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Abstract: The sustainable governance of water resources relies on processes of multi-stakeholder
collaborations and interactions that facilitate the sharing and integration of diverse sources and
types of knowledge. In this context, it is essential to fully recognize the importance of fostering
and enhancing critical connections within and between networks of relationships between different
government and non-government agencies, as well as the dynamics that are in support of the
development of new knowledge and practices. In Quebec, a network of watershed organizations
(WOs) has been put in place to serve as bridging organizations (BOs) for stakeholder groups in
their watershed territories. Using the WOs as a case study, this research aims to contribute to a
greater understanding of how stakeholder groups can be effectively connected to support knowledge
co-creation through networked relationships facilitated by BOs. In line with this overall research
aim, the following research objectives are proposed: (1) to assess the quality of the knowledge that
is developed and shared through the WOs and their stakeholder networks; (2) to determine the
characteristics of stakeholders participating in the WOs’ networks that either hinder or support
collaborations and knowledge co-creation; (3) to describe the collaborative processes and mechanisms
through which the WOs facilitate stakeholder interactions and knowledge co-creation; and (4)
to assess the quality of the relationships and interactions between stakeholders participating in
the WOs’ collaborative networks. A comprehensive literature review is provided of collaborative
network dimensions that are in support of knowledge co-creation that forms the foundation of a
research framework to assess knowledge co-creation processes that are facilitated through BOs and
their collaborative networks. Documented experiences have been gathered through face-to-face
semi-structured interviews, as well as a Quebec-wide survey distributed to all WOs and their staff.
A total of 41 interviews were conducted, of which nine interviews were with staff members of
six selected WOs. Stakeholder perspectives were captured through 33 interviews with diverse
stakeholders from three of the six selected WOs. Additionally, interviews were also conducted with
five decision makers at the Quebec provincial government level. The findings of this study point
to some key challenges and constraints for the effective facilitation of collaboration and knowledge
co-creation through the Quebec WOs and their stakeholder networks. Through diverse collaborative
mechanisms, most WOs have, to an extent, succeeded in creating opportunities for learning through a
renewed sense making of different practices (and related identities) through the development of their
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watershed master plans, as well as through the facilitation of new communicative connections and
translation efforts between diverse stakeholder groups. Key challenges to their effectiveness have
been relating to a limited capacity and resources, limited territory-wide impacts, as well as limited
perceived legitimacy that hindered the WOs as BOs in their ability to facilitate effective knowledge
co-creation. Areas for further research to overcome these challenges are in developing a greater
understanding of how BOs can optimize resources and capacities available in their collaborative
networks through, e.g., the development of boundary-crossing leaders and competences, as well as
the use of Information Communication Technology (ICT).

Keywords: collaborative water governance; stakeholder collaborations; watershed organizations;
bridging organizations; knowledge co-creation; network dimensions

1. Introduction

The governance of water resources relies on multiple knowledge sources and types that are often
dispersed among local, regional, and national agencies and groups. This makes it challenging for any
one group or agency to possess the full range of knowledge that is needed. Processes are required
through which knowledge is continuously updated to reflect current understandings and needs [1–3].
To avoid knowledge gaps, sustainable water governance calls for inter-agency collaboration, ongoing
learning and capacity building, as well as the emergence of partnerships between public, private and
civil society stakeholders at different organizational levels [4–6]. The power of stakeholder networks is
increasingly recognized in this context as a result of a move away from more top-down and hierarchical
mechanisms to more collaborative forms of governance [7,8]. Collaborative water governance is meant
to involve a diverse set of stakeholder groups at multiple levels and scales for the purpose of more
sustainable water resources management [1,8,9]. Wheatley and Frieze [10] emphasize the importance
of fostering and enhancing critical connections within and between these networks of relationships
and argue that these dynamics support the development of new knowledge and practices.

Another feature that is increasingly recognized as key to collaborative water governance are
bridging organizations (BOs) for their role as intermediaries between diverse stakeholder groups
and networks in support of collaboration and the creation of new knowledge [1,2,11–14]. BOs can
vary in form, degree of scope, stakeholder participation, and formalization. For this study, they are
defined as distinct organizations established with the main purpose of facilitating the development of
collaborative stakeholder networks that bring together multiple positions as well as knowledge
types and sources, while providing a platform for knowledge co-creation [1,2,9,15,16]. Ideally,
these collaborative networks become learning networks that allow for the continuous (co) creation
of new knowledge, identity development, change of practices, and institutional development,
involving boundary crossing and reframing [17]. Boundaries here are defined as socio-ecological and
socio-cultural differences between diverse knowledge or professional domains and stakeholder groups
leading to discontinuity in action or interaction [18]. Boundary crossing is defined here as a generative
process that involves the effective integration of diverse knowledge forms while creating new
knowledge through collaborative networks. Institutional arrangements created through BOs provide
an environment for newly emerging collaborative networks that can stimulate boundary crossing
and give rise to new social practices and interactions. However, there is a lack of understanding or
agreement still about the ways and mechanisms through which BOs effectively facilitate knowledge
co-creation [4,14,19,20].

The development of vertically and horizontally interlinked collaborative stakeholder networks
is often recognized as a prerequisite for the success of BOs [8,15,21]. For this study, stakeholders
are defined as those parties with the power to influence the outcome of resource management
decisions; those affected by the decisions; and those who hold knowledge relevant to the decisions [22].
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Collaborative networks are defined as dynamic configurations of stakeholder connections that can
be used to explain the potential for knowledge co-creation [23]. Knowledge co-creation in turn can
be described as the collaborative process that brings together a plurality of knowledge sources and
types to address a defined problem and build a systems-oriented understanding of that problem [2].
There are many different types of knowledge (e.g., scientific, experiential, place based knowledge
and knowledge generated at other scales than the scale of focus), and it is essential to find a way to
combine these to support more sustainable water governance [1]. Network building investments have
often created or funded BOs to support and maintain collaborative stakeholder networks and facilitate
knowledge co-creation in a pluralistic context [24–26].

Both the Government of Quebec and the Government of Canada have recognized a watershed
approach as a way to balance water demands from various sectors. In 2002, the Quebec Water Policy
was launched with the aim to change the way water was being managed while proposing a reform in
governance that would support the coordination of all government, local and regional actions through
the use of effective policy tools and monitoring systems. In 2009, the Quebec Water Act was adopted to
affirm the collective nature of water resources and provide for increased water resources protection [6].
A network of watershed organizations (WOs) has been put in place to serve as BOs for stakeholder
groups in their watershed territories. The Quebec government provides funding to the WOs for
administrative purposes as well as to create, monitor and facilitate the implementation of watershed
master plans. Although the funding increased in 2009, a 2013 report by the Sustainable Development
Commissioner emphasized that additional funding is still needed to support the realization of the
watershed master plans [27]. The WOs have been established over the past 15 years and all WOs
completed their first plans in 2014. These plans must be taken into consideration by government
bodies functioning at different levels and scales [28]. In their role as BOs, the WOs are to ensure a
balanced representation of both governmental as well as nongovernmental stakeholders [6,29,30].
The development and implementation of this watershed management approach relies on a voluntary
participation of diverse stakeholders through collaborative networks facilitated through the WOs that
encompass all of Southern Quebec [28].

