privacy and avoid potential harm, as well as listing contacts for further information was
signed by all participants (see Appendix 5).

My relationship as a collaborator with the BRWP was also indicated in the consent form
and a letter of support from the BRWP was obtained and submitted as part of my research
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ethics application at Carleton University. It remained important throughout the active
research phase to acknowledge the nature of this collaborative relationship and what
aspects of the research involved the BRWP as well as which did not. At all times, any
questions by participants regarding this relationship were immediately and directly
answered. The benefits of working with the BRWP included leveraging the networks and
contacts with residents in the watershed region as well as BRWP's organizational
capacity in planning and running focus groups, and existing funding for the community
engagement series. In addition the BRWP provided financial support in the form of a
research stipend and travel expenses. The background information I obtained in the early
days of my collaboration with the BRWP helped me to gain insight into key issues that
contributed to shaping the research questions and approach. My collaboration with the
BRWP also required the need to proceed with caution in terms of avoiding conflicts of
interest by setting my own research agenda according to the underlying questions and
areas for exploration defined in my research proposal and by taking care to not be overly
influenced by the agenda of BRWP if it did not fit within my proposed study. I believe
the research collaboration was a success in terms of helping me to achieve my research
goals while maintaining an appropriate and necessary distance from the BRWP itself, and
also providing an opportunity for me to give something in return to community
collaborators in the form of reports and presentations made available on the BRWP
website.
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CHAPTER 5. Environmental benefits to whom? Ecosystem services valued by
local residents and governing organizations

5.1 Knowing what people value

Despite a recent surge in ecosystem services research, relatively little attention has been
directed at the social dimensions such as how they are perceived, how they are valued by
different beneficiaries, and how they can be implemented into management policy
(Cornell 2011, Castro et al. 2011, Cowling et al. 2008). It is increasingly acknowledged
that a better understanding of the ecosystem services people want and need is necessary
for their successful management (Carpenter et al. 2009, Raymond et al. 2009). Engaging
local communities to consider how they value ecosystem services shares many of the
potential advantages that have been attributed to active research identifying and mapping
community values. As summarized by Raymond et al. (2009), these advantages include
such things as: identifying local priorities for management, facilitating empowerment,
trust-building, and learning, while finding more equitable solutions that integrate multiple
knowledge systems. Ecosystem services frameworks have yet to fully develop and
integrate community engagement and community values, although the need to do so is
increasingly recognized. Cowling et al. (2008) contend that early discussions among
diverse stakeholders around subjective values of ecosystem services can enhance
people's acceptance and help with mainstreaming this information into various
institutions. The identification of community values and preferences for ecosystem
services may also facilitate the integration of a dynamic systems perspective that
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highlights ecosystem service interactions and potential tradeoffs into existing governance
systems.

Knowing what local residents want, the ecosystem services they benefit from, and the
relative value they place on these benefits is at least as important as assigning monetary
value to ecosystem services, the current focus of environmental policy and management
at the global scale (TEEB 2010). A significant proportion of research on ecosystem
services to date has dealt with methods for calculating how much different ecological
functions are worth economically, in a given place and time. The goal of valuation is
largely to determine how much should be paid to preserve the service and/or to attach a
dollar value to the service so that it can be accounted for in cost-benefit analyses used to
judge alternative development options. Many in the field recognize that monetary
valuation is only one of many tools that should be used to inform policy (Tallis and
Kareiva 2005). However others consider the ecological-economic origins of the
ecosystem services concept to be a major constraint that limits the full potential of the
concept and its contribution to policy development and environmental management
(Reyers et al. 2010, Cornell 2011). An alternative perspective might hold that ecosystem
services themselves by nature of being human-centered (i.e., providing benefits to
humans) detract attention from other ecosystem attributes such as biodiversity that
doesn't directly benefit people. However, the position taken here is that by making an
explicit connection to the specific ways in which people benefit from ecosystems,
ecosystem services as a concept can inform decisions that benefit both an underlying
foundation of biodiversity as well as the well-being of people by reinforcing an integrated

view of humans and the environment. Increasingly, many researchers hold that a broad
approach that encompasses multiple ways of valuing and perceiving ecosystem services
and that includes the perspectives and participation of their beneficiaries offers the
greatest potential for achieving positive social and environmental outcomes (Biggs et al.
2010).

Focus groups convened by the Bonnechere River Watershed Project in 2009 aimed to: 1)
stimulate discussion among Bonnechere River watershed residents around the values and
issues that are important to them with respect to the place that they live and the watershed
as a whole, 2) begin to integrate diverse stakeholder interests towards a shared vision for
the future of the region, and 3) encourage reflection on their capacity as citizens, business
people, and civic leaders to ensure that social well-being and environmental health of the
region are improved rather than degraded in the coming years. The focus groups
involved diverse stakeholders (i.e., representing a variety of interests including forestry,
agriculture, tourism, recreation and leisure, hydropower, trapping and hunting, etc.) and
yielded information about local residents views on what they value in the landscape and
in their communities, as well as key issues they are concerned about, their preferences for
ecosystem services, and their perspectives on drivers of change in the BRW. This
information contributed to the design of a questionnaire that extended the input to more
residents, the results of which were used to determine a preferred ranking of ecosystem
services by residents. In-depth interviews with 27 key informants provided additional
insight into the perspectives of actors around their own interests in relation to ecosystem
service supply in the BRW and some of the opportunities and challenges they see to more
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effective environmental management. This chapter presents findings on the ecosystem
service preferences and perspectives of BRW residents and governance actors. Results of
the focus groups and survey are summarized and followed by a discussion informed by
interviews with both local stewards and governance actors that addresses the findings in
the broader context of key issues as they relate to ecosystem services governance.

5.2 Ecosystem services valued by residents

Facilitated discussions with BRW residents from a variety of interests provided an
opportunity for community members to share their views on what they value about the
place they live. Those who attended the focus groups clearly appreciated having an
opportunity to share their stories and perspectives on the BRW and to voice their
opinions on perceived changes and potential threats to the things they value most about
the watershed area. Discussions also took place around specific ecosystem services and
the benefits they derive from ecosystems in the BRW. The watershed boundary provided
the spatial extent for the discussions but most people's point of reference was more local.
Lists of values were generated, discussed, and summarized to group similar things
together before ranking the items by vote.
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Table 3. List of community values, ecosystem services, key issues and change
drivers. List compiled and synthesized from ranked lists created by focus groups.
Values refer to what participants value most in the Bonnechere River watershed.
Issues are aggregated into sub-groups of governance, environment, and other for
visual clarity. Change drivers have similarly been grouped into three themes:
governance, rural-urban gap, and shift in values and education.
Values
Ecosystem Services
-Water (quantity & quality)
-Environmental Integrity
-Good governance (accountable, responsible)
-Nature (& biodiversity)
-Family enterprises (family farms)
-Education for youth (including experiential
learning)
-Rural identity (landscape connection, family
roots, and cultural heritage)

-Water quality regulation
-Spiritual/aesthetic benefits
-Climate regulation/carbon sequestration
(relates to environmental integrity)
-Wildlife habitat
-Pollination
-Recreation
-Food production
-Energy production (hydro, solar, wind)
-other items on the list not ranked: wood for
products/fuel, erosion control, flood
protection, wild harvests

Issues

System Change Drivers

Governance:
-Renfrew Power Generation (RPG) lack of
cooperation/accountability
-Legislation not adaptive to changing conditions
-Competing interests of stakeholders
-Lack of transparency in environmental decision
making process
-Uneven application of legislation
-Disempowered municipal governments
-Lack of environmental leadership from political
leaders
-Cultural values vs. business values

Chang? drivers
Governance:
-local engagement/influence
-land use policy and property rights
-provincial legislation
-globalization and connectivity
-global economies
-government agencies capacity (e.g., MNR)
-"south of 7" influence

Environment:
-Declining water quality (landfills and leachate;
impacts on fishing and swimming); municipal
drains
-Overuse of watershed
-Agricultural nutrient/chemical runoff
-Shoreline erosion
-River water levels and flows, highly variable

Rural - urban gap:
-increasing demand from urban non-residents
-lifestyle changes related to more disposable
income
Shift in values and education:
-environmental awareness and cultural values
-investment in place

Other:
-Loss of small family farms
-Forestry industry decline
-Politics of endangered species
-Twinning of 417 (urban access and commuting)
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The summarized set of community values (Table 3) suggests common interests likely
shared by many people in rural Ontario: a healthy environment, responsibly governed
communities, opportunities for making a living, raising families, and contributing to
one's sense of rural identity. More focused discussions around ecosystem services
required explanations of the concept, and examples were then readily added to the list but
it was more difficult for people, particularly those new to the concept, to independently
suggest examples of ecosystem services. The top ranking assigned to water quality
regulation is consistent with the degree of attention paid to water quality in Ontario and
reflects a heightened awareness of the link between water quality and human health,
particularly following the water tragedy in Walkerton, Ontario in which municipal
drinking water contaminated with E. coli bacteria resulted in seven deaths and over 2,000
residents suffering related illnesses in the community. Less expected was the high
ranking of spiritual/aesthetic benefits that was broadly interpreted and related to many of
the things people value about living in the area generally, e.g., the rural landscape, natural
heritage, and family roots. The simple process of listing and discussing ecosystem
services also served to focus the dialogue on shared benefits rather than highlighting
potential conflicts of interest arising from the uneven distribution of benefits. Although
some discussions did reveal the ways in which different groups of stakeholders benefited
in different ways from the ecosystem services discussed. Emergent themes relating to
distribution equity among beneficiaries were discussed in the context of key issues facing
the community and competing interests, many of which were also raised in later
interviews with key informants.
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Of the key issues identified, many centered on governance and reflected what participants
perceived as problems with the current governance system and inadequate environmental
leadership. Specific environmental issues largely focused around water, including water
quality and shoreline erosion associated with fluctuating water levels in the Bonnechere
River which is controlled by a set of dams to manage water flow for hydropower
generation. Other issues were related to the decline of traditional resource sectors
(forestry and farming), the politics of the Ontario Endangered Species Act, and increased
development (notably highway expansion), all of which were dominant themes that reemerged in interviews with key informants. Several underlying forces driving changes in
the BRW, as suggested by participants, were linked to governance issues at all levels as
well as demographic trends and perceived shifts in environmental awareness and cultural
values. Larger scale external forces like global environmental change, that may become
an important driver in the BRW, were recognized but not considered as direct and
imminent as more locally-based drivers.

A survey of residents following the focus group discussions was widely advertised and
yielded 46 completed surveys. The low response was not entirely unexpected for the
area. A similar type of survey in a nearby region, with equal if not greater advertising
effort had a comparable number of responses. Despite the low response, residents from
all municipalities in the watershed as well as the Pikwaknagan reserve participated in the
survey (Figure 6). Although the survey was completed by individuals in all eight of the
jurisdictions included in the study area, it is not a random sample and can't be considered
to be representative of the approximately 27,000 people who live in the watershed. The
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survey findings do however indicate ecosystem service preferences and themes that are
consistent with data from the focus groups and in-depth interviews.

• %respondents

Figure 6. Percent of survey respondents relative to municipal populations in the
BRW. Acronyms on Y-axis refer to the First Nation reserve and municipalities (in no
particular order): Pikwakanagan First Nation Reserve (PIK), Horton (HOR), Renfrew
(REN), Admaston-Bromley (A-B), Bonnechere Valley (BVT), North Algona Wilberforce
(NAW, Killaloe-Hagarty Richards (KHR), Madawaska Valley (MAD).

The age distribution of survey respondents fits with that of Renfrew County generally,
i.e., an increasingly older population with seniors representing a growing proportion of
the total population (16.8% in 2006). In Renfrew County all age categories over 45 have
shown an increase in population from 1991 to 2006 with the highest increase in
population in the 45 to 54 year old category (SHSINC 2007). During the same time
period, all age categories less than 44 years declined in proportion to the population. In
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faster growing areas of the county, such as Horton in the lowest reaches of the watershed,
while younger families are moving in, the median age of the population, currently at 44.1
is still well above the province's median age of 39 (Statistics Canada 2007c). The types
of properties owned by survey respondents varied and included farms, cottages, and
tourism attractions. The majority of respondents have lived in the watershed most of
their life and nearly a quarter of them had family roots extending back over a century.

Results from the survey were used to rank the ecosystem services based on their
importance to local residents. From a list of 21 ecosystem services, survey respondents
indicated how important each one was to them on a scale of 1 to 4 with 1 being extremely
important, 2= moderately important, 3=slightly important, and 4= not important. The
average score for each of the 21 ecosystem services was used to determine the eight most
important ecosystem services to local residents (Table 4). The set of eight ecosystem
services included all four categories described by the MA (2005a) (i.e., provisioning,
regulating, supporting, cultural). As mentioned in Chapter 2, ecosystem services interact
and are supplied in bundles (Raudesepp-Hearn et al. 2010). For this reason it was
decided to include a moderate number of ecosystem services rather than just the top one
or two preferred services.
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Table 4. Valued ecosystem services ranked In order of importance to BRW
residents. Ecosystem service categories based on MA classification (MA 2005a).
Ecosystem Service Category
Ecosystem Services
(ranked in order of importance to BRW
residents)
Fresh water for drinking
Provisioning
Supporting
Wildlife habitat
Erosion control by shoreline vegetation
Regulating
Regulating
Water filtering by wetlands
Cultural
Spiritual/aesthetic benefits
Outdoor recreation opportunities
Cultural
Regulating
Carbon storage by forests
Provisioning
Food production

While the set of valued ecosystem services are presented here in rank order it should be
noted that the subjective nature of the questionnaire that asked respondents to rate the
importance of each ecosystem service on a scale of 1-4 did not yield significant
differences among the services. However, the relative order of importance does reflect
findings from both the focus groups and interviews. Fresh water for drinking, not
surprisingly, was determined to be the most important ecosystem service to survey
respondents. Drinking water treatment facilities are limited to residents of the three
towns Killaloe, Eganville, and Renfrew that lie within the study area. Most residents in
the BRW draw their drinking water from private wells that tap into groundwater. The
high rank of wildlife habitat provision was perhaps more unexpected, particularly in an
area that is currently struggling with implementing Ontario's Endangered Species Act
which many feel unfairly disadvantages private landowners. It is possible the high rank
received by wildlife habitat reflects less tangible aspects including rural identity and
wildlife appreciation, or hunting opportunities. Understanding how specific ecosystem
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services are perceived by actors in the BRW, such as why they are valued or the specific
ways in which one benefits was not pursued in this research study but future work in this
area could yield valuable insight into the relationships among ecosystem services,
community values, and environmental governance. In the case of the third ecosystem
service, erosion control by shoreline vegetation, this service relates directly to a key issue
for shoreline residents, particularly those around Round Lake which is vulnerable to
fluctuating water levels managed by Renfrew Power Generation. In numerous ways, the
ecosystem services considered most important to local residents relate to the issues and
community values discussed in focus group sessions.

53 How governance actors view the ES valued by residents

When representatives from eighteen environmental governance organizations were asked
to rank the set of eight ecosystem services that emerged from the survey results, their
responses varied considerably. This is not surprising given that the governing
organizations represented different interests and mandates and thus benefitted in different
and more defined ways from the ecosystem services included in the list The findings
support the notion that who the beneficiaries are and how they benefit matters in terms of
their preferences (Castro et al. 2011). Interestingly, when the rankings are combined and
average rank is compared with that of the local residents from the survey, the only really
notable difference is a much higher value placed on outdoor recreation by governing
actors, which might be explained in part by a stronger orientation toward promoting
recreation and tourism as part of the local economy (Table 5). Fresh water for drinking
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was consistently ranked high by most governance actors, with a few exceptions while
carbon storage by forests was ranked low, also with a few exceptions.

Table 5. Relative importance of ecosystem services preferred by local residents,
compared with ranking of the same set by governance actors.
Ecosystem services ranked in order of
Ecosystem services ranked in order of
importance to governance actors
importance to BRW residents
Fresh water for drinking
Fresh water for drinking
Outdoor recreation opportunities
Wildlife habitat
Erosion control by shoreline vegetation
Erosion control by shoreline vegetation
Water filtering by wetlands
Wildlife habitat
Water filtering by wetlands
Spiritual/aesthetic benefits
Outdoor recreation opportunities
Spiritual/aesthetic benefits
Food production
Carbon storage by forests
Carbon storage by forests
Food production

Disaggregating the findings however, highlights the ways in which governing actors
ranked the ecosystem services was related to the their mandate and more generally how
important the environment is to them relative to other issues. As an example, all of the
municipalities ranked fresh water for drinking first except for Admaston-Bromely which
ranked it much lower, with food production at the top of the list. As a largely agricultural
community that has been targeted as a source of agricultural runoff into the Bonnechere
River, the ranking reflects attitudes expressed in the interviews and reveals conflicting
interests among actors in the governance network. Similarly, the Ministry of
Environment chose to rank only the four ecosystem services where they felt they had any
authority, suggesting the other four didn't matter to them because it was not their job to
deal with them. Food provision by way of agricultural production saw a lot of variability
in how it was ranked. While most actors ranked food production very low, five of the

eighteen ranked it among their top three ecosystem services, indicating strong differences
in preferences. The ways in which all of the governing actors ranked the ecosystem
services reflected the attitudes and perspectives they expressed in interviews and revealed
strongly held positions on the relative importance they placed on the environment in
general and ecosystem services more specifically, as well as their willingness to actively
govern them.

5.4 Relating preferences for ecosystem services to key issues

Preferences for ecosystem services by both residents and governing actors can be related
to many of the key issues of concern that emerged from discussions and interviews, and
on occasion they also highlight conflicts of interest or tradeoffs among ecosystem
services. Additionally many of the community values can be linked (indirectly or
directly) to the valued set of ecosystem services. Drawing attention to the ways in which
community values and ecosystem services are interrelated and making these relationships
explicit may help to demonstrate how well-being, quality of life, and connection to place
are intimately tied to ecosystems. At the core of most of the issues raised by participants
in this study is the broad theme of governance. An overall lack of environmental
leadership was indicated particularly at the municipal level, where disempowerment,
limited resources, and a lack of capacity are seen as a serious constraint to effective
environmental management Key issues relating to community values are mediated
through governance, by way of decisions and actions (or inaction) that can also have the
effect of exacerbating or creating new issues. Shown conceptually in Figure 7, the issues
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of importance to residents interact with governance systems to address community values
and ecosystem services. Viewed from this perspective, management actions that directly
target ecosystem services would address multiple community values. Additionally,
externally-driven change related to global system economies, demographic shifts, and
changing cultural values exert pressure on the system as a whole, heightening or
changing the balance and priority of issues.

COMMUNITY VALUES

ft

I

ECOSYSTEM SERVICES

•Water quality & quantity

•Freshwater for drinking

•Environmental integrity

"Wildlife habitat -

•Good governance

•Erosion control by shoreline
vegetation

•Nature and biodiversity
"X 'Water tillering by wetlands
•Family farms
"Spiritual/aesthetic benefits

:PF:

•Education for youth
^ "Carbon storage by forests
•Rural identity
"Food production

GOVERNANCE

ISSUES

Figure 7. Governance, community values, and ecosystem services model. Each
community value is linked to one or more ecosystem services. The links indicated in the
model are incomplete in the sense that many more indirect linkages can be expected. In
the conceptual model, external drivers exert pressure on governance systems that attempt
to address key issues and guide decisions that influence community values and ecosystem
services.
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A variety of examples from the BRW support the relationships illustrated by the
governance, community values, and ecosystem services model (Figure 7). While the
provision of fresh water for drinking was a top-ranked ecosystem service, degraded water
quality in the Bonnechere River system point to the disconnect between what is valued
and the priorities of governing actors (Richardson, 2011, BRWP 2011). Very little
information on water quality exists for the Bonnechere River apart from the limited data
collected by the few municipalities with water treatment systems who are required to
regularly test water flowing into and out of their treatment plants to ensure they meet
provincial standards designed to safeguard human health. The lack of water quality data
along the length of the river or of any comprehensive monitoring program that looks at
the health of the river system over time, suggests it is a low priority for local
governments. In recent years a local grassroots group (BRWP) attempted to fill this void
by assessing stream condition and water quality in the Bonnechere River tributaries.
Their results indicate potential problem areas and a need for additional testing and
monitoring over time (Richardson 2011, BRWP, 2011).

A second key issue raised in focus group sessions related to the perceived lack of
cooperation and accountability of a key actor in the BRW governance network, Renfrew
Power Generation. Shoreline erosion and property damage associated with fluctuating
water levels is a contentious issue among many residents and governing actors that may
have contributed to the relatively high ecosystem service ranking of erosion regulation
(see Table 4). An uneven distribution of the benefits of hydropower (i.e., profits to
corporate shareholders, in this case the Town of Renfrew, with no direct benefit to

shoreline residents who pay the same price for power as all other customers), and costs to
some shoreline property owners, highlight conflicting interests and the uneven
distribution of ecosystem service benefits.

Continued declines in traditional sectors particularly farming and forestry, is another key
issue for many BRW residents. Farms in Admaston-Bromley, the hotspot for agriculture
in the BRW, follow general farm amalgamation trends in the region of fewer but larger
farms (Statistics Canada 2007b). Food provision through agricultural production is a
valued ecosystem service among BRW residents but its relative importance varied quite a
bit among municipalities and other governance actors. Clear differences in the relative
importance of food production to governing actors suggest different interests as well as
potential interactions of agriculture with other ecosystem services. The concerns
residents have over declines in traditional sectors are also closely tied to aesthetic and
cultural values. Ancestral links to properties and places, multi-generational farms, and a
rural identity shaped by traditional farming and forestry lifestyles contribute to the strong
cultural value of the landscape. While agriculture has declined gradually over recent
decades, forestry has experienced a more abrupt shift as falling market prices for wood
coinciding with higher oil prices have caused forestry companies across Ontario to
downsize their operations (McLeman and Gilbert 2008). Pembroke District, which
includes Renfrew County, is four times more dependent on the forestry sector than the
Ontario average and therefore feels the change that much more sharply (MNR 2006).
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As a final example, growing development in parts of the BRW are expected to continue
as an aging population in surrounding areas looks for places to retire and as highway
expansion makes commuting to nearby cities more feasible. The highway 417 extension
through Arnprior and eventually to Pembroke will encourage further settlement and
development along the route. Interest in further development is driven at the municipal
level by increases in tax revenues that development brings. A growing population,
particularly in nearby cities (Ottawa, Toronto, Kingston) is an external driver that is also
linked to shifting values within Renfrew County as new ex-urban residents settle in the
area who often bring with them different sets of values, in addition to more disposable
income (MNR 2006). Increasing development can intensify existing issues of concern to
local residents such as overuse of the watershed, and declining water quality, which in
turn affects ecosystem services and community values. Currently there are 45 species at
risk in Renfrew County and with Ontario expected to grow by 5 million people by 2036,
biodiversity will continue to decline if current trends continue (Ontario Biodiversity
Council 2010). Ecosystem services ultimately depend upon biodiversity (MA 2005a).

