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ABSTRACT

Collaboration habeen proposed as an inclusive forum for biriggogether state and netate
stakeholders to deliberate and negotiate solutions to complex environmental problems. A key
aspect of collaborative approaches is the potential to help stakeholders share and integrate expert
science and local knowledgeth their beliefs and value3 his processreats avernacular

knowledge that is necessary to address the -gassitific characteristics of complex

environmental problem&takeholder networks have an important role in collaborative processes,
and the cration and sharing of knowledgehe manner in which stakeholder networks form,

function, and contribute to the creation and sharing of know)dxgke internally and externally

is not well understood from both a theoretical and empirical perspective.

Thepurpose of this research is to provide insight concerning this gap in the literature by
addressing three research objectives: (1) to develop a conceptual framework for evaluating the
creation and sharing of vernacular knowledge by a stakeholder netwbitk ggtlaborative
problemsolving processes; (2) to use the conceptual framework to evaluate the contribution of
stakeholder networks to the creation and sharing of vernacular knovihegig@ctual example of
a collaborative probleraolving processes; artd) to develop recommendations for the design of
collaborative problersolving processes in order to facilitate the creation and sharing of

vernacular knowledgesingstakeholder networks.

A case study was used to evaluate a ratittkeholder probleraolving process that has
involved stakeholder network representatives at the watershed and provincial scales in Ontario
CanadaThis was undertaken through an extensive literature review, and the analysis of data
collected through participant observation v&yrquestionnaire, arareview ofpublicly
available documents using a mixed methods research appfdectesearch focused on the
evaluation of the formation and function of an agmvironmental network composed of



representatives fromey provincial farm organizations and the provincial agricultural ministry.
This research seeks to provide insight concerning the role of stakeholder networks in the creation
and sharing of vernacular knowledge within collaborative protdelving processes, and

provide nsights for both theoretical and practical applications of collaborative approaches to
problemsolving This addressegquestions in the literature regardithg dfectiveness of
stakeholder network® contribute knowledge to problesolving within forumghat are intended

to becollaborative in nature, but may also include elements of a regulatory apgdfastier, this
agrirenvironmental network has supported the development and function of a diverse group of
farm community representatives involved iprascribed environmental problesolving process
The research demonstrates that this networloban effective in contributing to the creation and
sharing of vernacular knowledgea coordinated fashiast the locabnd provinciakcale.This
respondgo questions in the literature concerning how stakeholder networks communicate and
cooperate across different scales and administrative, physiographic and political bouhdaries.
study also provides recommendations for practice concerning the seleatmmrofinity
representativeshe credéion of vernacular knowledge, artde promotion of stakeholdaetwork
involvement as part of collaborative approaches to prokiaring. Although the research results
are situatedh an Ontario context, theesults otthe study can be applied in other jurisdictions
where stakeholder networks exist or may emerge to participate in collaborative approaches to

environmental problersolving.
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CHAPTER ONE

INTRODUCTION

1.1 Research Context and Problem Rationale
Solutions to environmental challenges have commonly been soughtrasiignal risk

analysisThis approacltiocuses on expert evaluation of objective and quantitative knowledge that

has been created through normal science (Jasanoff, 1998; FunctowRawaetz, 1993; Wynne,

2002; Jasanoff, 2003; Dilling, 2007; Renn, 2007b). The goal of normal science has been the

acquisition of knowledge through basic research, removed from normative questions associated

with moral, political and religious concerns (vdenDaele, 2001 Many would argue that the

pursuit of theoretical knowledge by normal science has resulted in an increasing separation from

the practical, andiscouragedhe creation of new applied knowledge for social practice (van den

Daele, 2003 This separation has been reinforced by the academigggew process, agency

funding research proposal processeas @wiitical priority and budgetetting controls, all of

which ensure thatstaeponsored research i s c @esthéodesanaht wi tf

methods (Jasanoff, 2003; Dilling, 2007).

There isincreasing acknowledgemettiat such an expedriven approach is not adequate
for dealing with complex problems associated with concerns related to the environment and risk
(Lachet al, 2005; Renn, 2008). On its own, some suggest, normal science has nablecien
meetthe growing and increasingly complex needs of the state that have emerged in the late
twentieth century (Functowicz and Ravetz, 1993; Ravetz, 1999). In particularngleslle
concerning risk and the environment are posing questions that are laden with uncertainty and
societal values. Turner (2004, 253) classifies these questighsre the contributions of normal
science alone is not enough because more than scientiiddaige is required to make
competent decisiorisa s o6-gjcias mnt i “sdieotific.prolmsatgve proven to be a

1



particular challenge because traditional risk analysis and normal science have difficulty
comprehending and incorporatilagal knowledgeand societal valugisboth of which tend to be
gualitative and subjective in nature (Jasanoff, 1998; Slovic, 1998; Smith, 2004). Nonetheless,
normal science continues to be used to address questions associated wibieidfit,

complex problems (Tusar, 2004).

A disconnect between normal science and the prebtdwing that it is intended to inform
has been the subject of growing concern within both the scientific and broader caesninis
concern has led to the development of a number of altezrsatientific approaches, including
O0Mode 2Nor ndaPlots,t and O0Ref | eali2008;Funstawitz&iRavetz, ( Nowot |
1992; Ravetz, 1999; Wynne, 2002). A common theme among these alternative scientific positions
is the need for a formal and dedrate forum that will enhance problesalving concerning

complex problems by incorporating the concerns of the broader community.