Several authors [2–4,31,32] emphasize the importance of conducting more in-depth studies
to develop a deeper insight into how collaborative structures and patterns of relations between
stakeholders either enhance or hinder knowledge co-creation processes. Earlier research conducted
by Olsson et al. [13] focused on developing a greater understanding of conditions that enable BOs
to facilitate coordination among different stakeholders. Marín and Berkes [33] stress, however, that
further research on how BOs contribute to the structure and functioning of collaborative networks
is essential in support of sustainable water governance. Using the Quebec WOs as a case study, this
research aims to contribute to a greater understanding of how stakeholder groups can be effectively
connected to support knowledge co-creation through networked relationships facilitated by BOs.
In line with this, the following research objectives are proposed for this study:

• Research objective 1: Assess the quality of the knowledge that is developed and shared through
the WOs and their stakeholder networks.

• Research objective 2: Determine the characteristics of stakeholders participating in the WOs’
networks that either hinder or support collaborations and knowledge co-creation.

• Research objective 3: Describe the collaborative processes and mechanisms through which the
WOs facilitate stakeholder interactions and knowledge co-creation.

• Research objective 4: Assess the quality of the relationships and interactions between stakeholders
participating in the WOs’ collaborative networks.

The following section provides a literature review of collaborative network dimensions that
are in support of knowledge co-creation. A research framework and methodology are proposed to
conceptualize these network dimensions in more detail and assess knowledge co-creation processes
that are facilitated through BOs and their stakeholder networks. Data and experiences from key
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staff and stakeholders that are directly involved with the Quebec WOs have been gathered through
face-to-face semi-structured interviews, as well as a Quebec-wide survey that has been distributed to
all 40 Quebec WOs and their staff. The findings from the interviews and surveys serve as the beginning
of an empirical foundation on which to conduct systematic analysis and comparison of knowledge
co-creation processes across case studies and research sites in the future. This paper concludes with a
discussion of the findings, important challenges and practical considerations, as well as an agenda for
future research.

2. Network Dimensions for Knowledge Co-Creation

An earlier study of Quebec watershed territories was conducted through a network analysis of
municipal water quality management networks to capture how BOs indirectly connect municipalities.
Through this study, Rathwell and Peterson [16] found that municipalities do not collaborate directly
with each other and are often connected via BOs spanning the water quality management networks.
They also found that many agricultural municipalities are relatively isolated while at the same time
being the primary producers of water quality problems. A key conclusion from this study is that a
further strengthening of water management networks in Quebec requires a closer consideration of the
social-ecological contexts of these networks to help explain their structures and reveal challenges and
disconnects to the development of collaborative networks. The focus of this current study is unique
in that it specifically looks at the Quebec WOs as BOs that are in charge of developing connections
between a diverse representation of government and non-government stakeholder groups, as well
as on the dimensions and features of stakeholder networks created through these WOs that either
enhance or limit collaboration and knowledge co-creation between these network members.

When looking at knowledge co-creation through stakeholder networks as learning networks,
it is also essential to look at the emerging literature of boundary-crossing in the learning sciences.
As mentioned earlier, boundaries can be described as socio-cultural differences that lead to a
discontinuity in action or interaction [17,18]. Akkerman and Bakker [18] provide a comprehensive
literature review of this specific literature and offer an understanding of boundaries as dialogical
phenomena involving four potential learning mechanisms that can take place at boundaries:
(a) identification, which is about coming to know what the diverse practices are about in relation
to one another; (b) coordination, which is about creating cooperative and routinized exchanges
between practices; (c) reflection, which is about expanding one’s perspectives on the practices;
and (d) transformation, which is about collaboration and co-development of practice. The idea of
“discontinuities” in this literature is that these can trigger learning in the form of collaborative
re-framing—basically knowledge co-creation through the (re-)creation of identities and reshaping
of relationships and practices. Kaufman and Smith [17] define “reframing” as an intervention tool
through which one is seeking to change the way in which parties have initially framed issues.

In the context of sustainable land and water resources management, a number of scholars
have specifically been studying required collaborative network conditions for effective knowledge
co-creation processes over the past decade, e.g., [3,7,14,31,34–41]. A number of these previous studies
have identified features of collaborative networks that are associated with effective knowledge
co-creation in general [31,36,39,41–44]. Inkpen and Tsang [39], for example, divide these features into
three dimensions: structural and relational (external) as well as cognitive (internal) dimensions. Their
key argument is that the potential for knowledge co-creation is effectively facilitated through active
stakeholder participations in collaborative networks and the resulting repeated and enduring exchange
relationships. Other studies also confirm that knowledge co-creation is facilitated through intense social
interactions between network members [41,45–47]. In addition, various scholars [31,36] emphasize
the importance of a diverse stakeholder network to ensure more “socially robust” knowledge that
is scientifically reliable while widely accepted in the social context in which it is being applied.
Where some researchers specifically emphasize properties of stakeholder groups as an important
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dimension [41,48], other researchers add to this dimension the properties of relationships between such
groups [41,49], as well as the properties of knowledge [50] that enhance or limit knowledge co-creation.

The following subsections—that directly relate to the earlier mentioned research
objectives—synthesize and provide details on a range of network dimensions and features
identified from the above mentioned empirical studies that are in support of or may stand in the
way of effective knowledge co-creation. At the end of each subsection, specific research questions
are proposed.

2.1. Properties of Knowledge Outcomes (Research Objective 1)—Quality of Knowledge Developed and Shared

The properties of knowledge may have an effect on the rate at which certain knowledge is
acquired, how much of this knowledge is retained and where, as well as how easily it diffuses within
and between stakeholder groups in a collaborative network [40]. It is important to note that it is
generally more difficult to transfer tacit knowledge that requires rich communication and interaction,
than it is to exchange explicit knowledge [50,51]. In order for knowledge co-creation processes and
outcomes to be considered credible, collaborative networks must deliver timely, tangible and useful
outputs, including synthesis reports, briefings, while also providing access to useful data, models and
expertise [34]. It is also crucial to develop a greater understanding of the levels of congruence or “fit”
that exist between the different network dimensions, which determines the credibility, salience and
legitimacy of knowledge outcomes and the success of knowledge co-creation efforts. Legitimacy refers
to the extent to which knowledge co-creation efforts have respected the diverse values and beliefs of
stakeholders involved [40]. It is important to take note of stakeholder perspectives on the credibility
of knowledge outcomes, on the credibility of other stakeholders that are participating in the process,
on the salience of the knowledge produced as well as on the perceived legitimacy of the knowledge
co-creation process [52].

The following research questions are proposed, of which the first two question are explored in
more detail in the results section, while the third question forms the basis for the discussion section:

(a) Have the WOs and their collaborative networks delivered timely, tangible, and useful outputs?
(b) How do the network dimensions impact the credibility, salience and legitimacy of knowledge

outcomes and the success of knowledge co-creation efforts?
(c) What is the “fit” or level of congruence between the different network dimensions of the WOs’

collaborative networks?