5.5 Conclusion

There are three key points that can be concluded from the work presented in this chapter
on community values and preferences for ecosystem services within the BRW. Firstly
many BRW residents and also governance actors would like to have a greater say in local
environmental governance and recognize a need to consider the interests of different
groups and to work together on specific issues. An important barrier to facilitating
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greater public engagement in decision-making is the lack of a suitable forum for deeper
discussion of issues and mechanisms to have these discussions inform decision-making at
multiple levels. Secondly, efforts to implement an ES framework need to make the link
between ecosystem services, community values and issues of concern. By making these
connections explicit, a more dynamic systems perspective and understanding of the BRW
can be nurtured and developed. Governance systems that take into account the ways in
which component parts of the system interact and influence emergent outcomes should be
able to more effectively and strategically manage for sustained ecosystem services.
Thirdly, understanding how different actors benefit from ecosystems and how that can
influence actor preferences and viewpoints can provide insight into opportunities for
collaborative governance and the identification of shared goals.
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CHAPTER 6. Assessing collaboration among governance actors

A growing body of literature, particularly in the field of adaptive co-management, points
to numerous potential benefits of collaboration in natural resource management including
more efficient, appropriate and equitable governance as well as improvements in
management process, specific functions, decisions, and actions (Armitage et al. 2007b,
Berkes 2007). This chapter looks at the environmental governance system of the BRW
by evaluating collaboration among a variety of actors that are linked through
environmental management activities to the local governments i.e., seven municipalities
and a First Nation Reserve, in the BRW study area. In the absence of a conservation
authority or other formal governing authority at the watershed level in the BRW,
responsibility for formal decision-making and environmental management falls primarily
to the municipalities as well as county level and provincial agencies, all of who are
influenced by additional actors that include grassroots groups and corporations who
operate in the watershed. Together these actors comprise a governance network based on
their interactions with each other that are measured here by specific collaborations among
pairs of actors engaged in environmental management activities. One advantage to
representing a governance system as a network is that it can facilitate an evaluation of
network structure characteristics that may provide insight into how the system functions,
its overall effectiveness, and its ability to innovate, as well as potentially identifying key
actors who may act as agents of change (Wasserman and Faust 1994, Moore and Westley
2011). While the structure of a network may help to reveal insights into its overall
effectiveness, network structure alone cannot be expected to provide a complete picture.
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In this study additional qualitative analysis based on interviews are necessary to more
fully understand the BRW environmental governance network. The objective of this
chapter is to evaluate the BRW environmental governance system from a network
perspective including how key actors contribute to the governance system's effectiveness
and capacity to sustain valued ecosystem services in the BRW. Chapter 7 focuses more
specifically on the collaborative environmental activities actors in the network are
engaged in and how these activities relate to ecosystem services.

6.1 Organizations involved in environmental governance in the BRW

Unlike most of southern Ontario, there is no conservation authority or similar watershedwide authority for the BRW or any other watershed in Renfrew County. Rather, there is
a collection of organizations with different mandates and legal status that together make
up the framework of a governing system for the watershed. In practice, the watershed is
not managed as a cohesive place, rather a variety of organizations are involved in land
and water management in parts of the watershed or in larger areas that include it The
municipal councils of the seven townships and First Nation Reserve council have
decision-making authority within their jurisdictions at the local level and generally
operate independently of one another. Three of the four larger lakes in the region have
property owner's associations that vary in their level of activity and for the most part
focus at the scale of their lake. Renfrew Power Generation, owned by the Town of
Renfrew, operates dams and thus controls water flow along most of the length of the
Bonnechere River. In addition, a number of grassroots groups and various associations

operate in the area. The Bonnechere River Watershed Project (BRWP) is the only one
that has the watershed as its spatial reference scale, i.e., the jurisdiction the organization
assigns itself to (Borowski et al. 2008). Renfrew County Planning is directly involved in
land development decisions throughout the county. The County of Renfrew Official Plan
has been adopted as the official plan for all seven municipalities in the BRW study area.
Additionally, several provincial government agencies are responsible for implementing
environmental policies in the area.

An initial list of organizations involved in environmental governance within the BRW
was compiled based on information gathered from focus groups, websites, and the grey
literature e.g., brochures and newsletters (Table 6). Most of the organizations included in
the list were known to all of the township representatives, but the degree of familiarity
and level of interaction with each varied among the townships, reflecting the different
interests and priorities of the townships. The total number of organizations involved in or
influencing environmental governance even within relatively small areas can be
surprisingly large. For example, in a city park in Stockholm, Eroston and colleagues
(2008) found over 80 groups with ties to the park. In this study, the list of actors to
include in the BRW environmental governance network was reduced to a smaller subset
of actors due to time and scheduling constraints that inhibited in-depth interviews with all
possible governance actors. Travel distances and large time intervals between interviews
to accommodate participant schedules made interviews with all actors unfeasible,
therefore a subset of actors was selected and invited to participate in the study. The
subset of actors included 18 organizations spanning local, county, and provincial levels.

A guiding theme of this research on ecosystem service governance is a focus on the local
level. It is the local level that bears the weight of environmental responsibility and
implementation of management For this reason, local actors in the environmental
governance system were interviewed first The next round of interview participants were
selected based on who the local actors indicated were active in environmental governance
in the BRW. This approach results in an incomplete network but offers a perspective of
the network from local actor's point of view, emphasizing the role of municipalities and
simplifies the analysis.

The final 18 organizations included in the governance network are discussed in more
detail throughout the thesis. Some of the organizations that were not included, again
based on interviews with local level actors, also are notable in their absence. Agriculture
in the BRW is predominantly in Admaston-Bromley, where links to agricultural
organizations are active and strong in contrast with most of the other municipalities. The
original list of organizations included a proportionally large number of agricultural
organizations, however, with the exception of Admaston-Bromley very few of the
municipalities had strong ties to these organizations. Initially agricultural organizations
were expected to play an important role in environmental governance within the
watershed, but most of their activity is focused in the eastern end of the area. Weak links
between municipalities and OMAFRA (Ontario Ministry of Agriculture, Food and Rural
Affairs) in particular, who have a broad mandate that includes food and agriculture as
well as the health of rural communities, were unexpected and support the claim of one
key actor that OMAFRA has become less and less involved in the area in recent years.
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Similarly, Algonquin Park, with the headwaters for the Bonnechere River in the park's
eastern end, was expected to be more involved with environmental governance issues in
the BRW but the municipalities indicated very little interaction with Algonquin Park
related to land and water management In part this reflects the inward focus of the
municipalities and the division created by jurisdictional boundaries. In contrast to the
municipality's limited ties to the park, the MNR has a direct relationship with Ontario
Parks being a division of the MNR and the eastern half of the park is managed largely
from the MNR offices in Pembroke.

Table 6. List of organizations linked to environmental management in the BRW.
Organizations included in the BRW environmental governance network analysis are
indicated by code names in brackets.
Local level organizations
Admaston-Bromley Township (ADM)
Bonnechere Valley Township (BVT)
Horton Township (HOR)
Killaloe-Hagarty-Richards Township (KHR)
Madawaska Valley Township (MAD)
North Algona-Wilberforce Township (NAW)
Pikwakanagan First Nation (PIK)
Town of Renfrew (TOR)
Golden Lake Property Owners Association (GLP)
Hurds Lake Property Owners Association
Round Lake Property Owners Association (RLP)
Lake Clear Property Owners Association (LCP)
Mid-level organizations (e.g., County, watershed, region)
Renfrew County Planning & Land Division (RCP)
Renfrew Power Generation (RPG)
Renfrew County Stewardship Council (RCS)
Renfrew County Woodlot Owners Association
Ottawa Valley Tourist Association
Ottawa River Institute (ORI)
Ducks Unlimited Ottawa Valley Zone
Bonnechere River Watershed Project (BRWP)
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Pembroke Field Naturalists
Lake Clear Conservancy
Renfrew Fish & Game Club
Renfrew & District Fur Council
Renfrew County Agricultural Economic Development Committee
Renfrew Agricultural Society
Renfrew County Local National Farmers Union
Renfrew County Soil & Crop Improvement Association
Renfrew County Federation of Agriculture
Renfrew County Cattleman's Association
Renfrew County Plowman's Association
Provincial and national level organizations
Ontario Ministry of Natural Resources (MNR)
Ontario Ministry of Agriculture, Food and Rural Affairs
Ontario Ministry of the Environment (MOE)
Department of Fisheries & Oceans
Environment Canada
Canadian Wildlife Service
Agriculture & Agri-food Canada
Ontario Stewardship
Ontario Federation of Anglers & Hunters
Federation of Ontario Cottagers Association
Ontario Landowners Association
Ontario Sustainable Energy Association
Ontario Land Trust Alliance
Ontario Fur Managers Federation
Wildlife Habitat Canada
Ontario Soil & Crop Improvement Association
Ontario Federation of Agriculture
Organic Agricultural Center of Canada
Ontario Farm Animal Council
Among the 18 environmental governance network organizations, the relative importance
or priority of environmental management varies and is reflected in the organizations
mandates and respective positions on issues discussed during the interviews (Figure 8).
Generally speaking, environmental management is not a key concern for municipalities in
the BRW, nor is it at the county level where more pressing issues include roads and other
public works, paramedic services, and long-term care facilities, as evidenced in the 2011
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Budget (County of Renfrew 2011). At the provincial level, the Ministry of Natural
Resources and Ministry of the Environment have legal mandates with respect to the
environment, thus environmental management is clearly a priority for these agencies.
Similarly, the non-profit grassroots organizations included in the governance network
(RCS, ORI, BRWP, LCP, CLP, RLP) were created in part out of their interest in
preserving and promoting environmental integrity although the lake property owner's
associations tend to limit their interest in the environment to their lake ecosystem. While
among municipalities, the Pikwakangan First Nation reserve, and two additional actors
(RCP, RPG), the degree to which they prioritize the environment varies relative to one
another, as determined by the interviews.
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Figure 8. Priority of environmental management to BRW governance actors. The
18 network governance actors at different spatial (organizational) levels vary with regards
to the priority they assign to environmental management. The position of organizations in
the chart was determined subjectively based on organization mandates and their
respective positions on key issues as discussed in interviews.
100

63, An environmental governance network based on collaborative activities

The BRW environmental governance network is based on specific collaborative activities
related to environmental management, between pairs of organizations. Collaboration can
mean different things to different people and organizations. In identifying collaborative
projects and activities, interview participants were specifically asked to identify any
organization with whom they worked with on a project or activity related to
environmental management within the last five years. Beyond this criterion, any activity
from being on a committee to consulting on waste management to planting trees was
counted (see chapter 7 for more information on the collaborative activities). Projects and
activities were broadly inclusive so long as they met the criterion of relating to natural
resource or environmental management within the watershed. Examples of these include:
participating on a water levels committee, monitoring water quality, fish habitat
enhancement, forestry management, shoreline tree planting, managing boating markers
and docks, sewage treatment, landfill management, etc. Some of the activities involved
multiple organizations so some of the ties between organizations are less direct than
others e.g., sitting on a committee together, the implications of which are discussed
further on.

The BRW environmental governance network, simplified here to 18 key actors, yielded
52 reciprocal ties between pairs of organizations out of a potential 306 (18x18 matrix)
with each tie representing one or more collaborative activities linking pairs of
organizations (Figure 9). The ties between actors, as presented in Figure 9 are non101

directional in the sense that they don't for example indicate flows of information or who
is primarily responsible for the collaboration. The ties simply represent that a
collaborative relationship of some sort exists between a pair of actors. From the network
diagram, two structural features of the network are apparent Firstly, a smaller core group
of connected actors exists and secondly, the overall density of the network is low. The
network diagram uses the measure of degree centrality to determine the position of nodes
relative to one another i.e., actors with most relational ties are most central in the network
(Waserman and Faust 1994). The level of collaboration related to environmental
management among the governing organizations in the BRW is low relative to the
potential number of ties and is also perceived as being low by many of the actors
themselves. Some of the network ties here may represent relationships between
organizations that are involuntary in the sense that regulatory compliance is required or a
particular issue may bring together actors with opposing viewpoints who need to be
present to have a say in the outcome. Even when these ties are included, the total number
of links remains relatively low which may indicate barriers to joint action which tends to
be related to high network density in natural resource governance (Bodin and Crona
2009).—
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Legend:
Local organiiations
PIK - Pikwikagan First Nation Reserve
BVT - Bonnechere Valley
KHR - KilUloe Hagarty Richards
TOR - Town of Renfrew
NAW - North Algona Wilbcrforcc
MAD - Madawaska Valley
HOR - Morton
ADB - Admaston Bromley
GLP - Golden Lake Property Asst.
RLP - Round Lake Property Asst.
LCP - Lake Clear Property Asst.

County/region organizations
ORI - Ottawa River Institute
RCS - Renfrew County Stewardship
BRWP - Bonnechere River Watershed
Project
RCP Renfrew County Planning
RPG - Renfrew Power Generation

Provincial organizations
MNR - Ontario Ministry of Natural Resources
MO£ - Ontario Ministry of the Environment

Figure 9. Linkages among 18 organizations that are part of the BRW environmental
governance system. Links represent reciprocal ties based on collaborative projects or
activities involving natural resource or environmental management among pairs of
organizations. The size of the node (dot) relates to the total number of ties a node has
with other nodes.
The structure of the BRW collaborative governance network loosely resembles that of a
core and periphery network in which there are several nodes that act as central hubs
connecting many actors in the network who would otherwise be isolated (Bodin and
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Crona 2009). No single actor emerges as the most central, suggesting that a single key
actor does not exist in this network. Rather, the core group of central actors here are
more densely connected to one another and have links to peripheral actors who in this
case are not entirely isolated but have much fewer collaborative ties. This type of
structure is often associated with key actors who play a critical role in information
diffusion as well as access to diverse knowledge (Bodin and Crona 2009). The central
hubs in the BRW network include a set of eight actors that span local to provincial levels.
The cross-scale collaboration suggested by this should facilitate effective governance
through improved coordination and communication across levels. The literature suggests
that multi-level governance systems can facilitate learning in the network by promoting
dialogue across boundaries and combining different forms of knowledge (Armitage et al.
2007b, Reed and Bruynell 2010). However, the presence of collaborative ties that cut
across spatial levels of organizations is not sufficient on their own. The quality of
interaction and how different interests are included and common goals achieved is key
(Galaz et al. 2008). Part of the quality of interaction relates to the degree to which shared
information is discussed and reflected upon among the larger group of actors and the
social learning that results (Borowski et al. 2008). Again, in the case of the BRW some
of the collaborative links reflect regulatory compliance, or stakeholders with opposing
interests who want theix views counted. Thus a closer look at the relationships among
key actors follows later in this chapter.

Considering the BRW network ties are based on collaborative activities they
automatically represent stronger relationship ties than ones based on sharing information
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alone, however, the strength of the ties varies. Some forms of collaboration such as a
project conceived and managed by partner organizations would represent a stronger
relationship tie than for example two organizations that happen to sit on a committee
together. The majority of the collaborative ties in the BRW network are based on
relatively weaker rather than stronger relationships as represented by the actual
environmental activities undertaken by the groups. Having many weak links may
indicate a more heterogeneous network that combines actors with different sets of skills,
knowledge, and capacities that can facilitate novelty but many weak links may also result
in a network that lacks cohesiveness and trust (Moore and Westley 2011). Conversely
having many strong ties in a network can relate to higher levels of trust and cohesiveness
but can also make for a more homogenous network in which actors share similar worldviews which can limit innovation (Moore and Westley 2011). For this reason Moore and
Westley (2011) suggest that an appropriate balance of weak and strong ties in the
network may be ideal so that the benefits of each can be called on when needed.

Issues relating to trust among actors in the BRW network were raised numerous times by
interview participants and levels of trust amongst BRW network actors varied widely.
Barriers existed where people felt their views were not being fully taken into account as
expressed by one municipal official:
"Yes, but again the people that were on there said they weren't listened to so you
can put somebody on a spot and then if you don't hear them or don't allow them
to offer suggestions that you are actually willing to encompass or look at, it was a
waste of time." (GA3).1
1 Quotations

included from interview participants follow the format: GK# for
governance actors and KS# for key stewards.
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Other actors understood well the challenges posed by strong feelings of mistrust
interfering in other processes:
"if they don't feel they can trust you, they just hate your guts or whatever, no
matter how productive you feel you are it's non-productive in the end" (GA16).
In some cases, past interactions have eroded trust to the point where actors have become
unwilling to even try to repair the damage. Problems relating to trust that has been lost
between actors as a result of past actions and interactions, emerged as an important theme
in the interviews and was found to be a barrier to collaboration. Trust is critical to
collaboration and numerous case studies suggest it is a requirement for effective comanagement of natural resources (Berkes 2007). Finding ways to build trust among
actors in the BRW network is critical to building capacity for effective governance of
ecosystem services. The relative absence of some actors in the community on a regular
basis, the limited forums for dialogue among governance actors, and the spatial
restrictions imposed by jurisdictional boundaries in the BRW, all work against
opportunities for creating or re-establishing trust, something that can come about simply
by increasing the physical presence of actors in a community (Berkes 2007).

At the local level, an interesting picture emerges when one considers only the eight local
municipal governments including the First Nation Reserve. Half have zero ties to another
municipality and the other half of them have only four ties among them for a total of 4
ties out of a possible 56 (Figure 10). The overall low collaboration among municipalities
is widely acknowledged and as one participant noted:
"everybody pretty much looks after their own municipality" (GA8).
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Such low levels of inter-municipal collaboration on environmental management have also
been reported in nearby watersheds in Quebec (Rathwell and Peterson in review).
Several of the municipalities in particular are isolated in the network which may reflect a
number of variables including: lower priority given to the environment, entrenched norms
of minding one's own business in the rural countiyside, feelings of mistrust toward other
organizations, and a narrow focus on individual issues relating to environmental
management, all of which were suggested by the network actors.

•MAD

Figure 10. Linkages among the eight local municipal governments including the
Pikwakanagan First Nation Reserve. Ten actors have been removed from the network
diagram leaving only municipal government actors and the First Nation reserve, who are
the local level authorities. Node size corresponds to total number of ties in the full
network that includes all eighteen actors.
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63 Key actors In the network

A number of actors in the BRW network have a relatively higher number of collaborative
ties. The presence of such "central hubs" in social networks may signify that these actors
serve special functions such as knowledge and information distributers by connecting to
many peripheral nodes. A high number of connections may also indicate that these actors
posses skill sets such as building and managing strategic relationships that can be
valuable in collective action processes (Moore and Westley 2011). In the BRW
governance network, eight of the actors represent the core hub. However six actors stand
out from the others in the network based on a combination of the number of ties (six or
more), the variety of collaborative activities in which they are involved, and their relative
level of influence as supported by evidence from the in-depth interviews related. These
six key actors include two local level organizations (BVT and GLP), two county level
organizations (RPG and RCP), and two provincial level organizations (MOE and MNR).

These six central actors not only span local, county, and provincial levels, but five of the
six have ties to organizations at all three levels. Actors that connect other actors across
scales or disciplines are known as bridging organizations or bridging actors (Cash et al.
2006, Crona and Bodin 2006). However, the BRW network does not reveal any obvious
bridging organizations. None of the actors appear to facilitate collaboration among
municipal level actors, as evidenced by both the network diagram and interviews. The
mid-level actors with the most collaborative ties, Renfrew Power Generation (RPG) and
Renfrew County Planning (RCP), do not act as a bridge between local and provincial
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level organizations. In a limited capacity, the Golden Lake Property Owners Association
(GLP) may serve a bridging role among organizations at different levels and with
different interests, in its capacity as the organization that initiated an emergency response
committee (to high water levels). However, this bridging function was limited to a single
instance.

Taking a closer look at each of the six central actors in turn, BVT emerges as the
municipality with the greatest willingness to engage more with other organizations, as
evidenced by both the network and supported by interviews. The BVT is centrally
located within the watershed, appears to be more willing to experiment with new
technologies (e.g., award winning nutrient treatment facility), has relatively more open
communications, and appears to recognize the natural capital value of the landscape in
terms of tourism potential and quality of life for local residents. However, by the nature
of its jurisdictional boundaries and responsibility to residents, its focus remains within the
township border.

The Golden Lake Property Owners Association (GLP) also emerged as a central actor at
the local level, and as previously mentioned, initiated a significant collaborative activity
in the watershed that brought several organizations together (water levels committee). A
key issue for GLP members and for many shoreline residents of the BRW is the
fluctuating water level in the Bonnechere River and the lakes through which it flows.
Both shoreline erosion and the potential for flooding or 'high-water' events are a key
motivation for many property owners around Golden Lake and Round Lake to become
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involved in their respective lake associations. Following a state of emergency in 2008
due to high water levels and flooding, the GLP approached the townships involved, as
well as the RPG and MNR, and hosted several meetings to improve their collective level
of preparedness for similar future events. Loosely referred to as the 'Water Levels
Committee (WLC)\ more formally the 'Bonnechere System High Water Emergency
Communications Committee', the seven stakeholders continue to hold regular meetings,
which are now hosted by RPG. The GLP's success in bringing together these
stakeholders with varied interests remains appreciated by all of the organizations
involved and continues to provide an important forum for discussing the water level
regime among those most affected by it Those most affected include people with
properties vulnerable to floods, the municipalities who need emergency response plans,
and the hydropower generating company that manages the dams along the river.
Indirectly the forum has provided an opportunity for building trust among groups of
stakeholders with otherwise opposing views around the contentious issue of water levels
and is a step toward seeking solutions to water level fluctuations and preparing
emergency plans. A clear need for this type of opportunity is underscored by the fact that
a sub-group of the RLP (Round Lake Property Owners Association) has taken an
alternative route to dealing with the problem by launching a lawsuit against RPG, who
they blame for property damage incurred by changing water levels in Round Lake.