2.2. Properties of Stakeholders (Research Objective 2)—Characteristics of Stakeholders Participating
in Networks

It is essential for successful knowledge co-creation that stakeholders are prepared to participate
in such processes [35,36]. When it comes to enhancing knowledge co-creation processes, a diverse
stakeholder network leads to more socially robust knowledge [53]. Lamers et al. [54] emphasize that
in the process of identifying stakeholders, it is important to recognize that such stakeholders will only
be prepared to participate if they expect the participation will result in “win-win” situations. These
authors also point out that stakeholders will not always be willing to participate in every phase of the
process, particularly if they consider themselves to be a “problem owner”.

Bodin and Crona [7] look at how governance processes and outcomes differ significantly
depending on structural differences of stakeholder networks, and find that the development of
sub groups in such networks are inevitable (due to, e.g., geographical boundaries, specialization,
and inherent limitations of stakeholders) and may pose challenges to joint knowledge development.
Stakeholders and organizations that connect these sub groups must have the willingness, capacity
and motivation to coordinate these sub-group activities within the larger network activities [7].
To successfully facilitate knowledge co-creation processes, it is also important to look at what
stakeholders can do to optimize resources for knowledge development [14,36]. Literature on the
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sociology of knowledge stresses the importance of “softer” resources in this context, and identifies
three types of resources e.g., [38,55–58]: (a) boundary objects as a means to align different stakeholder
perspectives and interests (e.g., site visits, reports, GIS maps, texts or computer tools); (b) facilities
and forms of organizational embedding that stimulate the sharing of diverse forms of knowledge
(e.g., administrative support, places to meet, computer networks, and organizational forms allowing
creativity and innovation); and (c) specific competencies required for effective collaboration across
different communities (e.g., in terms of negotiation, translation and mediation).

For the effective interfacing of knowledge across community borders, it is crucial not to only
take into account expert or scientific knowledge (i.e., explicit knowledge), but also experiential
or tacit knowledge dimensions that require more intimate and informal human interaction [38].
Some researchers emphasize the absorptive capacity of stakeholders as an important property for
knowledge co-creation [40]. The “absorptive capacity” refers here to the stakeholder’s capacity to
understand diverse knowledge [40,59]. This ability to exploit external knowledge is an essential
component of innovative capabilities, and is largely a function of the level of prior related knowledge
that confers an ability to recognize the value of new information, assimilate it, and apply it to practical
ends [48]. In other words, the premise of the notion of “absorptive capacity” is that the stakeholders
need prior related knowledge to assimilate and use new knowledge.

The following research questions are proposed to address this second research objective:

(d) Do stakeholders have the willingness and motivation to participate in the WOs’ collaborative
networks and knowledge co-creation efforts?

(e) What resources are available with the WOs and their stakeholder networks to facilitate
collaboration and knowledge co-creation?

2.3. Properties of Collaborative Process (Research Objective 3)—How Interactions Are Organized

There must be a deliberative quality to collaborative processes that enable a neutral space for
open and iterative dialogue, allowing stakeholders to learn and express their interests [14,34,36,60].
In addition to following such principles of dialogue, there must also be clear “rules of the game” that
guide interactions between stakeholders in a collaborative network [39,40]. Hegger et al. [36] point
out that stakeholders must choose carefully which roles they wish to pursue, what responsibilities
they are willing and able to take on, and to openly share their positions with other stakeholders.
An understanding is required of incentives or reward structures that are in place to promote knowledge
co-creation between stakeholders [7]. Ansell and Gash [41] discuss that incentives to participate are
low when stakeholders are effectively able to achieve their goals unilaterally or through alternative
means (e.g., if litigation or direct advocacy or staying silent would be more productive or a better use
of resources).

Bodin and Crona [7] highlight how both qualitative studies [15,61] and quantitative studies [62,63]
have demonstrated that by including crucial stakeholders, and by facilitating the development of strong
connections between them, the chances for collaboration, joint action as well as collective development
of knowledge significantly increase. Although the number of stakeholders that are included in
collaborative networks needs to be somewhat limited in order to keep knowledge co-creation processes
manageable [54], it is essential to develop a practical and strategic coalition of stakeholders that
have a clear interest in and knowledge about the system under consideration [3,34,36]. Stakeholders
that are not included from the beginning may eventually become sources of opposition, either out
of self-interest or out of a resistance to not having been included earlier [52]. A close proximity
between stakeholders (physically or psychologically) is also crucial in providing opportunities to
build trusting relationships and enhance the sharing of knowledge [60], either through provision of
physical space (e.g., meeting rooms), virtual space (e.g., computer networks and ICT tools), or mental
space (e.g., common goals) [57,64]. Non-competitive and innovative discourse in addition to more
formalized settings are essential, while formal environments are often limited in fostering interactions
and learning, keeping stakeholders stuck in defending entrenched positions [3,60].
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Ongoing reflection on effectiveness of knowledge creation process and its outcomes is another
key condition and may be achieved through the facilitation of lessons learnt meetings and reflective
workshops [34]. It is also important to develop a deeper understanding of how certain impacts and
outcomes are affected by existing political, cultural and institutional factors [14,65]. Transformational
leadership that elevates stakeholder interests, stimulates a culture with a shared vision, and encourages
collaboration and learning are conditions in support of ongoing reflection [66]. This in turn requires
emergent leaders and effective knowledge liaisons and brokers (i.e., agents of change) that are able
to build critical connections for knowledge exchange and development between stakeholders in a
region [15,67]. In this context, it is important to understand power asymmetries that may exist between
stakeholder groups or individuals occupying different network positions [14]. Ansell and Gash [41]
emphasize that power asymmetries not only need to be understood but adequately addressed through
the collaborative process.

Finally, knowledge co-creation may be enhanced through the use of boundary objects as a means
to align different stakeholder perspectives and interests [8,14,36]. Literature on learning sciences
emphasizes that boundary crossing, and boundary people, organizations or objects carry learning
potential. Boundary people or objects referring to individuals or artifacts—such as local leaders, the
WOs as bridging organizations, and the WOs’ watershed master plans—playing an essential bridging
function in facilitating these crossings [18].

The following research questions are proposed to address this third research objective:

(f) Have crucial stakeholders been included effectively in the WOs collaborative and knowledge
co-creation processes and efforts?

(g) Have the WOs been able to provide a space, processes and mechanisms for their networks to
effectively interact and create new knowledge?

2.4. Properties of Relationships (Research Objective 4)—Quality of Relationships between Network Members

For effective knowledge co-creation, it is essential to facilitate collaborative processes that are
characterized by informal and open discourse as well as repeated interactions that build trust between
stakeholder groups within a collaborative network [6,60,68,69]. High levels of trust between members
is a crucial condition for successful knowledge co-creation that provides more insight into the
properties of relationships between different stakeholders within a collaborative network [39,60].
Strong network ties through repeated interactions that involve more personal and informal interactions
allow stakeholders to get to know and trust one another [7,31,39]. Collaborative processes that are
facilitated through BOs are still often embedded in a web of power dynamics and often constrained by
limited capacity and resources [70,71]. Ansell and Gash [41] stress that trust building is a key aspect
of collaborative processes that is often time consuming and requires a long-term commitment and
boundary crossing leadership in order to effectively achieve collaborative and knowledge co-creation
outcomes. These authors also emphasize how knowledge co-creation efforts are more likely to succeed
through “small wins” and intermediate outcomes that are essential to building momentum as well as
trust between network members.

When stakeholders are connected in a collaborative network, a major challenge is that of
finding shared problem definitions and developing a shared vision and purpose [34,37,39,52,72].
The enhancing of knowledge co-creation processes requires that stakeholders deliberate on the nature
of policy problems and the types of outcomes to be expected [36]. Mutual goals represent the degree
to which network members share a common understanding and approach to the achievement of
network tasks and outcomes. In this context, bridging organizations may have a strong influence on
the development of a shared culture that becomes part of the collaborative networks over time [39].
A shared culture refers to the degree to which institutionalized rules and norms of behavior govern
relationships, spelled out in formal contracts, or understandings that evolve within the network [39,73].
Incentives to participate in knowledge co-creation processes increase when stakeholders consider the
achievement of their goals to be dependent on the on the input and collaboration of other stakeholders
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in the network whose interests are often opposing. Stakeholders must therefore develop a shared
understanding of what they can achieve together or of the relevant knowledge that is required to
address a collective problem [41].

The following research questions are proposed to address this fourth research objective:

(h) Are the WOs’ collaborative networks characterized by strong network ties and mutual trust
between stakeholders?

(i) Have the WOs been able to facilitate the development of a shared culture, purpose and goals
within their networks?

3. Research Methodology

The central focus of this study is first on the extent to which knowledge co-creation occurred within
the WOs’ collaborative networks. Subsequently, it examines how, and under what circumstances,
the WOs engaged in knowledge co-creation with their stakeholders. By starting with the dependent
variable (properties of knowledge) and then positing a series of rival and/or intersecting explanations,
a stronger basis for making broader, more generalizable claims about the theoretical relationships
observed in this study is provided. The following research framework is proposed that synthesizes
the key findings from the review in Section 2 on network dimensions for knowledge co-creation (see
Figure 1). Additionally, this framework also includes a component that depicts pre-existing conditions
(i.e., asymmetries between stakeholder groups of power, resources or knowledge; incentives for and
constraints on participation; and prehistory of cooperation or conflict), as well as external context
factors (i.e., existing regulatory frameworks; availability of funding and support instruments; level
of political support and buy-in; and environmental events including floods and spills) that either
provide new opportunities or hinder the success of the WOs and their collaborative stakeholder
networks [6,41].
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A case study approach is followed to assess the dynamics, processes and structures of knowledge
co-creation as this is facilitated through the WOs and their stakeholder networks. The case study
types that are being followed for this study are mostly of a descriptive as well as exploratory nature;
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presenting a description of a phenomenon within its context and presenting data that explain how
events occurred [74]. A case study approach can be designed to consider a single case, or multiple
cases. Multiple cases are used when studying a phenomenon in different situations, or from different
perspectives [75]. The case study that is being used for this study has been chosen because it
provides the opportunity to investigate or assess the same phenomenon (i.e., knowledge co-creation
processes) through multiple perspectives (i.e., that of the different WOs and their stakeholder groups).
The assessment takes into account perspectives of WOs through semi-structured interviews with
9 staff members of 6 selected WOs. These WOs were selected to include diverse water issues,
geographic sizes, and durations of existence (see Table 1), within practical limitations and based on
their willingness to collaborate in this research: Agence Bassin Verssant des Sept (ABV des 7); Société de
Conservation et d’aménagement du Bassin de la Riviere Chateauguay (SCABRIC); Conseil des bassins
versants des Mille-Îles (COBAMIL); Conseil Du Bassin Versant De La Region De Vaudreuil-Soulanges
(COBAVER-VS); Conseil de gouvernance de l’eau des bassins versants de la rivière Saint-François
(COGESAF); and Organisme des bassins versants de la Capitale (OBV de la Capitale) (see Figure 2).

Table 1. WOs and their characteristics [28].

Watershed Organizations ABV Des 7 SCABRIC COBAMIL COBAVER-VS COGESAF OBV de la Capitale

Territory Des Sept Châteauguay Mille-Les Vaudreuil-
Soulanges Saint-François Capitale

Area (km2) 40,254 2543 1053 8132 10,228 711
Population 320,000 297,000 435,401 100,666 348,800 517,921

Population density (km2) 8 117 414 124 34 728
Municipalities 50 39 25 19 95 11

Regional County
Municipality (RCM) 9 5 4 1 12 1

Year of creation 2004 2002 2010 2009 2003 2002
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Figure 2. Quebec watershed management territories [28].

Stakeholder perspectives were captured through interviews with 33 stakeholders from three of the
six selected WOs (ABV des 7, COBAMIL and SCABRIC). These stakeholders were identified with the
support of the three selected WOs staff and recruited by the researchers based on their current or past
participation as stakeholders in the WOs stakeholder networks. Due to practical limitations, it was not
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possible to conduct interviews with stakeholders in all six selected WOs, or with WOs that are located
far from the Montreal area. Additionally, interviews were also conducted with five decision makers at
the Quebec provincial government level. A total of 41 interviews were conducted from November
2014 until April 2015 (see Table 2). These semi-structured interviews investigate themes of network
dimensions and conditions for effective knowledge co-creation as identified in the literature review
and proposed research framework. Interviews were conducted in person, recorded and transcribed
with consent of the interviewees, and responses coded and analyzed using an inductive and thematic
analysis approach. Thomas [76] defines an inductive (thematic) approach as a systematic procedure
for analyzing qualitative data where the analysis is guided by specific research questions. In the case
of this study, the research questions have determined the design of the data collection methods as well
as the analysis of data collected. The concepts in the research framework proposed earlier in this paper
have been used as themes and codes to guide the analysis.

Table 2. Overview of interview participants of each stakeholder group or respondent type.

Group ABV Des 7 SCABRIC COBAMIL Other WOs Quebec Total

Organization Staff 1 2 3 3 0 9
Economic 1 0 3 0 0 4

Social 3 2 1 0 0 6
Local Government 5 6 2 0 0 13

Regional Government 1 1 2 0 0 4
Provincial Government 0 0 0 0 5 5

Total 11 11 11 3 5 41

A Quebec wide online survey was also sent out to managing staff of all 40 WOs with the help
of the Regroupement des Organismes de Bassins Versants du Québec (ROBVQ), an overarching
organization in charge of facilitating communications across the WOs and between the WOs and
the provincial government of Quebec, to see if findings from the interviews held true across Quebec.
Survey questions related to which stakeholders are involved in their stakeholder networks, how strong
or weak their involvement is, how network interactions are organized through the WOs, and what
mechanisms and tools are used to facilitate such interactions. From the 40 WOs, 19 managing WO
staff members completed this survey. Survey questions included Likert-style questions as well as short
written response questions to address concerns for precision as well as depth of answers respectively.
The written responses were coded for key themes following a similar inductive (thematic) approach as
that used for the analysis of the interview data.

4. Results

This section provides an analysis of the results and findings from the Quebec-wide survey and
case study interviews while providing details concerning the research objectives and subsequent
questions proposed in Section 2 of this paper.