Collaboration on one issue however, does not always transfer smoothly to working
together on other issues. On other environmental issues such as water quality there is
reluctance among some governing organizations, especially municipalities, to do
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anything more than meet minimum provincial standards. In part their reluctance is due to
limited resources. Within the same group of stakeholders on the WLC, there is an
understanding that a willingness to collaborate on an emergency response to flooding
doesn't necessarily open the door to collaborating on other issues such as water quality as
was noted:
"they don't want to have anything to do with us on (water quality) it is not their
thing at all" (GA9).
While most actors readily point to the problem of others not sharing their interests, they
are not always aware that they may be perceived the same way e.g.,
"Cottagers association are a little bit - they care about their little lake, it's all that
they care about" (GA13).
All actors have their own concerns and agenda. Learning to respect these differences is
part of a process that builds social capital and allows co-management to work (Berkes
2010). It is possible that relationships developed through forums such as the WLC could
open the door to future engagement on other issues that are currently off the table or at
least a willingness to become informed and better understand where the other actors are
coming from and what is important to them. Similarly, while municipalities may not
collaborate on environment management there are other collaborations such as sharing
equipment that can be leveraged to strengthen relationships and build social capacity.

Another dimension of the water levels committee is its focus on the changing dynamics
of the Bonnechere River that may indirectly promote understanding of the dynamic
nature of ecosystems. Even though each stakeholder is most concerned with how
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changing water levels affects their own interests (e.g., residents are concerned about
erosion, flooding, or dock accessibility, the MNR is concerned about wildlife habitat, and
RPG is concerned about their ability to generate hydropower), through their discussion
and negotiations a broader picture emerges that emphasizes change and limits to
controlling the river system. Building on this understanding a greater appreciation can be
made possible of the complexity involved in managing ecosystems for multiple
interacting ecosystem services and the different ways in which actors benefit

Renfrew Power Generation (RPG), with many collaborative links to other organizations
appears to be a key actor in the network, although it may not embrace this position. Their
interactions with most of the other organizations are considered by them to be necessary
and in the interest of being "good neighbors". However, RPG's interests are often in
conflict with those of other organizations. The fact that RPG has secure rights to
hydropower generation along the Bonnechere River gives it some power over other
stakeholders leading to conflicts and challenges relating to trust. At the same time,
legislation such as the Endangered Species Act directly impacts how the river is managed
and therefore requires that RPG engage with agencies such as the MNR. Similarly,
finding an agreeable solution to water level fluctuations in the river and lakes with
property associations and other stakeholders requires a willingness on RPG's part to seek
solutions. The fact that RPG is connected to so many of the key actors in the network
and has demonstrated a willingness to engage in discussions makes it an important actor.
However, issues of trust and transparency raised by others indicate barriers to effective
and sustainable governance in the BRW. To more fully leverage the potential afforded
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by this central actor position RPG would need to build greater trust between itself and the
other actors and be willing to consider alternative development pathways that result in a
more equitable distribution of ecosystem benefits.

At the county level, Renfrew County Planning Division (RCP) has regulatory power and
a mandate to manage development and enforce the official plan. All of the townships in
the watershed have adopted the county official plan. The official plan's five-year review,
currently overdue by two years at the time of writing, provides a potential intervention
point for influencing environmental management in the watershed. However, the fact
that the plan has not been reviewed on schedule, as expected by the Ontario Ministry of
Municipal Affairs and Housing, suggests the plan is not being utilized to its full potential.
Lake Clear Property Owners Association (LCP) is the only actor in the BRW governance
that has actively engaged with Renfrew Renfrew County Planning Division (RCP) to
limit and control development on the lake both through the official plan and by way of
requesting notification of all development applications pertaining to the lake. While most
of RCP collaborative activities with the other organizations involve reviewing
development applications or land severances, RCP is nonetheless ideally positioned to
influence some of the key drivers of change in the BRW such as increasing development
and declining biodiversity. Growth trends in the BRW are currently focused along
shorelines and also downstream in the watershed, closer to Ottawa where the expansion
of highway 417 is facilitating commuting to the city. Lot severances along shorelines are
common on the major lakes, except on Lake Clear where restrictions related to its Trout
lake status prohibit severances in the county official plan. RCP could also play a key role
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working with the MNR, to address species at risk because Renfrew County has such a
large amount of endangered species habitat The highly sensitive Ontario Endangered
Species Act (ESA), particularly to private landowners, however appears to be a major
constraint to any collaborative attempts among governing organizations to proactively
address species at risk in the BRW.

The MNR bears the weight of responsibility and faces a serious challenge over the
coming years in implementing the ESA. The issue of protecting habitat on private
properly seems to heighten people's sensitivity to issues of government control versus
private property rights and local stewardship. How the ESA is implemented in the study
area over the coming years could have a significant impact on the shape of environmental
management over a longer term. The blanket application of legislation like the ESA that
takes a one-size-fits-all approach disproportionately affects rural areas like the BRW that
have a relative abundance of wildlife habitat. Alternatively, an approach tailored to the
unique context of the region both socially and ecologically, might facilitate the process
but would likely require a formal collaborative management arrangement Similarly, the
opportunity to take a more holistic approach to implementing the ESA, as opposed to a
single species approach would provide a framework for dealing with interactions among
different species that fall under the Act and their habitats. It might also help with
addressing conflicts that arise when mandates such as implementing the ESA and dealing
with climate change simultaneously run up against each other. Such conflicts create
significant challenges for authorities:
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"what we should be doing in terms of measuring our impact is looking at
ecosystems or wildlife corridors or species at risk, at their habitats and how they
interrelate; the challenge here -and we are already seeing it - is that we are doing
one thing to protect an endangered species because we've listed that species, but
at the same time we are doing it at the detriment of another species that has been
listed so the approach in terms of protecting systems is not there and valuing those
systems, the connection is not made yet." (GA17)
and
"now we have competing interests around climate change and the Endangered
Species Act; Bobolink...this will be one of the ones where we'll be telling the
farmers how to take hay off and how to feed their cattle and when to feed their
cattle and it will be extremely controversial - if it's not being used for cattle it
would be lands that we would plant for climate change -so the government's got
itself in a bit of a quandary here in terms of they've passed some pretty strong
legislation and we're trying to deal with other issues and we've got our hands
tied."(GA17)
The Ontario Ministry of Natural Resources (MNR) for the Pembroke district, which
includes the BRW, has its head office just outside of the watershed in Pembroke and
maintains an active presence in the region. Of all the actors in the network, the MNR,

who shares the highest total number of ties with RCP, has the strongest relationships
based on the number and types of activities it is involved with the other actors. This is
not surprising given the mandate and resources of the MNR however, despite being a
provincial government agency in an area where there is strong vocal opposition to
government regulation and intervention, the MNR has succeeded at working with a large
number of groups and municipalities on a variety of projects over the years.
Their direct lines of communication and numerous in-person exchanges with local actors
appears to buffer them somewhat from the anti-government backlash that is more
strongly directed at the MOE. It is not that the MNR is immune to hostilities or a
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general distrust of government, but with a long history of working in the area directly
with the people who live there, they appear to appreciate the importance of relationships
and the social dimensions of natural resource management:

"In this job its all about personalities and people. That's what it boils down to.
People take positions on different pieces of legislation and dig their heels in and
unfortunately because of that I don't think are open to working with us sometimes
and that's the challenge we face." (GA17)
Provincially, the MOE (Ontario Ministry of the Environment) provides an external
regulatory role that in the BRW deals largely with waste management, water and sewage
treatment, and environmental assessments. Links to the MOE were characterized by the
townships as ones in which they abided by regulations or sought information as opposed
to any sort of involved collaborative activity. Other actors had little interest in engaging
with what they viewed as the long arm of the state. A sense of "following their rules"
and being an overly regulated rural area was expressed by many actors and the lack of a
physical presence of MOE in the watershed further serves to distance it from the people
who live and work there. Conflicts in the relationships between the MOE and some of the
other network actors appears to have evolved over a long period of time and are unlikely
to change rapidly. Attempts to re-build trust and respect would need to originate on both
sides of the relationship:

"We've been around a long time so we're fairly pessimistic..(GA18)
and
"...other than sharing information, working on a project with them is out." (GA8)
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Although most actors acknowledge the necessity of having some regulations, there may
be a missed opportunity in not having the MOE more actively engaged and present in the
area. In discussing the role of the state in co-management arrangements, Reed and
Bruynell (2010) suggest the state can remain an important actor. They point to
Lockwood et al.'s (2009) study of a community-based governance model for natural
resource management in Australia where supportive, rather than absent or controlling
central governments were found to be a key factor to the success of devolved governance.

6.4 Conclusion

The overall level of collaboration related to environmental management among the
governing organizations in the BRW is low, particularly among the 7 municipalities and
First Nation Reserve. There are many actors involved in environmental management and
governance within the BRW but even among a smaller subset, the 18 actors together
comprise a fragmented governance network with low overall density and many weak
collaborative ties. Several of the municipalities in particular appear isolated which can in
part be attributed to the low priority of environmental management as well as focus
within their municipal boundaries and for some a strong social norm of 'minding your
own business'. Several barriers to more collaboration include the absence of any strong
bridging organizations in the network, issues relating to trust deficits, limited forums for
discussion, and the diverse interests and varied priority of environmental management
among actors.
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There is however, some informal collaboration among actors that is not driven by formal
policies or regulatory requirements. A willingness to coordinate activities and the
presence of a core group of central actors that span organizational levels is a positive sign
indicating a potential for more adaptive and collaborative forms of governance. The
project that appears to have facilitated the most effective collaboration among a large
group of actors is the recently formed water levels committee that provides a discussion
forum to a set of actors that do not otherwise engage one another on issues related to
environmental management.
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CHAPTER 7. Assessing Fit: How well does the governance system fit the
ecosystem services people value?

The "problem of fit" has multiple dimensions relating to the interplay between social and
ecological components of integrated systems (Folke et al. 2007). In the BRW, the
watershed's natural boundaries combined with the variety of ecosystems it contains and
patterns of land use are linked to ecosystem services that have a spatial distribution
reflecting the heterogeneity of the landscape. In contrast, the spatial jurisdiction and
political boundaries of governing agencies have evolved over time according to a
different set of priorities and do not line up with natural boundaries, with the occasional
exception of rivers and other large bodies of water being partly incorporated into political
boundaries. The mismatch between institutional and ecological boundaries poses a
challenge to the governance of ecosystem services. As one example, erosion regulation
and water quality is improved if shoreline vegetation remains intact along the length of a
river but if the river passes through a number of municipalities with different policies and
practices concerning shoreline vegetation then erosion regulation and water quality may
be diminished at the level of the watershed (Goldman et al. 2007).

To date, most of the research related to issues of fit has considered the relationships
within and between institutions and the social and ecological context in which they
fiinction at various geographic scales and organizational levels (Folke et al. 2007). More
recently, issues of fit are being framed as the interplay between ecosystems and
governance systems of which institutions are a part (Galaz et al. 2008). Governance
119

systems in this context are dynamic, multisectoral, and multilevel, involving a variety of
actors with different interests and objectives (Galaz et al. 2008) while institutions are the
formal (rights, rules, laws, and procedures) and informal (norms, conventions and codes
of conduct) elements that guide our interactions with the environment (Young 2008).

The geographical area of the Bonnechere River watershed does not line up with the
boundaries of governing municipalities, county, or provincial environmental agencies and
in that respect represents a classic case of spatial misfit (Young et al. 2008, Folke et al.
2007). This type of spatial misfit can be a challenge to the sustainable management of
watersheds (Cumming et al. 2006, Borowski et al. 2008). The literature suggests that
collaboration across scales and levels of institutions, also referred to as horizontal and
vertical interplay, should help alleviate some of the barriers created by misfit (Young et
al. 2008). The previous chapter looked at the environmental governance system of the
BRW by focusing on interactions and more specifically collaboration among actors,
including across scales. In this chapter, an assessment of fit in the BRW is made by
examining how the collaborative environmental management activities of actors in
BRW's governance network relate to the set of ecosystem services valued by the
watershed's residents.

7.1 Relating collaborative activities to valued ecosystem services

Environmental governance in the BRW involves a variety of organizations and agencies
that interact to influence and manage natural resources and ecosystems. The
120

collaborative activities that link these organizations together are used here to evaluate
how the governance system aligns with ecosystem services. A variety of collaborative
environmental management activities were identified by actors and grouped according to
the eight ecosystem services preferred by local residents, as described in chapter 5 (Table
7). While the relative impact of specific activities on the ecosystem services can be
expected to vary considerably, the different types of activities give an indication of what
is being done on the ground in relation to ecosystem services in a collaborative
governance system context

121

Table 7. Environmental management activities categorized by related ecosystem
service. Some activities could apply to more than one ES. Other activities do not relate to
the ES categories and have been placed in a 'Planning and other' category. The total
Ecosystem Service Category

Environmental Management Activity

Fresh water for drinking

Managing landfill sites and regulation compliance
Water treatment regulation compliance (drinking water/sewage)
Water treatment operations training
Water quality testing
Establish Bonnechere watershed project
Lake carrying capacity
Shoreline contamination management
Consulting on and implementing ESA
Nuisance wildlife management
Fishing and hunting education programs
Fishing and hunting quotas for permits
Species reintroduction
Fish stocking
Wildflower gardens
Invasive species management
Fish habitat enhancement
Fish study/surveys
Water levels committee (High Water Emergency Communications)
Shoreline stabilization (at Lake Clear)
Shoreline naturalization
Water Management Plan
Ice monitoring (report)
Shoreline tree planting
Wetlands restoration
Archeology digs for artifacts
Nature in neighborhoods project
Public docks
Public beaches
Boating workshops (for licenses)
Boathouse construction
Boat launch
Interlake Association (cottagers)
Ice-fishing hut inspection
Forestry management
Seed and plant sale
Planning:
Planning committee
Review development/severance applications
County Official Plan
Zoning bylaws

Wildlife habitat

Erosion control

Wetland filtering
Aesthetic benefits
(includes cultural/spiritual)
Outdoor recreation

Carbon storage
Food production
Planning and Other

Other:
Land Claims
Hydropower operation
Earthwalkers youth stewardship program
Board participation
Provide data (provincially significant features)
Training — working on ice
Stewardship education center
Stewardship committee
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The overall number of management activities associated with the different ecosystem
services varies and notably, only a single collaborative activity was identified for three of
the eight ecosystem services. In many cases, the management activity represents the sole
link between two organizations. However, a number of the collaborative ties between
pairs of actors in the BRW network represent more than one environmental management
activity on which the actors collaborated and many of the activities were identified
multiple times by different pairs of actors. A measure of activity 'instances' takes into
account how many times an activity was identified. The total number of activity
'instances' for each of the eight ecosystem services provides more information about the
relationship between the collaborative activities and ecosystem services (Figure 11). The
three most valued ecosystem services, freshwater for drinking, wildlife habitat, and
erosion regulation have the highest numbers of collaborative activity instances associated
with them. Water quality is a top environmental priority in Ontario, particularly since the
Walkerton tragedy in 2000 revealed province-wide vulnerabilities in municipal water
management. A higher degree of collaboration around water quality issues is not
surprising. Erosion regulation is also a preferred ecosystem service and the greater
collaboration on activities related to erosion likely reflects the fact that fluctuating water
levels along the length of the Bonnechere River, controlled in part by the RPG, is a wellknown concern of residents. Similarly in regards to wildlife habitat, the BRW has an
abundance of habitat relative to southern Ontario and many parts of eastern Ontario. The
MNR has been actively involved in wildlife management in the area for many years and
continues to administer hunting and fishing licenses, monitor wildlife populations, and
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more recently implement the Ontario Endangered Species Act, all of which involve or
impact other stakeholders in the area.
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Figure 11. Number of collaborative activity instances categorized in relation to the
eight ecosystem services valued by local residents. "Instances" relate to the number of
times an environmental management activity is identified by an actor.

The gaps in ecosystem service governance revealed in Figure 11 highlight overlooked
aspects of BRW ecosystems including wetlands, aesthetic benefits, carbon storage by
trees and food production. More than half of the eight ecosystem services have only
between one and three collaborative activity instances. In many cases the activity itself
represents a small, local project with minimal impact on the watershed as a whole. The

BRW environmental governance system is not currently managing, in a collaborative
manner, for the continued supply of ecosystem services that are both valued by local
residents and that support their long-term well-being.

Wetlands in particular, which have disappeared from much of southern Ontario (Ontario
Biodiversity Council 2010) but are still relatively abundant in the BRW, are vulnerable to
future development. Over the next few decades, population growth in rural and semi-rural
areas like the BRW, and the development that accompanies it, is anticipated to be a major
driver of environmental change (Brown et al. 2005). While many rural areas in Ontario
and throughout Canada are experiencing population declines, some rural areas, including
the BRW, are seeing the reverse trend. In Renfrew County a housing need and demand
analysis from 2007 indicates increasing rates of development are occurring throughout
most of Renfrew County with higher concentrations in certain regions, including areas
within the BRW (SHSINC 2007). Increasing rates of development will put BRW
wetlands at risk. And while municipal and county governments are bound by the
Provincial Policy Statement (PPS) to protect wetlands, higher levels of government
overseeing major developments such as highways, need only 'consider' the PPS and have
shown they are prepared to override it Wetlands play a critical role in water filtration
and wildlife habitat provision, with impacts extending beyond individual wetlands.
Considered together at the broader spatial scale of the BRW, sustaining services provided
by wetlands should be a priority for governing ecosystem services given the synergistic
interactions between water filtering and other ecosystem services (Bennett et al. 2009).
Re-framing wetlands in the BRW in terms of the ecosystem services they provide and the
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ways in which they benefit people could potentially help raise their profile among
residents and decision makers. A shift in how wetlands are perceived e.g., from swampy,
low value lands to 'water-rich' ecosystems that are a source of benefits to people has
been shown in other cases to have a dramatic impact on people's willingness to protect
and restore wetlands (Olsson et al. 2007). Applying a similar strategy for the BRW
would require the coordinated efforts of governing actors. Individually, BRW actors may
be undertaking activities to support ecosystem services such as water filtering by
wetlands, however as a multi-level governance system, the BRW network appears to
include a number of holes through which ecosystem services are slipping.

A large proportion of the environmental management activities identified related more to
planning or other aspects than to the eight ecosystem services. Nearly a third of the total
activities related more directly to planning or something other than the eight ecosystem
services. County planning involving application reviews, lot severances, re-zoning, and
consulting, was responsible for a relatively large number of collaborative ties between
actors (10 out of 52). Such planning activities can have significant impacts on ecosystem
services both directly and indirectly but were not counted here among the 8 ecosystem
services because of the need for specific information on individual applications. An
opportunity exists to revise the Renfrew County Official Plan at one of its five-year
review intervals to specifically address ecosystem services. Such an initiative would
require broad support among the governance system actors that is likely only to be
obtained through fora that don't currently exist.
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Another aspect of the BRW governance system's misfit with ecosystem services is the
absence of a mechanism for collaboratively addressing larger scale issues whose impacts
extend beyond the local level making them more a 'problem for the commons'. In the
BRW there is limited collaboration on larger scale issues such as watershed-wide water
quality, biodiversity decline, and climate change. Individual organizations are engaged in
these issues but not in a coordinated way that considers their interactions, nor with an
emphasis on working with other actors to combine resources and knowledge. The lack of
capacity of the BRW governance system in its current configuration to address larger
scale environmental issues that will have local-level impacts, highlight flaws with current
approaches that are not systems-based and deal with issues separately without fully
taking into account the ways in which system components interact. Addressing the
problem of fit through a resilience lens would emphasize system interactions and the
capacity of a governance system to adapt and reorganize to sustain valued ecosystem
services (Galaz et al. 2008).

7.2 Fit of key collaborative actors with ES

Another dimension to fit issues in the BRW examines how the collaborative activities of
the core actors in the network relate to the eight ecosystem services. The collaborative
activities of the six core actors identified in chapter 6 (i.e., GLP, BVT, RPG, RCP MNR,
MOE), address ecosystem services to varying degrees (Table 8). The core actors
activities largely address the most valued ecosystem services: fresh water for drinking,
wildlife habitat provision, and erosion regulation. However, none address water filtering
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by wetlands. From this perspective, the results don't differ significantly from those of the
network as a whole, although three actors do stand out somewhat in terms of the variety
and number of activities in which they are involved, the MNR, RPG, and BVT.

Table 8. Fit of key collaborative actors with ecosystem services residents value.
Asterisk indicates the organization collaborated on a project or activity that related to the
ecosystem service.
Ecosystem
GLP
BVT
RPG
RCP
MNR
MOE
Services
Fresh water for
drinking
Wildlife
habitat
Erosion
regulation
Filtering by
wetlands
Aesthetic value
Outdoor
recreation
Carbon storage

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

Food
production

The MNR is an active participant and initiator of many collaborative management
activities. As a ministry of the provincial government with a legal mandate to administer
a long list of statutes relating to the management of natural resources, the MNR is obliged
to gather information, analyze it, prepare management plans, and make decisions. Taking
the lead on initiatives that involve other actors is in a sense part of the job description.
The MNR (Pembroke District) plays a key role in forest management in the BRW,
administering both the Algonquin Forestry Act and the Crown Forest Sustainabilty Act
that together involve the development of detailed forest management plans, as well as
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overseeing timber harvesting, selling logs, granting licenses, and setting various Crown
charges. In this study, the MNR is the only key actor with activities (forest management)
linked to carbon storage.

Climate change is a key issue for integrated watershed management in Ontario
(Conservation Ontario 2010b) and a recent OMNR (2010) research report points to the
Intergovernmental Panel on Climate Change's recommendation that maintaining or
increasing forest carbon stocks while sustainably producing wood products, is the most
effective strategy to use forests to mitigate climate change. Future projections of climate
change in Ontario indicate a significant northward shift in temperature with large shifts in
the suitable climate envelopes for different tree species, as well as increases in diseases
affecting Ontario trees (OMNR 2010, OMNR 2008a). Changes in forest disturbance
regimes as a result of climate change are expected to be one of the main forces affecting
forests in Canada over the coming decades (OMNR 2008b). Despite the rapid changes
already underway in Ontario's forests, carbon storage to mitigate climate change is not
presently a priority of the MNR's approach to forest management At an institutional
level there is however a recognition of the need to step up efforts to integrate climate
change adaptation into current management efforts:
"there is a real debate on climate change in Renfrew County, as far as we are
concerned as a ministry, yes it is occurring and we need to adapt to it Are we
adapting quickly enough as a ministry? I don't think so." (GA17)
With respect to another highly ranked ecosystem service, wildlife habitat provision, most
of the key actors in the governance network are involved in habitat-related collaborative
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activities. The most significant of these activities, in terms of protecting habitat, involve
dealing with the Endangered Species Act, of which the MNR has primary responsibility
to administer. How effective the ESA will be in protecting habitat remains unknown.
There are many challenges to implementing the ESA in Renfrew County, in particular the
attitudes and perceptions of many residents who have issues with the Act and how it will
be enforced. For their part, the MNR acknowledges these concerns and suggests that a
lack of information or inadequate communication about the Act has contributed to how it
is being received but also sees public engagement on the issue as a potential risk:
"some of those conclusions may be warranted because there is a vacuum of
information and because there's an absence of information, people are interpreting
the legislation and depending on who you talk to their interpretation might not be
that far off. So the legislation is very strong, it's very strongly worded, and what
would concern me about dealing with the public on an issue like this — sometimes
it may do a species more harm than good." (GA17).
Renfrew Power Generation (RPG) also plays a direct role in managing wildlife habitat,
though limited to the river ecosystem, because they are bound by the ESA to conduct
their operations on the Bonnechere River in a way that minimizes or mitigates threats to
endangered species. While their primary mandate is to generate hydropower and run a
profitable corporation they must comply with provincial regulations including the ESA.
RPG's activities are limited to the river yet even with well-defined spatial boundaries and
a clear mandate, management challenges arise from system interactions that are not
addressed by what can be characterized as a misfit between a traditional, individual
species/issue approach and a complex systems context:
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"in our operation right now we are taking into account walleye, lake trout,
potentially in the future white fish, so that's a concern.. .the (American) eel right
now, for this region, is the flavor of the day, so the species that I just suggested
which is the lake trout, and walleye, they were the species, the flavor of the day
for the last five to ten years, eel now is the new flavor, so are we going to sacrifice
lake trout, or are we going to sacrifice walleye for eel? I don't know that, I don't
know what the government's policy is on it but if the government's policy
changes then the operation has to change so in other words, depending on the
water levels, depending on what time of year these guys migrate all that comes
into effect in terms of how we have to operate and the others operate. Into the
future how's it going to affect our operation, I can't really tell you...1 believe they
migrate I think its August to October so it's another time of year, another effect,
more constraints and if it is a migration down river then they need the flow and
that will have to be at the expense of recreational users or whoever and that's
where this whole future, you know there will be changes, and how is that going to
affect everybody else, I have no idea." (RPG, August 2010).
The same type of fit problem can be seen when it comes to erosion regulation which is
not a simple matter of RPG controlling water levels in the Bonnechere but involves
multiple interacting variables including: seasonal water flow regimes, climate variability,
shoreline management on private property, and a diversity of often competing
stakeholder interests. Erosion regulation along the Bonnechere River and its tributaries is
not currently being monitored or managed in a coordinated way within the watershed
despite the relatively high level of concern many residents have related to potential
property damage.

The ecosystem services related to collaborative activities involving Bonnechere Valley
Township (BVT), the third key actor here, are predominantly related to improving
aesthetic values, outdoor recreation opportunities, and water quality regulation. As a
central municipality in the watershed that includes the town of Eganville, the BVT
promotes itself as a regional tourism destination. The ecosystem service-related activities
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BVT has collaborated with others on have a local focus but their willingness to engage
with other actors indicates a leadership role that BVT may play in regards to the other
municipalities in the BRW.

73 Conclusion

A key conclusion of this assessment is that the BRW governance system in its current
configuration does not appear to be strategically managing for the sustained supply of the
ecosystem services that local residents value. There are two main gaps identified in the
fit between the BRW governance network and a set of eight ecosystem services. The first
involves an overall lack of coordination and collaboration among local governing
authorities (i.e., the municipalities and First Nation reserve) located in the watershed.
The relatively large size of the watershed and low population density may constrain
collaboration but more significant is a strong norm best described as 'minding one's own
business'. A second key gap in the fit of governance and ecosystem services is the
fragmented or sectoral approach to dealing with environmental management in the
watershed. A single issue or silo-type approach to dealing with environment-related
issues impedes awareness of cumulative impacts and effectiveness of management,
particularly at broader system scales. Implications of these fit gaps include the lack of a
forum for deep discussion, sharing of knowledge, and learning, which is critical to
effective adaptive governance, and the lack of coordination within the network necessary
to mobilize and respond at the same level as the speed and scope of change.
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CHAPTER 8. Using future scenarios to explore alternate governance trajectories

8.1 Alternative future scenarios and community engagement on ecosystem services

Global system dynamics are accelerating change around the world, including rural areas
(Peters et al. 2008). Stronger ties to global markets, rural emigration and rapid
urbanization, as well as global environmental change are increasingly being felt at the
rural local level. With these changes comes greater uncertainty about the future
generally, but also about the future capacity of the Earth's ecosystems to support human
well-being. In the field of environmental and natural resource management, much has
been learned about the role of uncertainty in managing complex systems over the past
few decades (Holling 1986, Peterson 2007). Unexpected dynamics, emergent behavior,
and thresholds have repeatedly challenged a now-fading worldview of ecosystems as
controllable, predictable, and linear in their response to management actions (Walker and
Salt 2006). In its place is evolving an understanding of integrated social-ecological
systems that are complex, have multiple states, and a capacity to adapt (Walker and Salt
2006). With this new worldview comes a greater appreciation of uncertainty and new
approaches for taking it into account within the context of environmental management.

Developing alternative future scenarios is one tool that has been proposed to confront
uncertainty by exploring plausible future trajectories and evaluating how various
development pathways, policy and management options, or investments might influence
future outcomes including the supply of valued ecosystem services (Enfors et al. 2008,
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Santelmann et al. 2004, Shaw et al. 2009, de Fraiture et al. 2007). Scenario planning is a
systematic method for analyzing futures that has been increasingly used in a natural
resource context (Enfors et al. 2008, Peterson et al. 2003). Scenarios can take a variety of
forms from modeling outcomes, and fictional narratives, to artistic interpretations and
visualizations of future landscapes. Scenarios can be analyzed using quantitative and/or
qualitative approaches. What most scenarios have in common is an internally consistent,
plausible thread about possible futures of an area that build on present conditions and
consider existing and future potential drivers of change.

In the Bonnechere River watershed, despite evidence of significant changes underway in
a variety of sectors, there is limited public discussion of the interactions or cumulative
impacts of these changes on the region as a whole. A traditional, sectoral approach to
management, combined with a focus on maintaining past or present conditions, reinforces
a perception that things are more or less the same as they always have been and whatever
change is occurring can be dealt with in a controlled manner when the need arises. The
limited discussion and debate constrains knowledge sharing and an awareness of system
dynamics and change. Hydropower managers adjust water flow models in response to
hydrological regime changes in the Bonnechere River, but seem to be not well informed
of other climate change implications in the BRW such as warming temperatures affecting
tree species distribution and future forestry operations, and vice versa. No public forum
currently exists in the BRW to facilitate informed and constructive discussion of
watershed-wide issues such as climate change, green energy and residential development
that are already impacting the area. The absence of an integrated perspective that
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emphasizes the ways in which component parts interact and influence the system as a
whole is also an important barrier to social learning and adaptive co-management
(Peterson 2007).

In 2009 a local grassroots group, the BRWP, obtained funding for a project that aimed to
engage community members and initiate public discussion around community values,
potential threats to the environment, in particular the Bonnechere River, and importantly
what they could do as a community to address these issues. As the BRWP saw it,
community engagement was necessary to bring together diverse groups to discuss and
explore issues of concern related to the environment both to inform the organization's
strategic planning but also to facilitate the involvement of residents in local
environmental governance. The benefits of participatory approaches to natural resource
and environmental management are increasingly prevalent in the literature (Armitage et
al. 2007a). Many researchers concede that community engagement and participation in
environmental management can improve management outcomes by helping to build trust
among actors, and by providing a platform for social learning and knowledge coproduction, as well as by developing a shared understanding of a place as a system of
interacting components (Palomo et al. 2011, Peterson, 2007). Having these conditions in
place should facilitate a transition toward adaptive co-management approaches.
Developing participatory future scenarios requires dialogue among actors and
stakeholders around key issues of concern, drivers of change, and system components of
value to the people involved. In this study, the scenario approach provided a unique
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community forum for diverse groups of stakeholders to share and discuss community
values and the benefits of ecosystems in the context of current issues and possible futures.

8.2 BRW future scenarios — alternative trajectories and potential impact on
ecosystem services

An overview of the future scenarios methodology is presented in Chapter 4; some
additional detail is included below. The scenario methodology employed was based on
that developed as part of the Millennium Ecosystem Assessment and adapted in other
studies (MA 2005b, Enfors et al. 2008). Two separate focus group sessions, each one day
in length and comprised of local residents from a variety of sectors in the BRW, were
held in the summer and fall of 2009. Participants were invited by the host organization,
BRWP, whose aim was to have a diversity of interests represented at the meeting (e.g.,
forestry, agriculture, trapping, tourism, recreation, hydropower, cottage/shoreline
property owners, First Nations, artists, youth). Facilitated discussions were used to
collectively develop lists of community values, preferred ecosystem services, issues of
concern and various factors driving change in the watershed (see chapter 5).

During the focus group sessions, discussions were had around change drivers, i.e., forces
of change both within and external to the BRW that were seen to be underlying recent
changes in the watershed and that are related to many of the issues raised. Many of the
change drivers related to governance (Table 3, chapter 5). For example, the level of local
participation and influence on decision making at the municipal level was considered to
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be an important driver of change within their communities. Similarly, land use policy,
provincial legislation, and globalization, among others were all discussed in the context
of how they related to current trends in the BRW. A voting process involved each
participant having three stickers to place beside the change drivers they felt were most
important. Two key change drivers that ranked high were the level of local engagement
in decision-making and a shift in people's values. Further discussion around shifting
values revealed that many participants felt that a growing environmental awareness
among many BRW residents, coupled with a wide range of environmental values that
was in part influenced by youth education and migration into the area from nearby cities,
was an important variable underlying current change. These two variables, the level of
local engagement and shifting values were then used as axes for the construction of a
scenario matrix (Figure 12). Following further discussion among focus group
participants, the notion of shifting values was framed as a gradient from short-term
decision making to long-term decision-making. In this way, a matrix framework was
created to develop four future scenarios whose trajectory of development would be
constrained to the conditions defined by their quadrant space (e.g., a scenario storyline
developed in quadrant one would have the bounding conditions of less local influence in
decision making and a long-term perspective). This approach automatically excludes any
new drivers that may evolve in the future as well as the fact that any drivers that are
important today are unlikely to remain constant over time. However, the two drivers
selected were perceived as important drivers of change and had a relatively high degree
of uncertainty associated with them, making them particularly interesting to use as
bounding parameters for exploring alternative futures (Enfors et al. 2008). The selection

of only two drivers to guide the scenario development when multiple drivers are known
to exist and to interact constrains but also simplifies the approach. While the two main
drivers define the bounding space within which the scenarios are developed, additional
drivers were integrated into the scenarios as thematic threads or as an additional
underlying cause of specific events.
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Figure 12. Future scenario matrix. X-axis represents a gradient from less local
influence and engagement in decision-making to more local influence and Y-axis
represents a gradient from a short-term perspective re: decision-making to a longer-term
perspective or commitment.
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In sub-groups of 4-5 people, each group selected one quadrant of the matrix and thus one
scenario space within which to develop the scenario. Draft storylines were constructed
using elements from the ranked lists of community values, preferred ecosystem services
and issues and shared among focus group participants for their immediate feedback.
From these original storylines along with notes from the focus groups, four final future
scenario narratives were developed by the lead facilitator and underwent several iterative
reviews and revisions based on comments sent by email from the core team of facilitators
and focus group participants.

Once the scenario descriptions were completed a local artist was commissioned by the
BRWP to illustrate the four scenarios. Several meetings between the artist, BRWP Chair,
and lead facilitator/researcher were held over the course of a few months in 2009-2010 to
discuss the artistic representation of the scenarios and to assist the artist by clarifying key
elements of the scenarios to emphasize in the paintings. The four paintings provided a
visual interpretation of the watershed landscape from an aerial perspective looking up
river as the landscape might look in the year 2050 according to each of the four
alternative scenarios (Figures 13-16). A brief summary of each scenario is described in
Box 2 with full storylines included in Appendix A.
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Figure 13. "What's Ours is Yours", one of four paintings of the Bonnechere 2050
future scenarios by Jerome Coulas. A scenario characterized by limited local influence
on decision-making and a long-term perspective.
140

Figure 14. "The Great Divide**, one of four paintings of the Bonnechere 2050 future
scenarios by Jerome Coulas. A scenario characterized by limited local influence on
decision-making and a short-term perspective.

141

1TZZM
\

I

V- ,

%• •

A

»—

»

'WWW

aET

(5»

)

.>4^'
**£' •* «
:C3

V I *

Figure 15. "Entrepreneurial Boom", one of four paintings of the Bonnechere 2050
future scenarios by Jerome Coulas. A scenario characterized by more local influence
on decision-making and a short-term perspective.
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Figure 16. MThe New Rural", one of four paintings of the Bonnechere 2050 future
scenarios by Jerome Coulas. A scenario characterized by more local influence on
decision-making and a long-term perspective.
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Box 2. BRW 2050 Scenario Summaries
What's Ours Is Yours
"What's Ours is Yours" describes a scenario in which people have for the most
part moved beyond the notion of a quick fix to environmental problems as
practiced by previous generations. There is an explicit commitment to invest in
long-term sustainable solutions to ensure energy security and human well-being.
However, decision-making around what form these solutions will take and
whether or not they might be tailored to local contexts is for the most part out of
the hands of BRW residents. Light rail was welcomed by most in the area but not
the way it came about i.e., without their input and in conflict with design plans for
a community-developed cycling network. Windmills and solar fields exporting
energy to urban centers were another development that residents had little
influence over, further disempowering citizens. Strict enforcement of numerous
new regulations had an overall positive influence on environmental quality in the
region but did little to strengthen people's sense of community and connection to
the landscape. Tourism continues to thrive alongside green energy production and
the new landscape look has even inspired popular paintings of the so-called
'energy landscapes'. Although the area remains relatively rural, it bears only a
slim resemblance to its former state.

The Great Divide
The Great Divide represents a divided landscape. The watershed has
figuratively been torn in half with a wealthy "Haliburton-like" enclave in
the north and sparsely populated industrial landscape in the south.
Community involvement in decision-making has been chipped away and
the BRW is largely managed from the outside by corporate interest groups.
While those who can afford to live in the comparatively pristine northern
part of the watershed have high property taxes, stringent regulations, and
garages for private jets, those in the south have been largely forced off their
properties by expanding industrial agricultural, a burgeoning waste
management industry, and declining employment opportunities. A
relatively small yet destructive earthquake in 2045 measuring only 3.0 on
the Richter scale cracked open the regional landfill barrier and seemed to be
the final straw for anyone still living there who had the means to leave.

Box 2 continued. BRW 2050 Scenario Summaries
Entrepreneurial Boom
"Entrepreneurial Boom" describes a scenario in which residents have
significant influence on decision-making but choose to fulfill short-term
interests. There is a competitive atmosphere among those making their
living in the watershed which has given rise to new and innovative ideas but
also weakened some communal values and challenged efforts to protect the
commons - fresh water, air quality, and the rural aesthetic. Extensive
highway development has aided an influx of new residents, suburbs, and
even a satellite campus of Ottawa University along the shores of Golden
Lake. Viewed as a natural playground by international adventure athletes
and travelers, the areas trails and annual organized races have made it a
popular destination. Green energy is booming alongside niche health care
services that cater to an aging population. Declining wildlife and poor
water quality, however, have begun to impact the recreational tourism
industry and water treatment costs, as well as local residents own enjoyment
of the landscape. It isn't that people don't value the natural and cultural
heritage of the area. In fact, most consider them to be among the region's
greatest assets. However, where there is potential for profit, some trade
offs are more easily accepted or ignored.
The New Rural
"A society grows great when old people plant trees whose shade
they know they shall never sit in." —Greek Proverb
"The New Rural" describes a scenario for the Bonnechere River watershed
that evolves from a combination of local residents' growing engagement in
community governance along with a commitment to long-term planning
and decision-making. Local residents are not only familiar with the official
plans for their communities they helped draft them using an online
collaborative forum. New communication technologies have made it easier
to rapidly share information, coordinate efforts, and collaborate across
organizations making decision making more transparent and open to
residents' input. Light rail and paved pathways are well used and
particularly appreciated by the area's youth. Family farms and a market
square reflect people's commitment to local food security, While restored
wetlands and shoreline plants have contributed to water quality. The first
few decades following 2010 presented significant challenges, many
imposed from outside the watershed. But rallying around a long-term
commitment to preserve the rural and natural character of the watershed,
local residents helped to shape a modern rural landscape that retained the
features they value most
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Each of the fixture scenarios describes the BRW in the year 2050 and the key events and
decisions that determined its trajectory and important junctures along the way. A
summarized comparison of key themes across the four scenarios revealed significant,
qualitative differences in the scenario outcomes (Table 8). For example, The New Rural
was developed within the bounding conditions of relatively more local influence and
engagement in governance and shaped by values reflecting a long-term commitment.
The collaborative and transparent decision-making process that followed enabled
innovative methods of community planning to address issues such as transportation,
conservation of natural and cultural heritage, and opportunities for youth. A very
different future unfolds in Entrepreneurial Boom, a scenario in which local participation
in governance is also high but rather than a long-term commitment, development
investments and decision-making reflects a short-term perspective. Exploring the ways
in which the guiding parameters might influence development trajectories resulting in
different sets of available options at different points in time and shape the outcomes of
each of the scenarios shifts the focus beyond single issues and shorter time horizons
favored by political processes. In the case of the BRW scenarios, the approach also
highlights the critical role to be played by local residents in shaping the future of the area
and how community values and ecosystem service supply may be influenced by their
temporal perspective and degree to which they participate in local governance (Table 10).
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Table 9. BRW 2050 Future scenarios - a comparison of cross-cutting themes.
NEW RURAL
ENTREPRENEURIAL THE GREAT DIVIDE
BOOM
Themes
Less local engagement in
More local engagement in
Scenario space More local engagement in

WHAT'S OURS IS
YOURS

decision-making; long-term
commitment
Best of rural living retained
and wise investments in
sustaining natural and cultural
aspects of the area pay off.
New model for decision
making: transparent, inclusive

decision-making; short-term
perspective
Local economy booms (green
energy, construction, tourism)
but environment is declining
& the boom may bust.
Engaged & agreement on
growth mandate

decision-making; short-term
perspective
The watershed divides with
affluent families in the north
and industrial agriculture,
mega-dump in the south.
Urban & corporate influence;
extract max value

Less local engagement in
decision-making; long-term
commitment
Region is managed 'from
outside' as a natural resource
in a way that is sustainable
but alienates locals.
Local disempowerment;
grass-roots groups dissolve

Development of a few highdensity villages (market hubs)

Suburb communities support
urban exodus

Executive estates up north;
industrial farms down south

High density shoreline
development

Light rail and bike paths; 4lane highway to Renfrew
Hydropower stewardship &
open governance

4-lane highway to Eganville;
recreational trails; no rail
Green energy booms (Hydro,
Wind, Solar, Biofuel)

Air commuting by private
jets via Pembroke-Petawawa
Wind and solar power in
agricultural fields in south

Light rail development and
electric cars
Extensive wind and solar
power development

Food
production
Recreation &
tourism
Other
economic
Population

Thriving markets for local
food, family farms do well

Niche food market grows;
agriculture trends continue

Industrial agriculture expands
in south

Limited agriculture

Sustained weekend/seasonal
tourists strengthen economy

Large increase in recreational
tourism

Tourism limited to elite in the
north end of watershed

Tourism very profitable;
driving tours most popular

Restoration heritage buildings,
natural areas, arts sector grows

Health services: satellite
campus for health education

Mega dump; luxury second
home construction in north

Carbon-market forests

Moderate population increase

Large population increase

Population declines

Slight increase in population

Natural
environment

Water quality improves, more
wetlands; forest monitoring &
perennial cropping
Vibrant arts community;
outdoor sculpture museum
High quality of life for all ages

Water quality declines;
wildlife declines; Christmas
bird count officially ends
Arts & culture programming
caters to elderly boomers
"Semi-rural" feel; some
vulnerable sectors

Water quality remains good,
wildlife populations high in
north, low in the south
Decline in arts events but
storytelling popular
Wider gap between the rich
and the poor

Water quality improves,
wildlife limited to "carbon"
forests; warm climate & pests
"Energy landscape" painting
group
Physical qualities are high
but other social challenges

Scenario
summary
Decision
making
Residential
Development
Transportation
Energy

Culture
Quality of life

Table 10. Indicators of change in the BRW 2050 future scenarios. The table indicates
how community values and related ecosystem services fare in each of the four scenarios,
based on a qualitative interpretation of the scenarios and expert opinion. Upward arrows
indicate a positive change or improvement compared to the baseline conditions in 2010
and downward arrows indicate a negative change. A horizontal bar indicates no overall
significant change.
Community
What's
The Great Divide
EntreNew
values (& related
Ours
preneurial
Rural
ecosystem services) Is Yours
Boom
Water
Quality
(drinking water,
wetlands filtering,
recreation)
Environment
Integrity
(erosion control,
carbon storage)
Wildlife/
Biodiversity
(habitat provision)
Family Farms
(food production)

upstream

downstream

t

Rural
Identity
(aesthetic benefits.
recreation)
Good
Governance
Youth
Opportunities

t

t
t

83 Assessing governance capacity - insights from alternative future scenario
development

The participatory future scenario development offered a shared project and forum for
discussing issues among diverse stakeholders in an open environment where there was no
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pressure to make immediate decisions and all views were welcomed. The willingness of
residents to participate is significant on its own but there are also important insights to
emerge from the process as well as the final scenarios, in terms of assessing ecosystem
services governance. The four scenarios in narrative and visual form, offer an
opportunity for informed speculation regarding how ecosystem service supply might be
affected under different governance conditions. Several cross-cutting themes to emerge
from the scenarios include: the degree to which greater community engagement can
potentially help sustain community values and ecosystem services; the risks and tradeoffs
inherent in decisions focused on short-term outcomes; and how dynamic system
interactions can influence outcomes in unexpected ways. In addition, the process of
developing the scenarios offers several insights into: challenges in confronting change
and uncertainty, cultivating a systems perspective, and the potential role of the arts in
rural transformation.