4.1. Properties of Knowledge (Research Objective 1)—Quality of Knowledge Developed and Shared

All interviewees recognized that the effective development of watershed master plans require
the integration of a wide variety of knowledge sources and types that allow to address a wide range
of complex water issues. In the case of the Quebec WOs and their watershed master plans, the
approach to their development is quite static in that they are five-year plans that offer a lot of data and
information in one place. Often this information was perceived as far too lengthy to be enticing for
specific stakeholder groups to read and use. This was shared during the interviews with stakeholder
groups who claimed to not having sufficient time to go through the entire document, or not finding
the plans appealing enough to use directly for their own work. One interviewee highlighted an overall
agreement amongst stakeholders that “the length of the plans makes it unappealing and time consuming
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to go through”. All interviewees emphasized the importance of changing the current format of the
watershed master plans as more self-contained documents to more personalized tools that address
and are relevant to specific needs for data and information with different stakeholder groups in their
watershed territories.

Subsequently, half of the WOs’ staff interviewed expressed overwhelm at the task of developing
the watershed master plans. Study results indicate that the WOs were often limited in the development
of their watershed master plans due to a lack of available scientific data. A number of regional and
provincial stakeholders expressed concerns that decisions made by the WOs regarding their plans
and prioritization were not sufficiently informed by scientific data or a complete understanding of the
issues. To overcome this challenge, all WOs studied for this research indicated initiating and delivering
services for water quality monitoring as a means to gather additional data required to inform their
plans. As one WO staff member explained, “WOs often apply for additional funding to be able to produce
more reliable data, such as on water quality, to help inform better decisions”. The studied WOs agreed
that these additional services not only addressed issues of funding and data availability, but also,
more importantly, showed their utility as organizations while improving their (perceived) legitimacy
and credibility with stakeholder groups in their watershed territories. All interviewed stakeholders
emphasized that for the WOs to increase credibility and recognition with stakeholder groups, it is
essential to achieve more on-the-ground results and have a larger impact in their watershed territories
beyond the development of the master plans.

Study results also show that an opportunity in support of more effective knowledge co-creation
that has not been taken up by a large majority of the WOs Quebec wide is relating to data access
and sharing within and across stakeholder networks. This pertains to data ranging from biophysical
data on surface and groundwater resources to social and economic data that should set key criteria
for selecting the best development options. One interviewee explained that: “There is often difficult
access to or limited availability of reliable, comparable and relevant data across the province, which remains a key
constraint to the development of the plans”. All WO staff that were interviewed for this study agreed with
this statement while emphasizing it is often time consuming and difficult to get access to or develop
required types of data and information for the development of their plans. All studied WOs offer
where possible their knowledge and information via an organizational website (e.g., watershed plans,
reports). One of the challenges highlighted by the WOs that were interviewed is, however, in keeping
these websites up-to-date. One WO addressed this issue by programming their watershed plan in html
allowing for immediate online updates while progressing with their plan. Although survey results do
indicate that stakeholders have to an extent been involved in joint fact-finding activities to support the
development of the watershed plans, the WOs have so far not been able to achieve more advanced
management of knowledge and information (involving, e.g., open and shared information sources).

4.2. Properties of Stakeholders (Research Objective 2)—Characteristics of Stakeholders Participating
in Networks

When it comes to enhancing knowledge co-creation processes, it is important that stakeholders
are prepared to participate in such processes. In the context of Quebec water governance, all WOs
highlighted that they are mandated to facilitate the voluntary participation of the public and local
experts in the development and implementation of their watershed master plans. All provincial
level interviewees agreed that as voluntary participatory organizations, the WOs form the Quebec
government’s key mechanism to improving water governance. In that light, the WOs are required to
ensure a balanced representation of stakeholders from sectors, such as the government, First Nations,
municipal, economic, environmental, agriculture and community sectors. The interview results
indicate that all interviewees agreed on the important role the WOs play in in connecting government
and non-government stakeholders across different levels and scales. The large majority of these
interviewees, however, also expressed a genuine concern regarding the voluntary participation of
relevant stakeholders, especially concerning the voluntary involvement in the implementation of the
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watershed master plans. An interviewee from the municipal sector emphasized, for example, that “there
is no obligation for stakeholders to be involved in their [the WOs] process”, and another interviewee explained
that “stakeholders will have an interest in proposed changes if it is beneficial to their work, this becomes much
harder if this benefit is not clear to them”.

All interviewees agreed that the willingness of stakeholders to participate often depends on their
awareness or interest in a specific water issue, as well as their perceived legitimacy of the WOs and
what they do. Although governance arrangements in Quebec appear most strongly connected to the
municipal sector (i.e., due to their capacity and mandate to make decisions), all interviewees from
this sector expressed that they often do not look at water issues from a watershed scale, which they
consider lying outside the normal “scope” and boundaries of their work. Most WOs also expressed
facing challenges in engaging economic sectors (e.g., commercial business, forestry) because of limited
incentives for their participation. This has been much less the case with the agricultural sector
particularly in more agricultural watershed territories. In agricultural regions, many of the WOs were
able to slowly establish cooperation with the agricultural producer unions (UPA) through farmers
that were open and supportive of what the WOs are trying to achieve. Three of the six WOs that were
interviewed were able to leverage existing networks and develop collaboration with the Agricultural
Producers Unions (UPA) through farmers that were open and supportive of what the WOs are trying
to achieve. One WO staff explained how “they [farmers] are quite well networked, so going through those
networks works to reach other farmers”. Only seven out of the 19 surveyed WOs specified their interactions
with the UPA and farmers.

The inclusion of citizen groups has also proven challenging, especially in the case of larger scale
watershed territories. All the WOs that were interviewed have not directly included First Nations in
their collaborative networks, the reason for this is likely that First Nations now primarily interact with
the Federal government, as well as the fact that First Nations communities are often overwhelmed
by requests to participate in different activities, councils and research projects. Their councils are
often small and do not have the capacity to consult on all requests. Survey results confirm the very
limited involvement of First Nations. When survey respondents were asked to list key stakeholders
in their watershed territories, only one WO out of the 19 WOs made specific mention of First
Nations as a key stakeholder. The respondents were asked to provide a list of local, regional and
provincial level stakeholders they interact with, and although the WOs identified ministries, Regional
County Municipalities (RCMs), and municipalities as stakeholders they interact with, there was a
lesser mention of interactions with economic, environmental, agriculture and community sectors.
For example, only seven out of the 19 surveyed WOs specified their interactions with the UPA
and farmers. When asked to indicate to what degree local stakeholders support the WOs through
participation, 33% of respondents answered “sometimes”, 53% of respondents “often”, and 13% of the
respondents “always”. These answers differed slightly for the same question regarding the participation
of regional and provincial level actors: 7% answered “rarely”, 33% “sometimes”, and 60% “often”.
While the WOs function on a voluntary basis, they invite participants for their interests and capacities,
depending on their willingness to participate. These results indicate that those involved with the WOs
are prepared to participate, although this group may not include a representation of all key actors
and stakeholders.