Prediction is not the goal of scenario exercises and is probably impossible with respect to
ecosystem services. There are many unknowns concerning the future of ecosystem
services, a future that has been succinctly described as ambiguous (Carpenter et al. 2006).
There are however insights to be gleaned about the future supply of ecosystem services
by critically examining the systematically derived descriptions of the scenarios. One
important point to emerge is that community participation in governance is not in itself
I
sufficient to guarantee that community values and preferred ecosystem services will be
sustained into the future. A comparison of the "New Rural" and "Entrepreneurial Boom"
scenarios reveals how an informed and engaged community that participates directly in
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decision-making might lead to more desirable outcomes in the New Rural, but an equally
engaged public in Entrepreneurial Boom, with a short-term perspective and prodevelopment agenda might see some environmental benefits sustained over time, such as
outdoor recreation opportunities and food production, while others such as wildlife
habitat and water quality decline (refer to Tables 9 and 10). In a third scenario "What's
Ours is Yours", public engagement is restricted, eventually leading to local
disempowerment, but environmental integrity as whole increases in the BRW by 2050 as
a result of extensive 'green investments' in the area by federal and provincial
governments. These various outcomes suggest that community participation in decision
making is only one variable that interacts with others to influence outcomes.

The short-term perspective that characterizes both 'The Great Divide' and 'What's Ours
is Yours' emphasizes how such a perspective can impact community values over longer
time frames. It is widely accepted that short-term gains from resource extraction at the
expense of the long-term health of a system or population and the future provision of
goods is neither sustainable nor in the interests of future generations and may in fact
make a system more vulnerable to crisis (MA 2005b). However, even when the intent is
forward-thinking such as implementing adaptations to climate change, care must be taken
to ensure that adaptations are not merely a quick fix with immediate benefits at the
expense of broader system resilience and future options (Adger et al. 2011). The
challenge is to identify opportunities that satisfy short-term objectives while also meeting
long-term needs. A long-term perspective necessitates investments in resilience and the
underlying capacity of a system to adapt (Adger et al. 2011). In the BRW future
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scenarios, the degree of community participation and decision-making time horizon
emphasize how interaction among a minimum number of system characteristics can
contribute to a wide variety of outcomes. The future supply of ecosystem services in the
BRW will be influenced by many interacting factors, including interactions among
ecosystem services themselves leading to different potential bundles of services in the
future. Over longer time periods, cumulative effects can also be expected to influence the
dynamics of the BRW.

The process of developing the BRW future scenarios also revealed something about its
governance capacity, particularly with respect to the role of local residents. In addition to
collaboration and cooperation, uncertainty and conflict are recurrent themes in
environmental management (Diduck 2007). In the BRW, despite uncertainty about the
future, there is also an easy denial of any near-future significant change. The process of
developing scenarios pushed many participants to think more widely about the
possibilities of change occurring in the area as well as to consider the notion of path
dependency, i.e., how future decisions might be constrained by previous decisions that set
the community along a particular pathway. The participatory future scenario process
gently forced the issue of the need to confront change simply by exploring the
possibilities.

One rationale for participatory approaches in environmental governance and natural
resource management is to respond to uncertainty and conflict The extent to which the
scenario process might address conflict that is present among actors in the BRW was not

151

within the scope of this study, however the participatory and inclusive process did
provide an opportunity for dialogue, which is a necessary precursor to dealing with
conflict. The BRW scenarios process was led by the BRWP and was thus not an equally
shared project that could be expected to result in local empowerment. According to the
LAPP (International Association of Public Participation) public participation occurs along
a spectrum with degrees of participation and consequent impacts increasing or decreasing
depending on where along the gradient a process lies (IAP2 2006). The IAP2 defines
public participation as "any process that involves the public in problem solving or
decision-making and uses public input to make decisions (IAP2 2006). The BRW
scenarios process was participatory in the sense that it involved members of the public in
problem solving but did not attempt to directly influence or provide a mechanism for
input into decision-making. The process did however, facilitate a degree of knowledge
sharing among individuals belonging to different interest groups and in this regard helped
to increase general understanding of issues related to sustaining community values and
ecosystem services (Diduck 2007). While the process cannot claim to have re-built trust
that in some cases has eroded over years, the generally positive, open, and welcoming
atmosphere that characterized all of the focus groups, certainly could be viewed as
strengthening existing trust reserves and contributing toward a foundation for further
efforts. Most participants remained interested in the process and outcomes and showed a
willingness to participate in future engagement opportunities. Furthermore the
attendance of invited elected officials and other governance actors to the official
presentation of the scenarios and art exhibit had a net positive effect on trust levels
simply by the willingness people displayed to be present, to listen, and to be part of the
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discussion. The project alone however is not sufficient to ensure trust levels are
sustained. While conflict linked to environmental management will likely persist in the
BRW and other parts of Ontario, participatory methods are more likely to lead to trust
building than less participatory methods (Street 2008).

Two less intuitive themes to emerge from the process of the scenarios project include the
contribution to cultivating a systems perspective and the role of the arts in rural
transformation. As mentioned previously, the four BRW future scenarios serve to
emphasize the ways in which different components of the system interact to affect
outcomes. The scenario development process provided an opportunity for social learning
involving systems understanding. Systems concepts are complex and understanding
likely requires repeated exposure to the concept. Scenario narratives can highlight
systemic consequences of interactions among different components, drivers, and events
(Enfors et al. 2008). Lastly, the involvement of local artists in the scenarios project
brought an immediate benefit of engaging with an interest group that wouldn't normally
be actively involved to the degree that they were, in what was framed as an environmentcentered discussion and exploration of community values. The alternative perspectives
offered by many of the artists who participated contributed new dimensions to the
scenarios themselves and also furthered the evolution of the process, which ultimately
shaped a much different event that involved not only the sharing of research and
monitoring programs but also a full visual and performing arts exhibit. The experience
and outcomes of the participatory scenario project in the BRW support the claim that arts
and cultural communities may play an important role in the transition of rural
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communities in Canada (Duxbury and Campbell 2011). The successful involvement of
the local arts community in the BRW scenarios project can be seen as an as yet untapped
source of new ideas and energy with the potential to contribute to local environmental
governance capacity.

8.4 Conclusion

Participatory future scenarios were used to confront uncertainty and change in the BRW.
The process of developing and sharing the scenarios within the community provided a
rare forum to discuss communily values and their link to ecosystem services in ways that
emphasized system dynamics and encouraged a social-ecological systems perspective.
The two change drivers considered by focus group participants to be key were the level of
public involvement in environmental decision-making and the degree to which decisions
focused on the short term or immediate benefits relative to taking a longer-term
perspective. Exploring the ways in which these drivers might influence development
trajectories and shape scenario outcomes served to shift the focus beyond single issues
and to push consideration of the interactions among system components. Future supplies
of ecosystem services in the BRW will be influenced by many interacting factors that will
likely lead to different bundles of services in the future.

The scenarios explored how greater community engagement in decision making could
help sustain community values and ecosystem services but also revealed how community
participation in governance is not in itself sufficient to guarantee that community values
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and preferred ecosystem services will be sustained into the future. Additionally,
decisions focused on short-term outcomes were associated with long-term tradeoffs and
thus carried risks. The challenge being to satisfy short-term objectives while also
meeting long-term needs. From a process perspective, the participatory scenarios
provided a trust-building opportunity among diverse stakeholders. In developing and
sharing the future scenarios, stakeholders were encouraged to think more widely about
changes already underway and how decisions taken can help constrain or create options
in the future.
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CHAPTER 9. Synthesis: Sustaining valued ecosystem services into the future A challenge for governance

In this synthesis, I first address fit-related issues as they relate to the over-arching
objective of assessing the capacity of BRW residents and other governance actors to
sustain valued ecosystem services. These issues of fit need to be considered in the
context of additional, often interrelated, factors. Poor spatial fit between the BRW
governance system and the watershed's ecosystems is a hindrance to effective
management of ecosystem services. This spatial misfit discourages a broader system
perspective of the different environment and natural resource related issues confronting
BRW actors. A close examination of the governance network and relationships among
key actors revealed additional factors that are eroding the overall resilience of the BRW
system and thus the governance system's capacity to sustain valued ecosystem services
and other community values over the long term. These factors include: trust among
actors, perceptions of change and management responsibility, knowledge sharing and
learning opportunities, ecosystem monitoring, and long-term planning. Insights from this
assessment also suggest potential opportunities for preparing for transformation of the
BRW governance system following other case studies in the literature.

9.1 Assessing governance capacity - Addressing fit

An important challenge to effective ecosystem governance is the often, poor spatial fit
between ecosystems and governance systems. The better the fit, Young (2002) suggests,
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the more effective the management. However, attempts to improve spatial fit can present
their own challenges and may in some cases create other mismatches. Water governance
reform in South Africa involving the creation of new institutions designed to match
hydrological boundaries have been shown to solve some problems while simultaneously
creating others related to the vertical interplay of institutions and mismatches between
water and other sectors (Herrfarhdt-Pahle 2010). In southern Ontario, Conservation
Authorities (CA) have been in place for decades and in principle attempt to address many
of the fit related issues discussed here. However, despite significant achievements and
lessons learned over the years, CAs remain challenged by the "silo effect" approach of
agencies as well as municipal government's narrow focus on the area within their own
jurisdiction (Mitchell 2006). Much of the ongoing financial support for CAs was
removed in the mid 1990's during a period of provincial downsizing and restructuring.
However, most CAs continue to play an important role in safeguarding water quality.
Incidents like the Walkerton, Ontario crisis in 2000 in which E. coli contaminated water
caused seven deaths and made many more residents very ill, served to reinforce the role
of CAs and the need to protect drinking water sources (Crabbe and Robin 2006). Both
the South African example and CA experience in Ontario support Galaz et al.'s (2008)
position that even if better alignment is achieved, that alone will not guarantee better
governance. Improving fit is one factor to consider in striving toward more effective
ecosystem management in the BRW but it needs to be approached in a broader context
that takes other factors into consideration and that accepts governance of ecosystem
services is a moving target since biophysical and social systems change (Dietz et al.
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2003). The problem of fit as manifested in the BRW is discussed below followed by a
closer look at other factors that also warrant closer scrutiny.

The poor match between the BRW governance network and the watershed's ecosystems
does appear to be a barrier to sustaining the supply of valued ecosystem services. There
is disconnect between the spatial jurisdiction of governing actors with the ecosystems that
provide ecosystem services, as well as disconnect in terms of the segregation of sectors
and compartmentalization of issues from the system as a whole. At the local level,
municipal boundaries are superimposed on the watershed with no obvious reference to
landscape features. The concept of the watershed as a natural entity that connects a set of
municipalities across space doesn't resonate with the BRW's local municipal
governments who view their role and responsibilities as limited to within the township
boundaries and to their constituents whose primary focus is their own property, followed
by municipal boundaries. In the absence of an ecosystem-based perspective of the
landscape, it is not apparent to municipal actors why or how collaborative management of
the environment is needed or could be more effective.

The lack of collaboration on environmental and natural resource management activities
among governance actors in the BRW, especially at the municipal level is a key
challenge. The experience of those practicing integrated water resource management in
CAs where collaboration is central to the process, could inform opportunities for
improving collaboration in the BRW. Even before embarking on collaborative
partnerships certain pre-conditions should be in place (Gunton and Day 2003). Many
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barriers would need to be addressed to help establish preconditions favorable to
collaboration in the BRW. Simply having more opportunities for governance actors to
meet and discuss environmental management issues in a systems context and finding
ways to encourage leaders to emerge would be a significant step toward preparing for
more collaborative forms of governance.

There are currently few opportunities for bringing BRW governance actors together to
address common issues, or to encourage goal setting and visioning at the landscape level,
in regards to environmental management Such forums do exist for other sectors at the
county level. Renfrew County committees involve many of the municipal mayors of the
BRW and do bring some of these actors together regularly but not in the context of
environmental governance and not with any focus on watersheds. At the time of writing,
Renfrew County lists 22 committees on its website. Many of these committees such as
Operations, Development and Property, Health, Social Services, etc. involve numerous
council members, a council chair, and post the minutes of regularly scheduled meetings.
Five of the twenty-two committees have an environmental theme, including: Ministry of
Natural Resources Advisory Committee, Renfrew County Agricultural Economic
Development Committee, Atomic Energy of Canada Limited Environmental Stewardship
Council, Renfrew County Forestry and Wood Processing Committee, and the Ministry of
Natural Resources Forest Management Plan. According to the County of Renfrew
website, all five of these committees have only a single member and no minutes of
meetings or any other information, suggesting minimal activity. While the County may
not be providing a forum for municipal actors to discuss ecosystems and environmental
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management, the practice of active committees around other issues at least allows
municipal actors to interact and develop social relations. However the extent to which
this interaction can contribute to future collaborative environmental governance is
limited.

The Bonnechere River Watershed Project, as the sole organization that focuses at the
watershed level, has a mandate to work within the boundaries of the watershed but
currently lacks the political mandate and relationships necessary to influence actors at the
county and other levels. Leadership and support at a higher level are necessary to enable
collaboration among local actors and others in a multi-level governance context as well as
to convey the message that environmental governance is at least as important, and in fact
related to other domains such as health, tourism, economic development, and planning.
Thus the County administration is well positioned to facilitate collaboration among BRW
municipalities. Although the County boundaries do not line up with those of the BRW,
the watershed is entirely contained within the area under the County's jurisdiction. The
lack of support for collaboration from higher-level decision makers and politicians was
identified by Yaffee et al. (1997) as one of several factors that constrain bridging of local
actors and communities with other organizational levels. Numerous strategies employed
to address this and other bridging constraints in a Biosphere Reserve in Southern Sweden
have shown success but they require leadership that can connect with other actors across
levels (Olsson et al. 2007). No such actor, neither individual nor organization, has yet
emerged in the BRW, although certainly there are individuals with leadership qualities
who could potentially fill this role.
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Additional barriers to collaborative environmental governance in the BRW, mentioned in
previous chapters and summarized in Table 11, may stem in part from problems of fit.
Despite the fact that ecosystem services are valued highly by residents and other actors in
the BRW, the ecosystems that supply these benefits are not a high priority for municipal
level actors and Renfrew County. As mentioned previously the absence of influential
institutions that focus on the watershed scale (BRWP currently lacks influence) serves to
limit the profile of die watershed ecosystem and hence its relative importance as well as
its relationship to other domains. It should be noted that the natural environment and
natural resources are not ignored completely rather the emphasis tends to be on doing
only what is required by legislation or to meet regulations. Adherence to regulations, in
particular those that relate to water quality associated with municipal water works and
sewage treatment, is important to municipalities who could face costly fines for failing to
meet minimum standards. One of the municipalities to go beyond a focus on minimum
requirements, Bonnechere Valley, has won an award from the Water Environment
Association of Ontario, for its progressive use of new technology to treat waste bio-solids
using a cost-effective approach (BWT 2009). The point however, is that the ecosystem
itself and its capacity to maintain functions that are critical to ecosystem renewal are not a
priority. The lack of attention municipal and county governments pay to ecosystems is
revealed by the absence of long-term comprehensive environmental monitoring programs
that are necessary for adaptive management, low levels of collaborative environmental
management including committee activities, and an official plan for the county that
includes modest measures to safeguard against environmental degradation but that hasn't
been reviewed as required every five years.
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Table 11. Examples of fit-related barriers to collaborative ecosystem services
governance in BRW.
Types of barriers in BRW
Attitude
toward the
environment

Environment as a low
priority

Action barriers

Mind your own business
& not our responsibility
mindset
Reactive as opposed to
pro-active action
Mistrust in other actors

institutional
barriers

Minimal knowledge
sharing

Resource constraints
Rural - Urban one size
fits all policy
Conflicting mandates

Systems
Perspective

Single issue approach
inhibits dynamic
systems perspective
Perception of minimal,
gradual change
Lack of understanding
or planning around
system thresholds

Examples
Lack of watershed-wide monitoring programs; no
environment committees at municipal level; environment
high priority for lake associations and NGOs but they have
limited influence; missed review of county official plan;
mis-fit of municipal boundaries and ecosystems;
Aversion to interfere in other's business; focus of
municipalities within their boundaries; reluctance to take
environmental responsibility if not mandated to do so;
Meetings only if issues arise; status quo of doing no more
than necessary (with exception of volunteer groups);
Conflict and aggressive tactics eroding trust; within and
between sector disagreement; limited transparency in
decision-making; blocking data and information sharing;
lawsuits among actors;
Minimum cooperation and collaboration across sectors and
jurisdictions; communication not a priority; limited
discussion forums for larger group of actors; some data not
readily shared;
Funding; personnel capacity; volunteer burn-out;
Differences between rural and urban such as revenue to
pay for regulatory requirements;
Conflicting mandates of actors; conflicting legislation (e.g.,
some requirements for Endangered Species Act and
Climate Change Act);
Fragmentation of issues and sectors; ESA single species
approach; limited funding for interventions based on single
species can cancel each other out; jurisdictional focus of
actors;
Planning based on historical rates of development;
perception of slow, linear change that can be dealt with in
time;
Minimal monitoring; minimal research and environmental
education;

A number of additional barriers relate to the social relations among actors including a
strong social norm to "mind one's own business" and not interfere in what is considered
to be someone else's responsibility. This aversion to interfering in what is perceived as
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someone else's business or responsibility may be heightened in rural communities by
some of the characteristics of rural living that appeal to residents such as greater privacy
and autonomy in managing their properties, especially farms and large acreages. In the
BRW there is active, vocal opposition to increased regulation, largely organized through
a landowner's association, and a strongly held view among many actors that residents are
both capable and in the best position to manage their properties sustainably. Any
challenge to the level of control residents have over decision making on their own
property is not generally well received. At the same time management actions originated
by municipalities tend to be reactive as opposed to pro-active. Social relations among
actors and residents may encourage this approach. Some residents acknowledge that in
the interest of good neighborly relations, one should be careful to avoid "raising the bar"
by doing more than may be necessary. There are of course exceptions and the Golden
Lake Property Owner's Association led initiative on a high water level emergency
planning committee is one example, however even in this case the committee was struck
after a serious spring flood event that threatened several shoreline properties.

A commonly cited barrier or challenge to effective collaborative governance is the level
of trust or mistrust as the case may be, among actors (Armitage et al. 2007b). The BRW
shares this challenge at all levels of its governance system. The perceived lack of
transparency in decision-making was regarded as a key issue of concern to local residents
who participated in focus groups and trust emerged as a key theme in interviews with
actors. There are multiple dimensions to trust in the BRW governance network that
involve relationships among municipalities, between municipalities and residents, as well
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as among actors in the governance network both within and across scales. Particular
examples of trust-related issues are provided in earlier chapters, the point here is that trust
as a barrier to collaborative governance is not restricted to any single scale or group of
actors in the BRW, rather it is a common theme that is manifested in a variety of ways.
Unpacking the nuances of trust and mistrust in the BRW governance system including
how trust relates to issue of fit could provide valuable insight into environmental
governance capacity. From this study it is clear that not having suitable opportunities to
build and in some cases repair trust among diverse actors and groups with varied interests
is a significant challenge in the BRW.

Related to issues of trust and reinforced by institutions and existing norms, is the low
level of knowledge- and information sharing. This is the case particularly in regard to
specific environment issues such as the Endangered Species Act The sensitivity of data
regarding endangered species habitat may warrant sharing restrictions but the "vacuum of
information" as one actor put it, in regards to how the legislation would be implemented
and what exactly it meant for property owners who had critical habitat, does little to
induce voluntary cooperation and collaboration. Resource constraints are shared by all
governance actors and limit collaborative activities in particular because there are simply
not the people available or funds available to do the work. In the BRW's NGO sector,
finding new volunteers and distributing the workload among them, to avoid volunteer
burnout, is a constant challenge. Perhaps less problematic but still notable is a ruralurban tension that is exacerbated by what is perceived by some actors to be one-size-fitsall policies that are more applicable in an urban context than in rural ones. The much
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smaller revenues generated in rural municipalities is seen by some actors to limit their
capacity to implement costly regulatory requirements that are more feasible in urban
centers with larger budgets. With respect to temporal-related fit barriers, rural areas in
Ontario may be less affected by short-term voting cycles than urban centers. In the
BRW, many local politicians serve on council for multiple terms and the social ties
among community members exist over long time frames, even generations, and are
possibly more important to residents in rural areas compared to urban settings. This
difference compared to urban areas may minimize problems created by short voting
cycles that encourage planning over shorter-time frames.

The poor alignment between the BRW governance system and the watershed ecosystem
and thus the bundle of services it provides, reinforces a fragmented perspective of the
landscape as well as compartmentalization of the issues that arise, in contrast to enabling
a systems perspective. In reality many of the issues that are important to local residents
are interconnected with ecosystem services and community values. A systems view of
the BRW includes these linkages among system components and the potential effects of
interactive effects and emergent behavior. A key conclusion of this assessment is that the
BRW governance system in its current configuration does not appear to be strategically
managing for the sustained supply of the ecosystem services that local residents have

indicated they value. Fit is an important dimension but other important factors include
the lack of a systems-based understanding among governance actors concerning the
interactions among issues, sectors, ecosystem services and other components in a socialecological systems context
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9.2 A social-ecological systems perspective

A social-ecological system (SES) is a conceptual framework that emphasizes the ways in
which people and the environment are integrated, including how humans derive resources
from the ecosystems and at the same time make decisions and act in ways that influence
the ecosystem's capacity for self-renewal. An SES is thus a worldview or way of
understanding human-environment interactions. Alternative worldviews exist and with
respect to natural resource management in North America and many other parts of the
world, the predominant view of past decades has tended to he one in which humans are
seen as separate from the environment and individual components of the system have
been managed largely without recognizing how they connect to other system
components. When interactions among social and ecological components of an SES are
not taken into account and subsystems are managed independently the system is more
vulnerable to surprise effects that arise from unforeseen interactions (Davidson-Hunt and
Berkes 2003). Although change is happening and conventional sector-based management
approaches are giving way to more integrated approaches (Folke et al. 2011), in the BRW
this shift has not yet taken place.

Numerous examples from the BRW can be used to illustrate the ways in which ecological
and social properties interact and impact multiple sectors, including across scales. A
conceptual model of the BRW as an SES illustrates some of the key system components
and the connections among them (Figure 17). The diagram is simplified for illustrative
purposes and a complex adaptive system is unlikely to be adequately captured in static
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boxes. However, a few examples serve to illustrate the point Forest cover, an ecological
property of the BRW that would be considered a slow variable (i.e., changes relatively
slowly), varies in relation to forestry management plans and may potentially be impacted
by climate change, an external driver happening at the global scale. Additionally, the
amount of forest cover in a watershed can influence sedimentation rates in rivers and
streams thereby affecting a dam's longevity and capacity to generate hydropower, and
other ecosystem services such as erosion regulation, recreation opportunities, and wildlife
habitat provision (Arias et al. 2011). Similarly, forest cover decline in a watershed can
increase the cost of treating drinking water downstream. A U.S. Forest Service study
estimates that the cost of treating drinking water increases approximately 20% for each
10% of forest that is lost within a watershed (U.S. Forest Service 2011). How actors in
the system respond to these changes can create feedbacks that amplify or reduce the
effects both ecologically but also the effects on the social components of the system
including municipal budget options, rural identity as it relates to traditional forestry
practices, and social relations among actors who are likely to be affected by these
changes in unequal ways. Many other examples of social-ecological interactions in the
BRW can be readily found including the ways in which wildlife habitat, biodiversity, and
the implementation of the Endangered Species Act feedback into governance
transparency, trust, and social relations. The point is that in most cases in the BRW
cross-sector interactions are rarely taken into consideration unless they are direct and
strong enough to have clear impacts such as in the case of wildlife habitat management,
recreation, and water level control by Renfrew Power Generation.
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Figure 17. The Bonnechere River watershed as a social-ecological system. The
conceptual model of the BRW as an integrated social-ecological system emphasizes
interactions among system components. Slow variable are distinguished from fast
variables because although they change more slowly, they are often critical to system
function and therefore should be monitored.
Moving beyond a sector-based, fragmented view of environmental management is
increasingly held to be a necessary pre-condition to adaptive forms of governance that
focus more on building resilience in a system so that it is better prepared to cope with
change and unexpected events (Folke et al. 2011). Changing how one perceives the
environment and their place in it is a major challenge but there are examples of
communities who have changed how they view, and importantly, how they value socialecological systems (Olsson et al. 2008). Understanding how social learning processes
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take place offers some insight into strategies and conditions to support such a shift
(Schultz et al. 2010). In the BRW, the development of participatory future scenarios,
described in chapter 8, assisted in presenting a more dynamic view of the BRW system
by exploring ways in which change drivers interacted with decisions and responses to
change over time which impacted ecosystem services and community values that in turn
fed back to influence subsequent decision-making options. In this way, the use of
participatory future scenarios provided a rare opportunity in the BRW to conceptualize
and discuss the BRW as a social-ecological system among a small but diverse group of
actors.

Other approaches based on an SES perspective include the Integrated Watershed
Management Approach as practiced in Ontario's 36 Conservation Authorities.
Conservation Ontario, the non-profit, non-government organization that coordinates the
network of CAs describes the integrated watershed approach as "an evolving and
continuous process through which decisions are made for the sustainable use,
development, restoration and protection of ecosystem features, functions and linkages.
IWM allows us to address multiple issues and objectives; and enables us to plan within a
very complex and uncertain environment (Conservation Ontario 2010b)". A description
that is veiy much in keeping with an SES perspective. As part of the IWM approach,
CAs apply knowledge gained by minimizing systems-based models to key components
and interactions as opposed to using comprehensive assessments that can take years to
complete, by taking a multi-scale approach, and investing in effective partnerships
(Mitchell 2006). Why CAs are limited to only 10% of Ontario's land area and how

effective IWM has been in those watersheds where it has been implemented is an
important question, but not one that is within the scope of this study.

93 Toward adaptive governance

Adaptive governance is increasingly considered a required component of integrated
management approaches in the context of resource and environmental management
despite the literature on adaptive governance being relatively recent (Westley et al. 2011).
The concept has evolved from adaptive co-management with which it shares many
common features. Galaz and colleagues (2008) suggest that adaptive governance, as it
was introduced by Dietz et al. (2003) and Folke et al. (2005), places a stronger emphasis
on the dynamic, multi-scale properties of governance systems therefore aligning with
resilience-based notions of decision making amidst growing uncertainly. Adaptive comanagement projects are considered to be enabled by adaptive governance in the sense
that management deals with specific decisions and activities directed at ecosystems while
governance deals with the social context and within which adaptive co-management can
succeed (Olsson 2007). Neither concept is strictly adhered to in reality, rather features of
adaptive governance emerge under certain conditions and specific case studies of
adaptive co-management share certain characteristics to varying degrees. A comparison
of three river corridors in southern Ontario reveals how features of adaptive comanagement are present to different degrees and in different ways (Plummer and
FitzGibbon 2007). They summarize five key characteristics of adaptive co-management
that include:
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1) Pluralism/linkage i.e., including diverse interests at multiple scales;
2) Communication and negotiation i.e., information exchange leading to shared
understanding;
3) Transactive decision-making i.e., decisions made through dialogue
4) Shared commitment/action i.e., actors jointly undertake action
5) Dynamic learning i.e., learning by doing

Strategies for implementing adaptive co-management in specific contexts can
conceivably be designed to facilitate these five characteristics of adaptive comanagement However, successful adaptive governance systems are thought to be more
emergent and self-organizing (Westley et al. 2011). They too however require certain
preconditions to be in place to allow for the emergence and sustainability of these
governance systems over time. Among these preconditions for enabling adaptive
governance is a transparent and inclusive decision making process that is considered
legitimate by stakeholders (Westley et al. 2011). In the BRW governance system,
transparency in particular was identified as a key issue of concern for local residents as
well as among some of the governance system actors. The desire among some BRW
actors to have control over decision-making presents a challenge to changing behaviors
and moving toward more transparent processes. There are many exceptions in the BRW
case however, it can still be said that non-transparency in environmental governance is a
barrier to enabling more adaptive forms of governance to emerge. Evidence of nontransparency includes for example, the Ministry of Natural Resources unwillingness to
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share much of its data with other actors including sharing endangered species habitat data
with Renfrew Comity Planning Division. As another example, municipalities have two
options for public notices regarding new developments, the first being a public notice in
the local newspaper and the second more minimal requirement of notifying only those
neighbors within 120m of the proposed development.

In a comparison of conventional and adaptive freshwater governance in the Kristianstad
Vattenrike Biosphere Reserve in southern Sweden (one of the best documented
transitions to adaptive governance), Olsson and Galaz (2009) summarize and contrast
nine characteristics of these two approaches. The BRW case firmly aligns with their
characterization of conventional forms of governance and based on this study is quite
removed from what would be considered adaptive freshwater governance. Nonetheless,
the articulation of these characteristics is necessary to begin to envision how it might be
possible to encourage a shift toward adaptive governance in the BRW. Conservation
Ontario appears to be well aware of many of the challenges identified in the BRW that
are shared by other Ontario watersheds such as the need for greater collaboration among
agencies, more knowledge sharing, adaptive environmental management, and fostering
innovation (Conservation Ontario 2010a).

While many seemingly deep-rooted challenges exist for the BRW in terms of moving
toward adaptive governance, there are also opportunities for transformation that can stem
from the same dynamics involving social-ecological interactions and increased
connectivity across scales (Folke et al. 2011). Transformation processes may be
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facilitated by innovation happening at both local and higher levels (e.g., provincial in the
BRW system), particularly when actors exist that can connect the two (Westley et al.
2011). In Ontario there are indications of support at higher levels for more adaptive
forms of environmental governance such as the Commissioner of Ontario's 2008-2009
Annual Report that focused on building resilience (ECO 2009). And at the national
level, policy governance initiatives have focused on the role of the federal government in
place-based decision-making (RGI, 2010). At the local level in the BRW, there are
stewards with leadership potential and grassroots groups such as the BRWP and ORI are
contributing to processes of social learning that can support innovation at the community
level. Mid-level actors or institutional entrepreneurs capable of connecting these
networks across scales were not identified in the BRW but could emerge over time as
capacity is built up at other levels.

Based on the BRW assessment detailed in this study, Carpenter et al.'s (2009) question:
"what institutions, incentives, and regulations are effective in sustaining flows of
ecosystem services?" is possibly less pertinent than asking how, specifically, can whole
governance systems be encouraged to transition toward more adaptive forms of
governance? Particularly in the context of sustaining ecosystem services that are
influenced by human activities and which interact and occur in bundles in ways that are
only beginning to be elucidated (Raudesepp-Hearne et al. 2010). Within adaptive
governance systems it should also be possible to create new institutions that can be
integrated with established processes in ways that preserve and build upon existing social
memory and social capital.
173

9.4 Conclusions

The Bonnechere River watershed, with its abundant natural capital, diversity of
landscapes, rich cultural history, and wide range of actors and interests, is similar to many
other rural Ontario watersheds. To a large extent what will determine which of these
watersheds are able to sustain valued ecosystem services and community values over
time and which are not, will be the degree to which governance actors are able to work
together to preserve the capacity of the social-ecological system to adapt and renew itself
in the face of inevitable change. Currently, the BRW governance system does not appear
to be on a trajectory that would ensure the continued supply of valued ecosystem services
into the future.

Strategies for changing course could be aided by adopting a social-ecological systems
framework and further efforts to introduce and implement an ecosystem services
approach. In Canada, ecosystem services implementation at multiple levels is in the early
phases. There is a long way to go between narrowing the gap between theoretical
research on ecosystem services in the literature and its application and practice.

Consistent with the application of an ecosystem services approach, is a related
opportunity to enable the development or strengthening of pre-conditions for adaptive
governance to be realized. The benefits of collaborative forms of environmental
governance are increasingly being demonstrated in a variety of different contexts. While
collaboration remains especially low at the municipal level in the BRW, the governance
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network, as depicted based on collaborative activities, does highlight a set of key actors
that could be strategically engaged to help develop and nurture characteristics of the
system to prepare it for transformation. Similarly, strategies for broadening the network
and engaging with diverse groups of actors that bring novel perspectives and different
forms of knowledge to the table, as with artists engagement in the BRW future scenarios,
can enrich the dialogue and knowledge sharing that needs to take place.
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APPENDIX la: Focus Group Future Scenarios Agenda for August 15, 2009

Future Scenarios Workshop
Sands on Golden Lake
Saturday August 15,2009

AGENDA
9:30

Welcome and Introduction by BRWP

10:15

Presentation on Scenario Development Process

10:30

1* Facilitated discussion - Key Issues & Change Drivers

11:00

Health break

11:15

2nd Facilitated discussion - Values & Ecosystem Services

12:00

Lunch

12:45

Develop Future Scenarios

2:15

Health break

2:25

Presentation of the four scenario drafts

3:05

Discussion of scenario storylines summarizing common themes and important
contrasts

3:30

Concluding remarks and follow-up information

Facilitators: Kathryn Lindsay, Allyson Quintan, Jim Slavin, Jessica Danard

Bonnechere River Watershed Project
E-mail: info@bonnechereriver.ca
Website: www.bonnechereriver.ca
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Our Watershed Our Future
The Art and The Science
A Community Forum on
The Health and Future of the Bonnechere Watershed
Visual and Performing Arts Exhibition
BRWP Annual General Meeting
Friday April 15, 2011
Eagle's Nest (upstairs in the Eganville arena), 17 Jane St
Hosted by: The Bonnechere River Watershed Project (BRWP)
2:00 - 5:00 p.m. Presentations, Discussion and Performances
5:00 - 5:30 p.m. BRWP Annual General Meeting
7:00 - 9:30 p.m. Visual and Performing Arts Exhibition
This community forum will provide a positive and constructive atmosphere for
local government, resource users and residents of the area to reflect on the
Bonnechere River watershed and how to ensure that the environmental benefits
valued by local residents today are sustained into the future. The venue will
combine technical presentations, community engagement, art and performances
by local artists. Community values, a report on stream condition in the
Bonnechere River and a set of future scenarios for the watershed will be
presented, interpreted and expressed in a variety of artistic media and the focus of
a panel discussion with local decision-makers. The work will highlight the need for
municipalities to work together to monitor the health of the Bonnechere River
watershed and with resource users and residents to employ stewardship best
practices to sustain and restore its environmental quality.
Detailed Event Schedule
11:00

Setup
Presentation logistics; Visual arts exhibition

2:00

Information Sharing

2:05
2:10

Welcome - Kathy Lindsay, Chair, BRWP
Invocation and Smudging
Story of Rivers, Lakes and Streams
Skip Ross, Representative of the Algonquins of Pikwakanagan
Community engagement on values - Kathy Lindsay
RiverWatch report - Kathy Lindsay
with Trish Leeper as Bonnie Chen

2:25
2:35
2:50
3:00

My River My Love

Poem by Chris Hinsberger, Bonnechere Caves,
Accompanied by Jim Slavin and Elizabeth Irwin, Ferguslea
Environmental governance analysis
Allyson Quinlan, Carleton University
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3:15

An abbreviated history of the Bonnechere River
Chris Hinsberger, Bonnechere Caves
3:25
Alternative Futures
Introduction by Aliyson Quintan, Carleton University - presented and
visualized by Jerome Coulas, Fourth Chute
3:40
Health Break - Viewing of the Visual Arts Exhibition, Beverages and
snack
provided
Artists: John Almstedt (paintings), Jill Closter (native fabric sculptures), Ross
Commanada (native soap stone carvings), Jerome Coulas (paintings), Richard Gill
(clay relief wall plaques), Stephen Haigh (marquetry), Kathy Haycock (paintings),
Paula LaPierre (native paintings), Chris Peltzer (paintings), Karen Phillips-Curan
(paintings), Sylvia Tennisco (native paintings), Catherine Timm (textile art wall
hangings)
4:00
4:45
4:55
5:00
5:10

Panel Discussion with local decision-makers including: > Township
of Bonnechere Valley > County of Renfrew > Ontario Ministry of
Natural Resources
Key messages, What's Next - Kathy Lindsay, BRWP
Watershed Homescape

Poem authored and read by Cathy Morris, Bumstown
Songs - Jim Slavin and Elizabeth Irwin, Ferguslea
Closing thoughts - Kathy Lindsay, BRWP

5:15 -5:30 BRWP AGM
Treasurer's report
Election of officers
5:30 - 7:00 Dinner Break
7:00 - 9:30 Visual and Performing Arts Exhibition (cash bar)
Artists: John Almstedt (paintings), Jill Closter (native fabric sculptures), Ross
Commanada (native soap stone carvings), Jerome Coulas (paintings), Richard Gill
(clay relief wall plaques), Stephen Haigh (marquetry), Kathy Haycock (paintings),
Paula LaPierre (native paintings), Chris Peltzer (paintings), Karen Phillips-Curan
(paintings), Sylvia Tennisco (native paintings), Catherine Timm (textile art wall
hangings)
7:30

7:50
8:05
8:15
8:35
9:25

Welcome - Kathy Lindsay, BRWP
Meet Bonnie Chore
Poetry and Song - Cathy Morris, Chris Hinsberger, Jim Slavin and
Elizabeth Irwin
Visual arts viewing
A blackfly's perspective - Chris Hinsberger, Bonnechere Caves
Visual arts viewing
Aboriginal Experiences storytelling and dance performance
Expression of Appreciation - Kathy Lindsay, BRWP
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APPENDIX 2: Valuing Oar Rural Landscape Survey of Residents

Valuing Rural Landscapes - Survey of Bonnechere River Watershed
1. Welcome
In this survey we are interested in what residents of the Bonnechere River Watershed (BRW) value
about the environment of the rural landscape in which they live and how land and water management
decisions made by residents are influenced by different organizations.
The survey will take approximately 20 - 30 minutes to complete depending on how much detail you
provide.
Your consent to having your responses included in a research project is required before proceeding with
the survey. Project information and a consent form is on the next page.
A map of the Bonnechere River Watershed below shows the watershed boundaries. This survey is
intended for all residents who own or manage a property in the Bonnechere River watershed and who are
responsible for land management decisions on the property. This includes residents of the following
municipal townships: Madawaska Valley, Killaloe-Haggarty-Richards, North Atgona-Wilberforce,
Bonnechere Valley, Admaston-Bromley, and Horton, and also the Town of Renfrew and the Pikwakanagan
First Nations Reserve.

Map of the Bonnechere River Watershed (red) in Eastern Ontario.
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2. Project information and letter of consent
This survey is part of the Carteton University research project "Navigating a Multifunctional Watershed:
Interactions among Rural Landowners, Institutions, and Ecosystem Services".
Please read the letter below and check the box at the end of this page to proceed with the survey.
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©Carleton
UNIVERSITY

March IS, 2010
Dear Survey Participant,
You are invited to participate in a research study that wHI evaluate the long-term supply of
environmental benefits in the Bonnechere River Watershed (BRW). These environmental
benefits include such things as fresh water supply, erosion control, and habitat for biodiversity,
as well as opportunities for food production, recreation, and the use of natural resources.
This research is being conducted by Allyson Quintan, a graduate student at Carleton University
and supervised by Professor Mike Brklacich from the Department of Geography and
Environmental Studies. The Bonnechere River Watershed Project (BRWP), a community-based,
volunteer organization, is collaborating on this research project.
Surveys of watershed residents and representatives from organizations and agencies will be
used to solicit information about how environmental benefits are valued by different
stakeholder groups in the watershed and how the organizations are connected by collaborative
relationships. A survey of BRW residents "Valuing Rural Landscapes Survey" is intended for all
residents who own or manage property in the BRW and who are responsible for environmental
decision-making on the property. This includes residents of the following municipal townships:
Madawaska Valley, KiKaloe-Haggarty-Richards, North Algona-Wilberforce, Bonnechere Valley,
Admaston-Bromley, and Horton, and also the Town of Renfrew and the Pikwakanagan First
Nations Reserve. The survey will take approximately 20-45 minutes to complete and
participants will retrain anonymous.
A second "Environmental Governance Survey" is intended for representatives from
organizations who play a role in how land, water, and other natural resources in the watershed
are managed. The survey is will take 20-40 minutes to complete and participation will be
confidential, i.e. no individuals will be identified in any products of the research.
There is no risk to participating in the surveys as all participants will remain anonymous. Data
collected for this research project wNI however, be treated confidentially, stored securely and
destroyed within two years of project completion (by 2013). A copy of the summarized data,
excluding any personal information, will be shared with the Bonnchere River Watershed Project.
All participants must provide their consent to participate in the survey have the right to decline
to answer any questions on the survey. Participants also have the right to not submit
completed surveys either by mail or electronically via a secure online web survey at
www.surveymonkey.com. For surveys completed online, participants will have the option to
submit or discard the survey once completed. Note that because surveymonkey.com uses a
US-based server it is subject to the US Patriot Act meaning that federal authorities could access
the survey answers, however individual participants will remain anonymous.
All participants are invited to discuss the research project with Allyson Quintan, and to indicate
their interest in receiving a summary of the research findings and/or participating in an
interview. The research will be published in a Ph.D. thesis as well as in academic journals. A
summary report of the research findings will be made available on the BRWP website
(www .bonnechereriver.ca).
If you have any questions or concerns about this study please contact Allyson Quintan (613-
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; aquinlanOconnect.cerleton.ca) or Or. Mike Brklacich (613-S20-2S60;
Michael_t>rklacichecai1eton.ca) at Carleton University. This project has received ethics clearance
by the Carleton University Research Ethics Board. If you have any concerns about your
involvement in the study you may contact the Review Ethics Board Chair, Prof. Antonio Gualtieri
at 613-S20-2S17 (ethics0carleton.ca).
Sincerely,
AHyson Quinian & Dr. Mike Brklacicti
Carleton University

* 1. MY CONSENT:

(^) By checking this box I confirm that 1 have read in full'the consent letter above and agree lo having the
information 1 submit on the survey included in the research project 'Navigating a Multifunctional Watershed:
Interactions among Rural Landowners, Institutions, and Ecosystem Services".

3. PART A - BACKGROUND INFORMATION
In this section we are interested in general information about your property in order to classify various
types of properties.

1. The Bonnechere River watershed is part of seven municipal townships as
well as the Pikwakanagan First Nations Reserve. From the list below
indicate where your property is located.
Q Matiawaska Valley

Q Admaston-Bromley

0 Killaloe-Hagarty-Richards

o Town of Renfrew

North Algona-Wilberforce

Horton

Bonnechere Valley Township

Pikwakanagan First Nation Reserve

2. Please select the type of property you own or manage from the list
below. Select all that apply to your property.
| | Farm
| |Cottage
| | Family residence
| | Tourism attraction
| 1 Acreage
1 |Other (please specify)

I

i
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3. Please indicate which if any of the natural or semi-natural landscape
features listed below occur on your property.
• River shoreline

| [ Open field (not cultivated or grazed)

| |Lake shorelme

| | Rock Outcrop

1

• Pasture

1 Stream or creek

• Woodlot or forest

• Orchard

• Wetland
| |Other {piease specify)

4. If you own or manage a farm property, does the farm have an
environmental farm plan?

O yes

o
5. What is the approximate size of your property? (answer can be in
hectares or acres or square kilometers)
6. Do you own or rent the property you manage?
Own
(^) Rent

7. How many years have you resided at the property? If you do not live
there please indicate 0.
8. If your family has lived in the Bonnechere River watershed (BRW) for
multiple generations, please indicate approximately how many years.
9. Are you the primary decision-maker regarding land and water
management on your own property?

o*
o
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10. Please indicate using the list below if there are any other people such as
family members or employees involved in decision-making regarding land
and water management on your property. Comment briefly below on their
roles.

•Sp0us®
[

) Children(s)

[

[ Other relative(s)

[ [ Employee(s)
[ 8u*iness pariner(s)
Please comment briefly on Ui«lr roles,

-

Jj

11. If you earn income from your property, approximately what percentage
of your total household income is obtained from the property?

(^) less than 5%

(^) SO - 75*

O - 25%

o 75 - 100%

Q 25 - 50%
12. What is your approximate age?

Q 18 25
26-35
O 36-45

o

Q 56-65
66-75
O 76+

o

O 46-55

4. ENVIRONMENTAL BENEFITS SUPPLIED ON YOUR PROPERTY
On this page we are interested in the environmental benefits being produced or supplied on your own
property.
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1. On your own property, there may be different environmental benefits
depending on how you use and manage the land. Do you manage your own
property to provide or enhance any of the environmental benefits listed
below. Please check ail that apply.
[ | Crop production

| 1 Spiritua' benefits

| | Livestock production

| | Energy production - wind

| | Gardens (vegetable or floral)

| | Energy production - Hydro

| | Firewood production

| | Energy production • Solar

| [ Other Wood/Lumber production

[ j

| | Fishing

j

| Erosion control - by shoreline vegetation

| | Trapping/hunting

j

| Erosion control - by perenma! crop cover

[ ~1 Maple Syrup production
| ] Fresh water for drinking
Q Recreation
[

Water filtering by wetlands or shoreline vegetation

| [ Carbon storage - by forest cover
| |Carbon storage - by perennial crop cover
• Nature habitat for wikfltfe

| Tourism

Other (please specify)

2, Have you changed how you manage your property in the past five years
specifically to produce or enhance any of the environmental benefits listed
in the previous question? Please explain.