The Quebec government provides funding to the WOs for administrative purposes as well as to
create, monitor and facilitate implementation of their watershed master plans. Although the funding
towards the WOs increased in 2009, all WOs interviewed expressed a strong need for additional
funds to support the actual implementation and realization of the plans. All interviewees agreed
that there is a lack of capacity at all levels of government. As a result, the WOs receive insufficient
technical support, vision and precise orientations from the regional and government level stakeholders.
This limited support from the regional and provincial levels forms not only a limitation to the success
of the WOs, as both WO staff and stakeholders interviewed agreed, but “it forms a major challenge to
the establishment of vertical integrated cooperation structures while regional level stakeholders communicate
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issues on watershed levels up to the provincial level”, as one interviewee explained. Survey respondents
were asked to what degree key stakeholder groups possess finances to implement actions proposed,
and 39% of the respondents answered “very little”, 50% of the WOs answered “somewhat”, and 11%
said “mostly”. The same question was asked regarding the availability of finances within the WOs,
and 17% responded “not at all”, 22% of the WOs stated “very little”, 56% responded “somewhat”,
and 5% answered “mostly”. The interview results strongly confirm these survey results, highlighting
limiting capacities and resources of the WOs as well as key stakeholders for the implementation of the
watershed plans, which may form a threat to the durability of knowledge co-creation processes that
are facilitated through the WOs.

Although it is difficult to determine the absorptive capacity of actors and stakeholders based on
interview and survey data, all interviewees highlighted that the WO staff often have more experience
and expertise relating to technical and biophysical aspects of water resources management than to the
collaborative side, which may cause real issues for the effective facilitation of knowledge co-creation
processes. This is, however, not only the case for the WOs but also for most of the key stakeholders,
who often are, as several interviewees explained “not used to a systems thinking approach”. In this context,
it is possible that much more emphasis is given to knowledge as a more static asset (in this case in the
form of five-yearly watershed master plans) than to the perspective of knowledge co-creation as an
ongoing and dynamic learning process.

4.3. Properties of Collaborative Process (Research Objective 3)—How Interactions Are Organized

The voluntary basis on which stakeholders participate in the WOs means that some stakeholder
groups choose not to be involved, and, as discussed earlier, results show that the WOs have achieved
mixed success in engaging diverse stakeholders. The involvement of crucial stakeholders is essential
to socially robust knowledge creation. Interview responses indicated that some of the WOs have been
more successful in bringing together different stakeholders than others by using diverse approaches
for facilitating interactions. These mechanisms focused mostly on the participatory development of
shared visions, goals, strategies and decisions on priorities and actions in the watershed master plans.
Ideally, such interactions should be ongoing while extending from the highest political to local levels,
as well as cutting across horizontally to bring together different sectors and disciplines, although
all interviewees agreed this is not yet the case for Quebec water governance. All interviewees also
expressed that the collaborative process facilitated by the WOs represents a small fraction of their
watershed territory populations, and it is often a major challenge for the WOs to reach wider groups of
stakeholders due to time and financial constraints.

The mechanism for interaction between the WOs and stakeholder groups include consultation
tables and technical or scientific committees through which stakeholders interact with each other.
Individuals participating are selected in terms of representativeness of key stakeholder groups and their
willingness to participate. All the WO staff interviewees recognized the importance of identifying local
leaders, as such individuals may take on an essential role in advocating on behalf of the WOs and their
work to their respective organizations in order to find support in the development and implementation
of the watershed master plans. As one interviewee explained, “these people are key players that become
crucial for the success of the WOs and the implementation of the watershed master plans”. In this light, the WO
staff was asked through the survey whether or not they have identified local leadership. Only two of
the 19 WOs that participated in the survey responded with “no”, and the remaining WOs all indicated
that these local leaders were invited to participate on their round tables and technical committees while
forming important resource persons and knowledge brokers. The degree to which the WOs engaged
stakeholders in formal processes varied greatly. One younger WO (formed in 2009), for example,
was exceptional in that its technical committee was not meeting in person due to time constraints and
it had created no other committees or regular venues to engage stakeholders.

Interviewees from all other WOs described conducting regular meetings and other interactive
fora. Another equally young WO facing similar time constraints had been successful in conducting
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regular committee meetings, as well as several rounds of public consultations to gather input on their
plan. Staff from five of the six WOs reported tailoring meetings and activities of WOs to local issues,
context, and the needs of relevant groups and individuals. The young WO that had been successful in
engaging stakeholders, for example, shared their plans to further expand their engagement to include
six local committees to involve stakeholders through issue- and sector-specific groups. Likewise,
one of the older WOs divided their territory into 24 sub-watersheds creating an informal committee
of local stakeholders in each. Strategies included having meeting locations throughout a territory,
creating multiple local committees, or both. These strategies reduced travel time and costs, while
increasing relevance for participants, making the process accessible to a greater diversity and number
of individuals. One WO coordinator noted the success of these smaller meetings: “People were talking
more and really arguing sometimes. It was smaller, so they were more interested. When you are 30 around
the table you can avoid participating, but when it’s smaller, they have to talk and give their opinions and be
involved”. This type of strategy improved inclusion and participation of specific interest groups and
actors, while addressing challenges related to diverse contexts and issues.

Interviewees from all six WOs expressed to have developed and implemented projects in
partnership with existing stakeholder groups. Since they possessed limited funding and other
resources, WOs attempted to demonstrate what could be done and how by partnering on these
small projects with stakeholders to share resources and expertise. For example, one WO coordinated
an ongoing revitalization project in a community creek with numerous government and NGO
partners, while several other WOs partnered with agricultural unions on projects funded by the
Ministry of Agriculture to educate and engage farmers in mitigating agricultural impacts on water.
These partnerships enabled watershed organization staff to reach larger numbers of stakeholders.
With these projects and partnerships, the WOs hoped to demonstrate effective actions to encourage
other organizations to do the same. This approach is considered especially important for younger
WOs, as one interviewee described “If they [stakeholders] see that they can do simple actions, they will
be more willing, and at the end of the next 5 years we have to be able to show the result if we want people to
continue to work with us”. In other words, these more experiential means were followed by the WOs to
demonstrate substantive results and potential actions, as well as to change stakeholder perceptions of
and relationships to water.

All interviewees reported using some strategy to inform and educate stakeholders and the public.
Several WOs described conducting public awareness campaigns to educate specific groups or the
general public on issues such as ways to prevent spread of invasive species or to reduce domestic
pollution of waterways. Additionally, almost all WOs developed educational resources, such as online
mapping tools to better communicate water issues and inform the public. While staff of younger
organizations cited other priorities such as establishing their organizations and producing their first
watershed plans, interviewees in older organizations recognized the importance of these larger means
of reaching and engaging diverse citizens to ensure they established and maintained broad public
support. For instance, the oldest WO had organized community engagement events with more than
100 participants, while another WO had engaged diverse stakeholders through academic partnerships,
including a regular international conference. Meanwhile, staff of one younger organization had begun
small-scale engagement at local markets and other community venues, although staff of the younger
organizations reported no other such initiatives.