5 . ENVIRONMENTAL BENEFITS SUPPLIED ACROSS THE WHOLE
WATERSHED
In this section we are interested in how you value different environmental benefits of natural and seminatural landscapes that are supplied within the Bonnechere River watershed (i.e., not just on your own
property).
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1. Considering the whole Bonnechere River watershed (not just your own
property) and the environmental benefits it supplies, please rate how
important each benefit is to you.
Not important
Crop production
Livestock production
Gardens
(vegetable/floral)
Fuet wood production
Other wood/lumber
production
Fishing opportunities
Trapping/hunting
opportunities
Maple syrup production
Fresh water for
drinking
Recreation
opportunities
Tourism
Spiritual/aesthetic
benefits
Energy production Wind
Energy production Solar
Energy production Hydro
Water filtering by
wetlands or shoreline
vegetation
Erosion control by
shoreline vegetation
Erosion control by
perennial crops
Carbon storage by
forest cover
Carbon storage by
perennial crops
Natural habitat for
wildlife

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Slightly important

O
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Moderately important

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Extremely in

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Other (please specify)

6. PART C - ORGANIZATIONS AND NETWORKS
In this section we are interested in knowing which organizations you get advice and information from to
help with making land and water management decisions on your property. They may include both formal
and informal groups, such as local associations, interest groups, and/or government agencies.
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1. What are the top 3 organizations (including agencies and informal
groups) that you rely on most for information to help you make decisions
about land and water management on your property? Note that we assume
friends, relatives, or neighbors may also be a primary source of
advice/information but in this question we are interested in organizations or
other groups that may influence your decision-making.

2. Are you actively involved in any organization(s) that plays a role in how
water and land resources are managed in the Bonnechere River
watershed? Xf yes, please describe briefly.

d
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3. At ttie local and county level a number of organizations and agencies play
a role In or influence land and water management and environmental
decision-making in the Bonnechere River watershed. Please indicate on the
list below all of the organizations with whom you exchange or receive
information/advice from regarding land and water management.
1

[ Municipal Township Office

| | Aenfrew County Stewardship Council
| ) ftenfrew County Woodlot Owners Assooalton
| | Ottawa River Institute
• Duck* Unlimited Ottawa Valley Zone
[""} Sonnechere River Watershed Project (BRVYP)
| | Ottawa River Keeper
| [ Ottawa Valley Tourist Association

|

j Local National Farmers union

[

| Renfrew County Agricultural Economic Development Committee

[

j Renfrew County National Farmers Union

[ | Renfrew AjtrtcuKural Society
• Renfrew County Soil & Crop Improvement Association
| | Renfrew County Federation of Agnculiure
• Renfrew County Cattleman's Association
• Renfrew County Plowman's Association
• Renfrew Power Generation
| [ Renfrew Fish and Game Club
• Other {please specify)

4. Please list below any additional organizations with whom you receive or
exchange information relating to environmental management that were not
included in the previous question (e.g., Lake Associations, Naturalist Clubs,
local Fish and Game groups, etc.).
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Valuing Rural Landscapes - Survey of Bonnechere River Watershed
S. A number of provincial or national institutions also influence or play a role
in land and water management or environmental decision- making in the
Bonnechere River watershed. Please check all the organizations/agencies
below from whom you receive or exchange information.
| j Ontario Ministry of Natural Resources (OMNR)
| [ Ontario Ministry of Agriculture, Food and Rural Affaire (OMAFRA)
^ |Ontario Ministry of the Environment (MO£)
| | Department of Fisheries and Oceans (DFO)

I JI Environment Canada
|

j Ontario Federation of Anglers and Hunters (OrAH)

1 | Ontario Stewardship
[

| Ontario Soil and Crop Improvement Association (OSCIA)

| ( Ontario federation of Agriculture

|

j Ontario Forage Council

| | Ontario Farm Animal Council (OFAC)

[

j Ontario Landowners Association (OLA)

| [ Ontano Sustainable Energy Association (OSEA)
• National Farmers Union
Q Organic Agriculture Center of Canada

£ J Canadian Wildlife Service (CV/S)
j | Agriculture and Agri-food Canada (AAFC)
| [ Federation of Ontario Cottager's Association (FOCAJ
Other (please specify}

7. PART D - SUSTAINING WHAT YOU VALUE
In this final section we are interested in knowing about any challenges or opportunities for sustaining the
environmental benefits of the Bonnechere River watershed that you value most.
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Valuing Rural Landscapes - Survey of Bonnechere River Watershed
1. What do you see as a challenge to sustaining the environmental benefits
of the watershed that are most important to you?

2. How well do the organizations involved in land and water management in
the watershed address the environmental benefits that are most important
to you?

3. What if any changes do you think could improve how land and water are
managed on privately owned land in the Bonnechere River watershed?

4. Do you have any additional comments?

8. THANK-YOU!
Thank-you for completing this survey. A report from this survey will be made available on the BRWP
website (www.bonnechereriver.ca) upon completion, if you are interested In participating in the BRWP,
please contact their coordinator, Jessica Danard, at riverwatchcoordinat0r@bonnechereriver.ca.
If you are interested in participating in a follow-up interview please contact
aquinian@connect.carleton.ca. If you wish to discard your survey responses click 'Exit Survey' in the top
right corner.
Click the button "Done" below to submit your responses.
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APPENDIX 3: Guide for Semi-structured Interviews with Key Stewards
The objectives of the interviews are to: 1) gain insight into residents' perspectives on
managing land and water resources in the watershed, including on privately owned
property, 2) better understand how individual residents interact with organizations and
institutions that are part of the environmental governance system, 3) obtain residents'
perspectives on environmental benefits, including how they interact, challenges to their
long-term supply and issues of "institutional fit", and 4) to gain insight into the general
capacity for adaptive environmental governance in the watershed.
The interview will take approximately 45 minutes to one hour, and will cover: A)
Background information, B) Environmental decision-making and interactions with
institutions, C) Environmental benefits, and D) Adaptive governance capacity.

A. Background information
1. How long have you owned or managed your property and how long have you
lived in the watershed?
2. Briefly describe your property and any specific land use activities on your
property such as crop production, woodlot management, tourism, recreation,
etc.
3. What natural features of your property (e.g., streams, fields, woodlots,
shoreline, etc.) are important to you and why?
4. What is it about the area that makes you want to live/spend time here? (What
sorts of major changes can you imagine that would make you consider
leaving?)
5. What are a couple of key issues in regards to the environment in the watershed
that are important to you? What if anything might be underlying this issue?

B. Environmental decision making on private property
6. Are you the primary decision maker in terms of land and water management
on your property? Are there others involved in the decision-making process?
If so, what can you tell me about their roles?
7. What are your main sources of information for making decisions about land
and water management on your property?
8. Are there any organizations that influence how you manage your land? Are
you actively involved in any of these organizations? What role do you play
and what can you tell me about the effectiveness of the organization?
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9. What other factors influence your decisions around land and water
management on your properly? (e.g., time availability, financial resources,
how-to knowledge, etc)
10. Are there key individuals or organizations in other sectors that you talk to and
engage with on land and water management or environmental issues?
11. Are these individuals/groups local or are there some who are working at
different (higher) levels? (e.g., regional, provincial, etc.)
12. What opportunities are there for bringing together stakeholders with different
viewpoints to discuss a variety of ideas and solutions to key issues? What are
some of the barriers to this happening? Do you think this would be useful or
not?
13. What role do you play in bringing different networks together? Who does that
well and which networks are involved, to your knowledge?

C. Interactions among environmental benefits
14. From a list of environmental benefits supplied in the watershed (list from
survey), which of these environmental benefits are most important to you and
why?
15. What do you see as a threat to the sustainable supply of these environmental
benefits over the long-term?
16. Referring again to the list of environmental benefits, some of them are
complimentary while others might conflict (e.g., crop production and Carbon
storage by trees, or high impact recreation like jet skis and spiritual benefits of
calm lake, crop production and wildlife, etc.), what types of conflicting
interactions are you aware of either on your own property or in the watershed
generally?
17. Can you provide any real examples of mutually beneficial interactions among
environmental benefits (on your own property or in the watershed)?
D. Adaptive governance capacity
18. Referring back to the key issues you identified, when you look back 5-10
years, did you think about the issue differently in the past? If so, why has
your thinking on the issue changed or stayed the same?
19. Can you provide any examples of small scale experiments for managing land
and water resources differently (e.g., 100 mile diet market, micro-hydro etc.)?
Who is involved in these and what sort of support exists for them?
(Individuals/organizations)
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20. Sometimes we talk about "windows of opportunity" when changes might be
easier to bring about. To your knowledge, have you ever taken advantage of a
"window of opportunity"? How do you think you could prepare in advance to
be in a position to both recognize and take advantage of such an opportunity?
21. Re: institutional fit - specific to key issues identified by participants, who are
the main players and how well do they line up spatially and functionally with
the problem identified?
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APPENDIX 4: Environmental Governance Network Questionnaire
The environmental governance network includes all formal and informal groups,
organizations, associations, and government agencies who are engaged in some form of
environmental management (e.g., supplying information, running programs, enforcing
regulations, etc.) in die seven municipal townships and Pikwakanagan First Nations
Reserve that are part of the Bonnechere River Watershed (BRW). For the purpose of the
survey all informal and formal groups and institutions are referred to as organizations.
PART A - BACKGROUND INFORMATION
1. Name of organization
2. Does the organization have a legal mandate?

(yes/no)

3. What is the mandate of the organization?
4. Which level(s) or scale(s) represent the jurisdiction or focal area of the
organization?
National level
Provincial level
County level

Watershed level
Municipal level
Community level
(other

5. Does the organization focus on a particular geographic area within the Bonnechere River
Watershed? If yes, where?
6. Does the organization focus on any particular sector in regards to land and water
resources (e.g., water management, forestry, wildlife conservation, farms, energy
production, etc.)?
7. What are the (2-3) main programs or activities of the organization related to land and
water resources? (e.g., enforcing regulations, monitoring, education & landowner outreach,
habitat restoration, etc.)

8. Please rank the following environmental benefits in terms of importance to the
organization's mandate (1= most important; 8 = least important):
Fresh water for drinking
Spiritual/Aesthetic benefits
Habitat for wildlife
Outdoor recreation opportunities
Erosion control by shore veg.
Carbon storage by forests
Water filtering by wetlands
Food production
226

R- LINKS TO OTHER ORGANIZATIONS
9. LINKS TO LOCAL & TWP LEVEL ORGS
Indicate whether your organization shares information on a regular basis or collaborates on
specific projects/activities with any of the local/twp organizations listed below). In the case
of project collaboration, describe the project and indicate which of the 8 ecosystem services
are addressed by the project. (FW-fresh water for drinking, WH -wildlife habitat, EC -erosion control by
shoreline vegetation, WF - water filtering by wetlands, SA - spiritual/aesthetic benefits, OR - outdoor recreation, CS carbon storage by forests, FP- food production)

list of local/townshiplevel Sharing
Information
organizations
Admaston-Bromley
Township
Bonnechere Valley
Township
Horton Township

Collaborating;
on a project

Project
description*

ES

Killaloe-Hagarty-Richards
Township
Madawaska Valley
Township
North Algona-Wilberforce
Township
Pikwakanagan First Nation
Town of Renfrew
Golden Lake Property
Owners Association
Hurds Lake Property
Owners Association
Round Lake Property
Owners Association
Lake Clear Property
Owners Association
Others?

*Project name, objective & >rief description, other collaborators, scale
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10. LINKS TO COUNTY LEVEL ORGANIZATIONS & OTHER STAKEHOLDERS
Indicate whether your organization shares information on a regular basis or collaborates on
specific projects/activities with any of the organizations listed below (County level and other
stakeholders). In the case of project collaboration, describe the project and indicate which of
the 8 ecosystem services are addressed by the project. (FW-fresh water for drinking, WH - wildlife
habitat, EC - erosion control by shoreline vegetation, WF - water filtering by wetlands, SA - spiritual/aesthetic benefits,
OR - outdoor recreation, CS - carbon storage by forests, FP- food production)

list of county level
organizations andother
stakeholders
Renfrew County Planning
& Land Division
Renfrew Power
Generation
Renfrew County
Stewardship Council
Renfrew County Woodlot
Owners Association
Ottawa Valley Tourist
Association
Ottawa River Institute
Ducks Unlimited Ottawa
Valley Zone
Bonnechere River
Watershed Project
Pembroke Field Naturalists
Lake Clear Conservancy
Renfrew Fish & Game Club
Renfrew & District Fur
Council
Renfrew County Agric.
Economic Dev. Ctte.
Renfrew Agricultural
Society
Renfrew County Local
National Farmers Union
Renfrew County Soil &
Crop Improvement Assc.
Renfrew County
Federation of Agriculture
Renfrew County
Cattleman's Association
Renfrew County
Plowman's Association
Others (specify)

Sharing
Information

Collaborating
on project

Project
description*

CS
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11.LINKS TO PROVINCIAL LEVEL (OR HIGHER) ORGANIZATIONS
Indicate whether your organization shares information on a regular basis or collaborates on
specific projects/activities with any of the organizations listed below (Provincial level or
higher). In the case of project collaboration, describe the project and indicate which of the 8
ecosystem services are addressed by the project. (Fw-fresh water for drinking, WH - wildlife habitat, EC erosion control by shoreline vegetation, WF - water filtering by wetlands, SA - spiritual/aesthetic benefits, OR - outdoor
recreation, CS -carbon storage by forests, FP- food production)
Ust of provincial level{or
higher) organizations
Ontario Ministry of
Natural Resources (OMNR)
Ontario Ministry of
Agriculture, Food and
Rural Affairs (OMAFRA)
Ontario Ministry of the
Environment (MOE)
Department of Fisheries &
Oceans (DFO)
Environment Canada
Canadian Wildlife Service
Agriculture & Agri-food
Canada
Ontario Stewardship
Ontario Federation of
Anglers & Hunters
Federation of Ontario
Cottagers Association
Ontario Landowners
Association
Ontario Sustainable
Energy Association (OSEA)
Ontario Land Trust
Alliance
Ontario Fur Managers
Federation
Wildlife Habitat Canada
Ontario Soil & Crop
Improvement Association
Ontario Federation of
Agriculture (OFA)
Organic Agricultural
Center of Canada
Ontario Farm Animal
Council (OFAC)
Other

Sharing
information

Collaborating
on a project

Project
description*

ES
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C- OPPORTUNITIES AND CHALLENGES

12.What is the main way your organization engages with local residents in the watershed?
Do any of your projects have a strong community outreach component to them?

13.Do any environmental regulations, policies or programs enhance or interfere with your
own organization's capacity to achieve its mandate or effectively govern/influence natural
resource management in the BRW? How?

14.Do any organizations, grassroots or otherwise, assist with or hinder your organization's
efforts to govern/influence natural resource management in the watershed?

15.Considering again the following 8 ecosystem services (ES), which ES does your
organization most directly address through its major programs and activities? Where
possible please indicate specifically how.

16.Which of the 8 ES does your organization not address through its major programs and
activities?
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APPENDIX 5: Letter of consent for interview participants

Carleton
U N I V E R S I T Y

Research Project: "Navigating a Multifunctional Watershed: Interactions among
Rural Landowners, Institutions, and Ecosystem Services"

April 28, 2010
Dear Interview Participant,
You are invited to participate in an interview for the research project ""Navigating a
Multifunctional Watershed: Interactions among Rural Landowners, Institutions, and
Ecosystem Services" being conducted by Allyson Quinlan, a graduate student at Carleton
University.
The purpose of the interviews with BRW residents is to gain a deeper understanding of how
they make decisions regarding land and water management on their own property (or the
property they manage). Including what influences their decisions and how a variety of
environmental benefits might factor into their decisions. The purpose of the interviews with
representatives from organizations that are involved in environmental governance in the
BRW is to gain insight into specific programs or projects that target a number of
environmental benefits.
Your consent is required before proceeding with the interview. The interview will take
approximately 45 minutes to 1 hour to complete. During the interview, your responses will
be written down and if you approve, your responses will be audio recorded. Please note that
your participation is completely voluntary. You have the right to decline to answer any
question and to end the interview at any time. If you wish to withdraw comments after your
interview you will have two months from the interview date to request to withdraw
comments or to withdraw entirely from the study and the data you contributed will be
destroyed.
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Interviewees will not be identified in any of the research products including reports and
publications. It should however be noted that if participants choose to discuss this project
with others, differences of opinion may lead to criticisms of others. Any personal data
collected for this research project will be treated confidentially, stored securely and
destroyed within two years of completion of the project (by 2013). Data will be stored on a
removable digital device (e.g., CD-Rom or data key) and kept by the researcher, with one
back-up copy locked in a cabinet. A copy of the summarized data, excluding any personal
information, will be shared with the Bonnechere River Watershed Project.
Results from this research will be published in a Ph.D. thesis as well as in academic journals.
A summary report of the research findings will also be published on the BRWP website
(www.bonnechereriver.ca).
If you have any questions or concerns about this study you may contact Allyson Quinlan
(613-552-5221; aquinlan@connect.carleton.ca) or Dr. Mike Brklacich (613-520-2560;
Michael_brklacich@carleton.ca) at Carleton University. This project has been reviewed and
received ethics clearance by the Carleton University Research Ethics Board. If you have any
concerns about your involvement in the study you may contact the Review Ethics Board
Chair, Prof. Antonio Gualtieri at 613-520-2517 (ethics@carleton.ca).

I
(print name), understand that I am participating in a
research project and I voluntarily agree to participate in an interview with the researcher.

By checking here

Signed:

I give my consent to having the interview audio recorded.

Date:

OR
I prefer to give oral consent. By checking here
By checking here

, I consent to being interviewed.

, I give my consent to having the interview audio recorded.
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APPENDIX 6: Bonnechere River Watershed Future Scenarios 20S0