All studied WOs acknowledged the importance of ongoing reflection and monitoring of the
collaborative process, as well as the objectives, actions and outcomes that are a result of such processes
facilitated through the WOs. As one WO staff stated “by identifying and transferring lessons learnt
within and between jurisdictions, the WOs may play a key role in the development of new knowledge and
understanding about issues in their territories”. When asked whether there has been monitoring and
evaluation of actions undertaken through the WOs, 25% of survey respondents answered this is done
“a fair amount”, 40% answered only “sometimes”, 25% stated this happens “a little”, and 25% answered
“none”. Interview results confirm these findings and highlight that there is often very little time for
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collaborative monitoring of processes and outcomes. Survey respondents were also asked how often
they facilitate dialogue to discuss lessons learnt with relevant stakeholders, only 11% answered “often”,
44% responded “sometimes”, 39% responded “rarely”, and 6% answered “never”. All interviewees
agreed that limited resources and capacities are the main hindering factors for this very limited ongoing
reflection. A unified framework for monitoring the implementation of the watershed plans as well as
engagement processes was not in place until mid 2015.

4.4. Properties of Relationships (Research Objective 4)—Quality of Relationships between Network Members

In addition to in-person meetings as described above, all survey and interview respondents
expressed that stakeholder interactions take place through phone calls, emails, and social media. When
the WOs were asked through the survey how frequent their collaboration with key stakeholders is
through the above-mentioned means, the responses varied from 2 to 10 times per year, with 85%
collaborating less than six times per year. The interview and survey results emphasize how the
collaborative processes facilitated through the WOs are often embedded in a web of power dynamics
while also being constrained by limited capacity and resources, both within the WOs as well as their
stakeholder groups. While municipalities and RCMs hold a majority of responsibilities for managing
water, all WOs expressed the importance of closely involving these stakeholders in the development
of the watershed plans, for both input as well as recognition and support. In almost all watersheds,
interviewed WOs described the challenge of finding sufficient support and recognition from these
local and regional municipal stakeholders often as a result of interpersonal issues or misconceptions of
the WOs and their plans, as well as limited time and resources.

Effectively, the mandate of the WOs is to create and motivate new stakeholder networks,
or mobilize existing networks in new ways. The majority of interviewees highlighted that physical
distance and geographical spread of diverse stakeholder groups form a major challenge for the WOs
to connect key stakeholder groups in their watershed territories. Especially the WOs with larger
watershed territories described the major challenge to operate at a larger scale and reach a wider
group of stakeholders in a way that enhances knowledge co-creation processes and efforts. As one
interviewee explained, “distances and geographical spread form a challenge for connecting with all key
stakeholders in the watershed territories”. Although all research participants agreed that the WOs play a
crucial role in bringing together stakeholders through collaborative networks not existing prior to their
development, at the same time, the frequency of interactions facilitated through the WOs between
diverse stakeholder groups is still often low. A central concern pointed out by all the WO staff is that
the processes facilitated through the WOs are justified in the eyes of stakeholders and supported in
practice. One WO staff explained that “one of the most important measures of our organization’s success is
whether stakeholders within the watershed perceive that we are doing good things.”

Interviewees expressed that processes facilitated through the WOs have enabled positive
interactions between stakeholders not collaborating prior, and there was an overall agreement that
WO leadership is important to build strong stakeholder networks. As one interviewee explained,
“personalities of people running the WOs have a strong impact on how they work together with and relate to
stakeholders”. Results indicated that WO leadership has a large impact on the development of a shared
culture, vision and goals by stakeholder networks over time. A shared culture refers to the degree to
which norms of behavior govern relationships and interactions, often spelled out in formal contracts,
or through shared understandings that evolve within collaborative networks. While the WOs work on
a voluntary basis, they generally form no contracts with stakeholders regarding the implementation of
aspects of the watershed master plans. Since each of the key stakeholders working with the WOs have
distinctly different cultures, collaborative networks are formed through the WOS on the basis of some
sort of cultural compromise between participants concerned.

Most interviewees agreed that limits to inclusion and interaction frequency emphasize the
importance of complementing voluntary initiatives with measures such as regulation and incentives
to provide an institutional environment that enables the WOs to facilitate the development and
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implementation of their plans. All the interviewed WO staff recognized the importance of identifying
local leaders, which may take on an essential role in advocating on behalf of the WOs to their respective
organizations and networks. One WO staff emphasized that “these people are key players that become
crucial for the success of the WOs and the strengthening of their stakeholder networks”. Survey results indicate
that 17 of the surveyed WOs take steps to identify such local leaders and invite them to participate
in their round tables or technical committees. In this way, one of the younger WOs leadership in
particular made substantial progress in gaining recognition and support of stakeholders over a short
period of time. This WO also attributed reasons for its success to the hiring of staff with skills in
community engagement and participatory processes, as well as the ability to maintain a clear and
readily shared vision that enabled ideas to be shared and transmitted more effectively.

All WOs considered educating the public through partnerships with schools and other formal
institutions as part of their primary mandate, although they possess limited capacities and no formal
mandate to do this. The WOs prioritized water education as a way of reaching a much wider audience.
For example, the interviewed WO with the largest watershed territory had provided education
training on water issues to the regional school board, and its staffers were also delivering water
education workshops in several schools in the territory. Another WO was coordinating the regional
Adopt-A-River program, engaging students in experiential water education. A third WO was more
involved in higher education, while a fourth collaborated closely with a non-profit water education
center. The importance WO staff placed on education related to water issues is likely shared across
Quebec. This claim is supported by the fact that the ROBVQ claimed that at least one staff member
in more than 25% of WOs have received formal training to provide water education. As one WO
coordinator affirmed, “our job is to wake up people and make them realize they have to change their behavior,
their thinking.” Another WO staff articulated that “if you want to work with people, you have to first
inform them because if they don’t know what you want to do they won’t want to work with you. And after
that, you have to involve them more and more in decisions. Gradually, so at the end they will agree to take
action”. Although offering a way to overcome limitations of capacity, it should be noted that education
conveys a one-way communication strategy, which is indicative of another issue, that of the depth of
engagement. This may in turn influence the likelihood of effective knowledge co-creation.

Finally, building trust between stakeholders was also considered crucial for the effective
facilitation of knowledge co-creation processes and efforts. When survey respondents were asked about
existing trust between stakeholders, results indicated that 11% answered “very little”, 44% answered
“some” and the remaining 45% responded “a lot”. WOs were also asked to what degree conflicting
views are common, and only 5% responded “none”, 21% answered “few”, 42% choose “some”,
and 32% responded “common”. These conflicting views occurred mostly between the municipal sector
(e.g., municipalities), economic sector (e.g., farmers), environmental groups and citizens. The survey
data do not, however, indicate whether these conflicts were productive or unproductive, or how
these situations were dealt with over time. These findings do, however, indicate that despite existing
conflicting views or conflicts between some stakeholder groups, the WOs are often able to facilitate
collaborative processes that facilitate the development of trust between participants.

5. Discussion and Conclusions

In this section, each of the research framework components will be discussed, while also exploring
the relationships and dynamics among the content, the agents, and the outcomes of this model.
An important component of the model consists of the “starting conditions or external influences”
to knowledge co-creation processes and efforts. Ansell and Gash [41] explain how these starting
conditions or external influences that are present at the beginning and throughout knowledge
co-creation processes may either hinder or support these efforts. These conditions can relate to very
diverse factors such as an imbalance in resources, knowledge or power between different stakeholder
groups in a network, existing or newly proposed changes in regulatory frameworks, funding and
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support instruments, political support and buy-in, as well as large environmental events (e.g., floods,
and spilling).