Baseline Scenario: BRW in 2010
Like many rural Ontario regions, the Bonnechere River Watershed (BRW) is undergoing a
period of transition characterized by shifts in dominant resource sectors, demographic
changes, and the emergence of new opportunities and challenges driven largely by external
forces (e.g., energy demands, climate change, global economics, a growing and increasingly
urbanized population).
The physical geography of the BRW has a strong influence on land use and development in
the region. With its headwaters in Algonquin Park, the Bonnechere River passes through a
landscape of mixed deciduous and coniferous forests, through several large lakes with a
growing number of cottages, through wetlands, towns, and farmland in the flat plains lower
down in the watershed, before draining into the Ottawa River. Abundant natural resources in
the region support a diversity of sectors including: forestry, tourism and recreation,
agriculture, power generation, and associated services. The total population of the watershed
is around 25,000 across 9 municipalities and roughly 80% of the land in the watershed is
privately owned.
Agriculture in the BRW is concentrated in the lower reaches of the watershed where dairy
and beef cattle are the main farm commodities. However, cattle numbers are declining (the
beef industry never fully recovering from BSE) and more cash crops are being grown.
Several novel opportunities are being considered to boost farmer revenues, including
developing new markets and products. However, agriculture here, as in other parts of
Canada struggles with efficiency models, global trade and tariffs, and environmental
tradeoffs. All at a time when more food is required to feed a rising global population and oil
supply is less certain.
The physical geography of the BRW has a strong influence on land use and development in
the region. With its headwaters in Algonquin Park, the Bonnechere River passes through a
landscape of mixed deciduous and coniferous forests, through several large lakes with a
growing number of cottages, through wetlands, towns, and farmland in the flat plains lower
down in the watershed, before draining into the Ottawa River. Abundant natural resources in
the region support a diversity of sectors including: forestry, tourism and recreation,
agriculture, power generation, and associated services. The total population of the watershed
is around 25,000 across 9 municipalities and roughly 80% of the land in the watershed is
privately owned.
A more abrupt shift is occurring in Renfrew County's forestry sector which has not been
spared by the larger regional and national downturn in the forestry industry and is also
coping with closing mills and vanishing markets. At the same time, tourism and recreation
appear to be robust and growing industries both in Renfrew County and more specifically
the BRW. In the Ottawa Valley which corresponds roughly to Renfrew County in Ontario,
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tourism is worth over $100 million a year and employs 10% of the workforce. Cottages are
well developed on most of the area's lakes and a growing number of seasonal residences are
being converted to year- round homes.
A number of factors present potential challenges and opportunities to the future of the BRW
including: relatively new environmental legislation (e.g., Clean Energy Act and Endangered
Species Act); growing markets for locally produced food; declining biodiversity; tourism
trends; emerging markets for ecosystem services e.g., carbon credit; highway expansion;
rising fuel costs, as well as other factors that will only emerge in the years to come.
What's Ours Is Yours
What's Ours is Yours describes a scenario in which people have for the most part moved
beyond the notion of a quickfix to environmental problems as practiced by previous
generations. There is an explicit commitment to invest in long-term sustainable solutions to
ensure energy security and human well-being. However, decision-making around what form
these solutions will take and whether or not they might be tailored to local contexts is for the
most part out of the hands ofBRW residents. Light rail was welcomed by most in the area
but not the way it came about i.e., without their input and in conflict with design plans for a
community-developed cycling network Windmills and solar fields exporting energy to
urban centers were another development that residents had little influence over, further
disempowering citizens. Strict enforcement of numerous new regulations had an overall
positive influence on environmental quality in the region but did little to strengthen people's
sense of community and connection to the landscape. Tourism continues to thrive alongside
green energy production and the new landscape look has even inspired popular paintings of
the so-called 'energy landscapesAlthough the area remains relatively rural, it bears only
a thin resemblance to its former state.
In the early years after 2010, despite increasing acceptance among the international policy
community of an imminent peak oil threat, highway development, including the twinning of
the 417, continued with gusto, as rural rail networks were left to decay. Tourism in the
region had taken off in a big way and weekend visitors spawned a number of micro-service
industries with adventure guides, wilderness caterers, and a number of new cafes
strategically designed to take advantage of natural vistas. In 2015 three townships joined
forces to convert past railways into trails and drew up plans for a network of trails that
would link their communities and also serve as a cycle route for tourists conveniently
funneling visitors toward local shops and cafes. However, despite widespread support and
substantial investment in the plan, it was stopped mere weeks before construction was set to
start by the provincial government who had its own plan. Light speed rail was now coming
to town faster than anyone thought possible. While many in the community supported the
development of light speed rail they were disappointed with how abruptly the community's
cycle network had been shelved and more importantly with how little say they had in the
planning process for the light rail system they now had to pay for through their taxes.
By the end of the decade municipal governments in the watershed had grown increasingly
disempowered with the policy agendas of national and international level interests playing a
more direct role in local and regional development In particular, response to abrupt global
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environmental change prompted a swift shift to environmental decision-making being
dominated by the highest levels of government. Many local organizations that had
previously played an important role in raising environmental awareness and even shared
many concerns of the higher-level decision makers saw their funding dry up. Volunteer-run
programs such as tree-planting, stream quality monitoring, and a spring gart>age clean-up
blitz dwindled then dissolved. A general sense of disempowerment took the fun out of
participating. And the growing presence of environmental enforcement officers created less
need for such programs in the first place.
Light speed rail development between Ottawa, Pembroke, Renfrew and Eganville was
completed by 2025, around the same time oil was trading for $300 a barrel on the global
market. Corporate investments in hybrid and electric technologies started to pay off once
new nano-materials were more widely available and the overall cost of both producing and
driving cars dropped. Electric cars in particular became popular in the area because
hydropower rates remained reasonably low relative to other sources of energy and windgenerated electricity was also competing on the market. So despite the high cost of oil most
people still had easy access to transportation options and weekend drives through the
countiyside remained a popular pastime particularly for the growing urban populations south
and east of the watershed. While many of the driving routes retained their historical-cultural
roots that were eloquently described in guide books to the area, the landscape scenery had
certainly changed.
Against a backdrop of rolling hills giving way to wide open spaces in the southern half of
the watershed, the horizon was now speckled with windmills, their blades stretched wide and
churning with the breeze. Despite pockets of local opposition in the early days of the wind
farms, by 2030 they were a regular feature of the landscape, feeding the energy grid that
supplied power to local residents as well as nearby cities. While most people had grown to
accept the wind farms, a familiar wave of disempowerment settled over the psyche of the
region as corporate and provincial powers determined that many of the remaining fields not
already producing pre-approved crops or wind power would be used to harvest sunlight.
Blankets of photovoltaic cells were soon draped across fields with only narrow hedgerows
breaking through the sea of cells.
A small group of artists in the area inspired by the new look of the countryside began
creating paintings of the so-called 'energy-landscapes' that proved popular at a prominent
international art show in New York. Many local artists were very successful at obtaining
funding for their work as government support for the arts grew, however the funds were
understood to come with strings attached that constrained subject matter. Particularly
successful were artists whose woiics reflected representations of the rural landscape that fit
the visions of urban customers.
Most waterfront property around the larger lakes and along the length of the Bonnechere
River had been developed by the end of2030. Despite a more densely populated waterfront,
water quality was generally quite good in part due to strict regulations relating to septic
system upgrading, shoreline restoration, and legislated vegetation buffers. New provincial
regulations for hydropower generation also helped to minimize shoreline erosion and water
sediment loads in the Bonnechere River by establishing strict rules concerning the timing,
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frequency and intensity of changes in water levels and flows. The much diminished presence
of agriculture in the watershed also meant reduced nutrient inputs along the lower
Bonnechere River. All of these changes were combined with the fact that most people both
within and outside of the watershed recognized that water quality was tightly linked to
property values, recreation opportunities, and human health.
Ecological integrity of the watershed as a whole was however, still being challenged by a
steadily warming global climate and its many indirect effects. Within the watershed a
wanner, wetter climate increased the productivity of remaining crops and forests but also
triggered the emergence of a variety of new insect-borne diseases. Several large-scale
experiments were undertaken by government organizations to assist the migration of birds
and other insect predators from regions in the South. Early results provided promising results
for many areas in Ontario and Quebec but in the Bonnechere River watershed fragmented
forests upriver and fields of windmills and solar cells down river were seriously limiting bird
population viability once they arrived in the watershed.
By 2050 tourism in the watershed continued to thrive and adapt to changing conditions.
International tourism in particular was booming as rural areas in general were increasingly
considered somewhat exotic. The few remaining family farms, lucky enough to be located
along travel routes were a popular tourist stop along with what locals referred to as "Refugia
Haven", also known as Algonquin Park. Along with tourism, green energy has become the
region's most profitable sector. Most forested areas are now operated primarily as caibon
stores and traded on the global caibon market. Non-forested areas are largely blanketed by
wind turbines and solar cells, with crops grown under and amongst the turbines. The relative
ease with which people can travel and commute coupled with the dissolution of so many
local organizations over the years has left the area without a strong sense of community. And
although the landscape is still rural relative to the urban and sub-urban areas pushing up
against its boundaries, many of the qualities of past rural lifestyles have changed so
dramatically that most people's sense of rural identity is something of the past.
The Great Divide
The Great Divide represents a divided landscape. The watershed has figuratively
been torn in half with a wealthy "Haliburton-like " enclave in the north and sparsely
populated industrial landscape in the south. Community involvement in decision
making has been chipped away and the BRW is largely managed from the outside by
corporate interest groups. While those who can afford to live in the comparatively
pristine northern part of the watershed have high property taxes, stringent
regulations, and garages for private jets, those in the south have been largely forced
off their properties by expanding industrial agricultural, a burgeoning waste
management industry, and declining employment opportunities. A relatively small yet
destructive earthquake in 2045 measuring only 3.0 on the Richter scale cracked open
the regional landfill barrier and seemed to be the final straw for anyone still living
there who had the means to leave.
Agricultural trends continued in 2010 to shift away from the family farm and toward fewer
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but larger more industrialized operations. Big business agriculture lobbied tirelessly to
remove or weaken regulations that restricted their operations. The invention of smellabsorbing nano-particles in 2018 facilitated the development of several large confined
animal feed operations in the area. With the problem of odor masked, toxic gases remained
an issue only when dealing with highly concentrated animal waste but fewer people
complained when the waste products were disposed on fields since they could no longer
smell it. With economies of scale being as they were, farms had to produce more food
cheaply leading to bigger farms absorbing the smaller farms around them and then hiring the
previous owners as laborers.
In 2020 the landfill issue came to a head. Local opposition to a proposed new mega- dump
was ultimately squashed by provincial legislation that stripped the townships power in
having anything to say about where the dump would go, how it would be built, and even
who would manage it over the long-term. Even before the legislation was passed some local
leaders were admitting to the fact that they should be thinking of new and innovative ways to
deal with the area's own waste disposal problems onsite rather than shipping their garbage
off to some other county, beginning with reducing the amount of garbage produced in the
first place. But these voices were mostly drowned out by the much louder opposition to the
dump. In the end neither group was really listened to and the decision was taken at a higher
level to build the dump at the original location and to deal with potential leaching problems
by using a newly invented compound that reacted with the clay soils to create an
impermeable layer of a solid rock-like substance three feet deep. The large scale of the
project meant that garbage could now be shipped in from outside of the watershed as well
which generated profits and made a few people wealthy.
Tourism in the region had seen steady declines over the past decade as the area started to
lose its appeal. The northern half of the watershed remained a desirable destination but the
days of weekend tours through the southern rural countryside had faded away. A northern southern divide between to the two halves of the watershed started to widen as wealthier,
including a few gated communities, developed in the forests of the northern highlands.
These new communities were created where the best views were to be found. It wasn't
unusual for some of the farm executives to live in the northern part of the watershed while
their farm operations were in the south. Many of those who remained in the south part of the
watershed were there because housing in nearby cities had become prohibitively high. Long
commutes to the city for work were the norm.
The rich cultural heritage of the area was celebrated in only a few remaining pockets, mostly
in the north. Romanticized representations of the historical past held the highest appeal to
the wealthy elite in the north. The diversity of artists and cultural events in the area had
steadily declined over the years but a few elder storytellers remained popular with many
long-time residents.
2040 marked the decade of the first "airplane suburb" development in the northern reaches
of the watershed. While private plane travel to Round Lake had grown steadily over the
years, now those wealthy enough to purchase a house, hanger, and personal aircraft could
live right next to Algonquin Park and commute daily by air from airports supported by
Pembroke and Petawawa. This new group of 'frequent-flyer residents' were powerful
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advocates of conservation in Algonquin Park and surrounding areas. They understood the
value of their property was tightly tied to the natural environment of the area, which was
why after all they had chose to live there. An exception to their strong cap-on-development
stance was the creation of several elite golf clubs that formed a green zone between the now
sharply contrasting northern and southern halves of the watershed. Property in the northern
half of the watershed was at a premium and population density remained low. Water quality
in the Bonnechere River headwaters and upper reaches of the river were generally quite
good and wildlife populations remained relatively healthy.
South of the golf course, things were quite different and the wildlife species that thrived
were largely considered pests. The overall population had declined with most people settled
in a few towns and villages. Despite the low number of people living in the area the tax base
of the region was relatively high owing to the luxury properties of the wealthy few in the
highlands. Some of those tax dollars were now being spent dealing with the mega-dump
leaching problems that were made more severe by a small but nevertheless destructive
earthquake that measured only 3.0 on the Richter scale yet managed to crack the landfill
barrier. Leaching problems prompted an official ban on water recreation in the lower reaches
of the Bonnechere but in reality few people used this section of the river anymore.

Entrepreneurial Boom
"Entrepreneurial Boom " describes a scenario in which residents of the Bonnechere
River watershed have a significant influence on decision-making for their region but
also one in which short-term interests and reactive decisions predominate. There is a
competitive atmosphere among those making their living in the watershed which has
given rise to new and innovative ideas but also weakened some communal values and
challenged efforts to protect the commons - fresh water, air quality, and the rural
aesthetic. Extensive highway development has aided an influx of new residents,
suburbs, and even a satellite campus of Ottawa University along the shores of Golden
Lake. Viewed as a natural playground by international adventure athletes and
travelers, the areas trails and annual organized races have made it a popular
destination. Green energy is booming alongside niche health care services that cater
to an aging population. Declining wildlife and poor water quality, however, have
begun to impact the recreational tourism industry and water treatment costs, as well
as local residents own enjoyment of the landscape. It isn't that people don't value the
natural and cultural heritage of the area. In fact, most consider them to be among the
region's greatest assets. However, where there is potential for profit, some trade-offs
are more easily accepted or ignored
Following the 2010 G8 summit in Huntsville when the world's eyes were temporarily
treated to images of the Algonquin highlands, several entrepreneurs moved in quickly to take
advantage of the tourism and recreation potential of the area, particularly in the northern half
of the watershed. Within a few years, they had organized the first International Adventure
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Race, a team endurance event that combined mountain biking, trail running, and white water
kayaking on nearby rivers. The race became an annual event and a major revenue-generator
that brought large crowds for a two-week period each fall and boosted tourist numbers
throughout the year. The international exposure of the race helped to brand the area as a
natural playground for recreational outdoor enthusiasts and extreme athletes - a brand that
many locals who stood to benefit from tourism were keen to promote. Trail development for
recreational opportunities became a high priority and remaining railroad tracks were ripped
up to develop paved cycling trails.
In addition to more viators, resident populations swelled across the watershed as many
newcomers wanted to settle down in the area to live where they play. Their decision to "go
rural" was made all the easier by the completion of a four-lane highway from Ottawa to
Eganville by 2025. The large influx of newcomers to the area was a controversial topic that
fuelled many heated debates. The new suburb communities were felt to be eroding the rural
character of the area but they also brought a lot of money to the region. The demand for new
homes triggered a building and construction boom that provided jobs and higher municipal
tax revenues led to more services, including new schools and recreation centers. Within a
few years a satellite campus for Ottawa University's medical school opened its doors on the
shores of Golden Lake and provided education and training for local students as well as
regional health services. Peoples' engagement in local politics and decision-making
remained strong and growing numbers of ex-urban residents were also keen to be involved
in shaping future changes in the region.
Economic development opportunities, in particular those scaled for rural or semi-rural areas
were promoted. A sizeable number of entrepreneurs in the area invested heavily in green
energy enterprises, including micro-hydro plants, wind farms, and a large biofuel refinery
just outside of Renfrew. Biofuel crops were grown extensively throughout the agricultural
fields between Renfrew and Douglas. However the largest profits came in the early days
then dropped rapidly when the energy return on investment rates passed a threshold as the
cost of inputs rose. Smaller more gradual start-ups came in the developing fresh water export
sector and the slow but steady growth of the artisanal food market. Specialty cheeses,
syrups, and meats were becoming increasingly valuable as high-end delicacies exported to
countries oversees, particularly as other products such as blue-fin tuna, disappeared entirely
from the global maricet. The growth of specialty foods in the area mostly benefited the
growers and although locals certainly appreciated the products, the food represented only a
fraction of local residents' food needs. Most food, especially in the winter, continued to
arrive by transport using the just-in-time delivery system.
By 2030, the number of retired baby-boomers in the area reached a critical mass and their
collective voice in regional development plans was strong to say the least. From a
demographic perspective, the region presented a veritable gold mine for the further
development of health services. And true to the entrepreneurial spirit of the day, this niche
was quickly filled. Significant investments were boosted by federal and provincial funds to
strengthen health and support services for the aging population. The large population of
aging and elderly people, many with more disposable income than any generation before
them, supported the rapid expansion of both traditional and alternative health services. By
2040, the region boasted a regional health care center of excellence associated with the
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University of Ottawa satellite campus. Healthy lifestyle services for senior citizens grew,
such as painting classes, art therapy, and outdoors-oriented social groups. Local cultural
scenes also reflected a new demographic with regular morning concerts and afternoon
dances becoming common.
By 2040 a combination of the rising population, water exports, and energy production including expanded hydroelectric power generation, was impacting tourism and eroding the
natural value of the watershed. Conflicts over water for trade and water for eco- tourism had
been around for the past twenty years but now the greater threat was water quality decline
across the entire watershed. A higher frequency of algal blooms and unhealthy conditions of
many former swimming and recreational areas was turning off potential tourists and
residents alike. Poor water quality was also threatening some of the lucrative fresh-water
trade contracts. Continued declines of wildlife made restoration of waterways more
challenging and costly than they would have been 20 years previously when extensive
restoration was first proposed but sidelined by the focus on development.
2045 marked the last official Christmas Bird Count. Participation in the annual event had
dwindled over the years along with the variety and number of birds. The challenge of finding
different bird species in a 24 hour period was no longer there. The same handful of species
could be easily found in a few hours but the other 80-100 species from years past hadn't
been seen for over a decade. The need for pest control on crops in the absence of birds had
ratcheted up pesticide use on most of the larger farms. Some of the smaller farms however,
had been experimenting for years already with integrated pest management (IPM)
techniques, adapting their strategies over time and fine-tuning their arsenal of defense
against plant pests and pathogens. While on larger farm operations the high cost of
pesticides coupled with stronger regulations were starting to seriously challenge their
viability, smaller farms with IPM were consistently profitable permitting farmers to spend
more time on the farm rather than finding other work.
By 2050 fuel-efficient hybrid and electric cars had become the mainstream but people were
still coping with high energy costs that ate up a large portion of their incomes. A letter to the
editor of a local media filter lamented the dismantling of the remaining railroad
infrastructure in years past and for whatever reason this sharply written letter resonated with
many long-time residents of the BRW triggering a lively debate about whether to build, at
much higher costs, a light rail system to link up to other cities and towns that are now part of
an expanding transportation network. Financially, the county can afford to build new
transportation infrastructure. The area in fact has never been richer but lifestyles have
changed and the sense of community and rural identity has diminished.
The New Rural
"The New Rural" describes a scenario for the Bormechere River watershed that
evolves from a combination of local residents' growing engagement in community
governance along with a commitment to long-term planning and decision-making.
Local residents are not only familiar with the official plans for their communities they
helped draft them using an online collaborative forum. New communication
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technologies have made it easier to rapidly share information, coordinate efforts, and
collaborate across organizations making decision making more transparent and open
to residents' input. Light rail and paved pathways are well used and particularly
appreciated by the area's youth. Family farms and a market square reflect people's
commitment to local food security, while restored wetlands and shoreline plants have
contributed to water quality. The firstfew decades following 2010 presented
significant challenges, many imposedfrom outside the watershed But rallying
around a long-term commitment to preserve the rural and natural character of the
watershed, local residents helped to shape a modern rural landscape that retained the
features they value most.
"A society grows great when old people plant trees whose shade they know they shall never
sit in."
—Greek Proverb
During the summer of 2013 the Arctic sea ice melted completely and people knew that
things had changed in a fundamental way. The rapid disappearance of the sea ice represented
massive environmental change within human time frames. The absent ice provided a
metaphor for change that resonated with many people who grasped that some changes are
not reversible. Global environmental change was mirrored by small variations in the
watershed's local climate. Spring break-up along the Bonnechere River came earlier each
year and so did migrating birds. More variable water flow in the river exacerbated
challenges to managing water levels but people adapted to the unpredictability of weather
related events. Farmers gained a handful of extra degree days while snowmobiling clubs and
nearby ski hills lost a few weekends. The changes were subtle but noticeable, just enough to
prompt one to think about what the future might hold for the area if the trend continued.
In the spring of the following year, at a local high-school in the valley, a team of students
presented their class project of an online visual guide to the places in their community that
were important to them. Using pictures, video clips, text and art, the interactive map invited
others to do the same - and they did. Due largely to the teens superior social- networking
skills, their online guide was visited by more than 5,000 people in the space of a few months,
and the flourish of activity sparked local news stories that brought even more people to the
site. During their presentation, the students reported that what surprised them about the
project, apart from the number of people who got involved, was how people in the area
valued so many things about where they lived. The interactive forum instantly became a
catalyst for community discussions around how the area was evolving and the types of
change people wanted or didn't want, which became impossible for governing officials to
ignore. Seizing the opportunity, one local township brought the official plan into the forum
and a new model for community engagement was born. Discussion threads turned quickly to
addressing concrete issues in ways that drew upon the shared values emerging from the
forum. Municipal legislation for the regulated emptying of septic tanks and monitoring of
septic systems became one of the first community-driven pieces of policy attributed to the
new model of decision-making.
Complete communications coverage in the area, beginning with broadband internet and cell
phones in the early days also helped creative entrepreneurs and artists to connect with new
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markets and resources. Working from home or telecommuting became a more viable option
to many residents, including younger residents who traditionally left for nearby cities.
Online galleries grew and helped many local artists sell their art to new customers both
within and beyond the region.
The completion of a four-lane highway to the town of Renfrew in 2018 brought about a
minor real-estate boom. A faster commuting option appealed to many people who wanted to
work but not live in the city, and to take advantage of telecommuting from home at least a
few days each month. A few nearby suburbs sprouted up quickly but then development
stopped suddenly in 2020 when oil prices spiked and stayed up. While not entirely prepared
for the sudden energy crisis, people in the area had long been aware of the possibility and
had urged their local governments to begin planning alternative transportation options more
than five years ahead of the crisis. With studies and plans already in hand, action was swift
to secure funds to develop high-speed rail from Pembroke to Ottawa with a light rail
extension to Renfrew and Eganville. Development sprawl was reined in quickly responding
to new transportation options and revisions to official plans that promoted higher density
villages along the railway route.
The pedestrian-friendly villages maintained a rural feel. Well-designed bike paths made it
easier for younger people to visit their friends in neighboring villages and every weekend
brought local farm produce to the market squares which drew nearby residents almost year
round as well as weekend tourists from surrounding areas. The shift to eating locallyproduced food was inadvertently helped by rising transportation costs. For the first time in
decades the trend of dwindling family farms was reversed as many abandoned farms
returned to production. Small to medium sized family farms in particular became more
economically successful with the development of programs designed to pay farmers for
producing environmental benefits in addition to food. These benefits included water quality
regulation by maintained or restored wetlands and native vegetation buffers along
waterways. Perennial cropping and managed woodlots also brought in added income from
the carbon storage benefits being provided. Linking environmental best practices to
certification standards on the farm also meant that products fetched a higher market price
that consumers were increasingly willing to pay.
By 2030 mechanisms for effective consultation between residents and governing officials
were firmly in place and decision-making had become more transparent in the process as
well as more efficient. An early adopter of this new way of operating was the local
hydropower company who quickly discovered that they could leverage their political and
commercial networks and combine them with new and different networks of people to
generate opportunities and novel solutions to some of the problems that had plagued them in
the past. Their involvement in several small-scale experiments to promote good water
stewardship helped to build trust among stakeholders that brought with it many long-term
benefits.
Water quality in the watershed had shown a clear trend of improvement over the past 20
years. New technologies for wastewater treatment helped to minimize the impact of the
high-density villages. Restored wetlands in the surrounding landscape and the restoration of
natural shorelines also contributed greatly to both the improved water quality and reduced
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rate of declining wildlife in the region. The successful transition of the area was attributed to
a variety of things but most people acknowledged that improved communication among
people across sectors and a willingness to share ideas and viewpoints made it easier to come
up with more innovative solutions that people were satisfied with because they had
participated in and understood the process.
Understanding decision-making and governance processes in the region had become part of
the high-school curriculum and youth engagement in community life was higher than ever
before. A tree-planting project coordinated by a local community group brought students out
of the classroom and onto the private woodlots of area residents. In exchange for the labor of
students planting seedlings, woodlot owners taught them about the trees and the variety of
benefits they provided and gave die students extra seedlings to plant at home. By 2040
however, it was clear that many of the area's forests were under stress from rising
temperatures. While the average annual temperature had only increased by 2 degrees from
2010, the modest change allowed certain tree pests and diseases to flourish. Forest
monitoring programs helped to identify early on which species were more likely to cope
with a warming climate and forest regeneration projects used the information to carefully
select tree species for planting.
Life in the Bonnechere River watershed in 2050 is pleasantly rural with a vibrant modern
edge that can be partly attributed to the large number of young people who have opted to
stay in the area to pursue opportunities for making a living in a place that they know offers a
high quality of life. Historical buildings in the older villages have been adapted to combine
the charm of their original design with modern advances in energy-efficiency. A lively
cultural scene supports a diversity of artists, many of whose creations are featured in public
spaces, both in town and at a large outdoor sculpture museum that draws visitors from across
the country. A variety of music venues, regular community events and social gatherings, all
contribute to what most regard as a high quality of life. The community-built guide to the
places people value, whose development began decades earlier, is now a richly textured
multi-media resource that is firmly embedded in the decision-making process of local
officials, reminding present and future generations of the rich natural and cultural heritage of
the region.
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