In Quebec, there has been a strong move towards more decentralized water governance, with
responsibilities increasingly devolving to lower levels of governance [77]. Although a reform of
local governance processes has been taking place in Quebec over the past decade, there has been
a lack of reform of the provincial-level government, which continues to take a more fragmented
approach towards water resources management [27]. The Quebec WOs form an example of this
reform of local governance processes, and represent diverse histories, leadership styles, local contexts,
issues and stakeholders that make each of them quite different and unique. Many of the older
WOs originated from pre-existing environmental organizations, whereas others were institutional
experiments previously set up or supported by the Quebec government. In 2002, the Quebec Water
Policy as a result of a public outcry of water issues, formed a key driver to the official formation of
the WOs [6]. Subsequently, a blue-green algae crisis in 2007 led to a myriad of public meetings and
governmental actions, and eventually to the 2009 Quebec Water Act that was proposed and adopted to
affirm the collective nature of water resources and provide for increased water resources protection [30].
At this time, a revision took place of the watershed territories, increasing the number of WOs from 33
to 40 while also increasing the annual funding available for these organizations.

Despite the apparent commitment through the Quebec Water Policy and Act to move towards
more collaborative forms of water governance, all research participants agreed that the Quebec
government has placed significant emphasis on the development of the watershed master plans, and
much less on the actual realization of these plans. Many interviewees noted that because of this the
transfer of responsibilities and accountability through decentralized governance failed to devolve
the requisite knowledge, power and resources to provide for the building of required capacities with
the WOs and their stakeholder networks. Research participants also pointed to a resistance to the
proposed paradigmatic changes from existing institutions and powerful interests involved. It should
be noted that although the formation of the WOs has been supported through the Quebec Water Policy
and Act, separate legislative provisions are lacking to further support and push this approach. Study
results also indicate clearly that this has negatively impacted the credibility of the WOs in the eyes of
stakeholders. It has also made it more challenging for the WOs to find their niche in the existing water
governance structure, and to receive the commitment of other stakeholders for the implementation
of the watershed master plans. The relatively limited on-the-ground impact of the WOs in their
watershed territories so far, further affects their credibility. Any further knowledge co-creation efforts
and outcomes coming from the WOs, as well as stakeholder experiences of the collaborative processes
facilitated through the WOs, will greatly determine their long term success (or lack of).

Findings from this study overall point to one key challenge that hinders the WOs in their
ability to facilitate effective knowledge co-creation through their stakeholder networks: a limited
power, knowledge and capacity due to insufficient provincial-level government support (i.e., funding,
and legislative provisions). This challenge exhibits itself in different ways, for example: (a) by
limiting the WOs territory wide impacts; and (b) a limited perceived credibility resulting in limited
support from stakeholders for the implementation of the watershed master plans—a reality that may
continue to restrict available funding for the WOs. Although the WOs have succeeded in creating
collaborative mechanisms to facilitate communication and interactions between stakeholder groups
in their watershed territories, all research participants emphasized the importance to increase the
frequency as well as the scale of these interactions while also facilitating processes for ongoing reflection
and learning. The participants highlighted how limited resources and capacities often stand in the
way of achieving this. Findings from this study indicate clear relationships between the different
network dimensions and conditions. One example is the influence of WO leadership on creating a
shared culture, vision and goals within their networks. Another example is how the lack of resources
is directly related to a low frequency of communication and interactions with stakeholders. This in
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turn prevents the WOs from optimizing resources with key stakeholders through close collaborations
and strong ties.

It is important, therefore, to investigate in more detail how the WOs, as BOs, can optimize
resources available within their collaborative networks for more effective knowledge co-creation as
well as for an increased impact within their watershed territories. It is also crucial that the WOs, as BOs,
find innovative ways to form new knowledge partnerships and extend the stakeholder networks
throughout their watershed territories. For the WOs and their collaborative networks to have a wider
and more sustained impact in their watershed territories, the majority of interviewees acknowledged
that it is crucial for the WOs to develop a more embedded and persistent leadership across different
levels and scales through their stakeholder networks. These findings are in line with findings from
earlier studies on BOs and their role in knowledge co-creation [10,52,64,78]. For BOs to truly enable
and be in support of knowledge co-creation, their collaborative networks must be self-organizing
and decentralized, with many hubs, shared leadership, and multiple platforms for connections and
communications [78]. Evidence from this study indicates how leadership has played a large part in the
success of the WOs in facilitating stakeholder collaborations and developing stakeholder networks.
Olsson et al. [37] refer to this as “transformational” leadership that involves the ability and capacity of
leaders to recognize opportunities, to identify and transform constraints and barriers, and to span and
link key stakeholder groups operating across different levels and scales.

When looking at knowledge co-creation through stakeholder networks as learning networks,
the emerging literature of boundary-crossing in the learning sciences discern four mechanisms that
constitute the learning potential of boundary crossing [18]. As highlighted earlier in this paper, these
mechanisms involve: (a) identification, which is about coming to know what the diverse practices are
about in relation to one another; (b) coordination, which is about creating cooperative and routinized
exchanges between practices; (c) reflection, which is about expanding one’s perspectives on the practices;
and (d) transformation, which is about collaboration and co-development of (new) practice. Through
their diverse collaborative mechanisms, most of the Quebec WOs have been able to facilitate a renewed
sense making of different practices and related identities (i.e., identification) through the development
of their watershed master plans. Results showed that the majority of stakeholders before the start of
their participation in the WOs collaborative networks were not used to a watershed systems thinking
approach. Their involvement with the WOs and other stakeholder groups often allowed them to see
their role and function in a larger perspective. To a certain extent, the WOs were also able to facilitate
new communicative connections and coordinate efforts of translation between diverse stakeholder
groups (i.e., coordination). Due to the various constraints and challenges discussed in this paper,
the WOs’ ability to facilitate “reflection” and “transformation” was, however, hindered.

An important opportunity for further research that has not been explored sufficiently and that
may allow the WO to overcome some of their major challenges is the use of ICT to provide ways of
easing communications and interactions, while supporting the collective development and sharing
of new knowledge [79]. While distances and a geographical spread form a challenge to connect with
all key stakeholder groups, more extensive use of ICT provides the WOs and their networks new
avenues to share, integrate and develop new knowledge that is informed by diverse knowledge sources
and types. Additionally, the use of such innovative tools in support of the development of diverse
knowledge “objects” and “spaces” provides also an opportunity to increase the legitimacy of BOs in
general and their future work. By including more diverse ways of sharing and creating new knowledge
on a more ongoing and frequent basis, in addition to the development of their more “static” five-yearly
watershed master plans, the WOs and their collaborative networks can begin to give more emphasis
to the perspective of knowledge co-creation as an ongoing and dynamic learning process. Although
ICT is still often considered more effective for capturing and integrating explicit knowledge [80],
in alleviating some of the practical challenges raised in this study, it may be worthwhile to research
in more depth how such tools and technology may support BOs and their collaborative networks in
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facilitating more effectively the sharing and development of new knowledge to inform sustainable
decisions on a watershed scale.
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