In response to these concerns, many authors have suggested that a new approach is required
for environmental problersolvingfor complex problems (Functowicz and Ravetz, 1992; Ravetz,
1999; Wynne, 2002; Nowotrst al, 2003; Renn, 2007a; Renn, 2007b), one which incorporates
scientific andocalknowledgeand soci et al beliefs and values (
Rayner, 1993; ischer, 2000; Lackt al, 2005). The outcome of this new approach, a vetaacu
knowledge, isa process where environmental problems are deliberated and solutions are
negotiated by stakeholders (Orr, 1991; Lathl, 2005; Bartel, 2013). Vernacular knagdge is
widely thought necessary for finding solutions to complex probl@mgponents suggest theg i
creation can help teeducedifferences irpower between actorencouragaliscussion of value
based issues, build social capital (Mitchell and Bre0y; van Wylet al, 2007) and provide a

foundation for collaborative problesolving (Lachet al, 2005).



The creation of vernacular knowledge is important for encouraging greater community
involvement in problenrsolving concerning complex problems that/e a societal context (Lach
et al, 2005, 12). This involves the collaboration of scientists, state andtatmsactors to engage
in social learning, where they share antbiporate expedciene andlocal knowledge, discuss
belief- and valuebased isues, and create social capital by building relationships that promote
trust, accountability, legitimacy, reciprocity, common rules, shared values, inclusion and

empowerment (Carr, 2004; Turner, 2004; Caishl, 2006; van Wylet al, 2007).

1  Social capital encourages collaborative thinking; contributes to process accountability,
legitimacy, and responsibility (Stoker, 1998; Carr, 2004; Turner, 2004; Mitchell and Breen,
2007;van Wyket al, 2007); promotes connectedness, reaching common aglgisying
equity and mutual empowerment; and developing shared values and trust that are critical for
collaborative problersolving (Carr, 2004; Turner, 2004; Casthal, 2006; Falkenmark,

2007; Mitchell and Breen, 2007; van Wegkal,, 2007).

1  Social leaning, and the vernacular knowledge it generates, can help eliminate power
differentials between different actors, encourage reasoned debate and negotiation, and
promote the discussion of valbased issues (Innes and Boot2&x1Q Paquet, 2001,
Schuslet al., 2003; Carr, 2004; Reed and Mcllveen, 2004; Letchl, 2005;van Wyket
al., 2007). Social learning can also improve probatving by incorporating local
perspectives that will promote greater rigour through thproduction of vernacular

knowledge (Carr, 2004; Cagdt al, 2006; van Wylet al, 2007).

The development of social capital, encouragement of social learning, -pndducction of
knowledge canhelp participants collectively to adjust their perspectives and expectations so that
they @n make concessions that will benefit the broader community and the environmergt(Lach

al., 2005). Such collective action is critical because no single actor, public or private, has all the



expertise or knowledge required for solving complex problenukést 1998; Lacket al., 2005;

Bl ackstock and Richards, 2007). Collaborative
shift in thinkingd [and practice] that- wil!/ be
of fs and | arenedessdry far gosdrotilepobving involving complex problems

(Lachet al, 2005; Falkenmark, 2007, p. 74).

Environmental problersolvingpractices such as these h#en linked to good
governance (Lacht al, 2005; Paavola, 2007). Governance inctutiee mechanisms, processes
and structures through which societies make or influence decisions and share power (WRI, 2004;
Folkeet al, 2005; Lemos and Agrawal, 2006; de Loé and Kreutzwiser, 2007). This is part of a
growing interest in a shift away fromatlitional approaches involving the management of the
environment primarily or solely by governments, where the state mandates change primarily
through regulation, to forms of problesolving where nosstate actors play key roles, and where
other ways of raking decisions are used alongside traditional approaches ¢@Jarb1998;

Gunningham, 2005; Jordat al, 2005; Lemos and Agrawal, 2006).

Environmental governance concerns decisiaking processes regarding problems related
to environmental resourcesmd includes collaborative approaches to prokdetving (Lemos
and Agrawal, 2006). Two key characteristics of collaborative approaches to environmental
problemsolving include (1) the broad participation of state andstate actors in the problem
solving process (WRI, 2004; Lemos and Agrawal, 2006: Ansell and Gash, 2007; Reed, 2008);
and, (2) contributions of stakeholder networks based on mutual understanding, shared vision,
joint-working capacity, and economy of scale and scope that can foster catilaborobustness,
social learning, and the elimination of power differentials (Stoker, 1998: Paquet, 2001; Carr,
2004; van Wylet al, 2007) . Wh at i s envisioned is an NAi n:¢

stakeholder participation that will promote probtleml vi ng t hat is o6fairer, r

sound and more broadly accepteddbé, by Oharness|
4



greatest stake in successful environmental management: the people who live in or depend on the

af fected (WRI02080¢,2;tReeth @08, 242).

In particular, Lemos and Agrawal (2006, 303) provide several additional points in support

of collaborative approaches to environmental probseiwing:

9 It can bring problensolving closer to those affectéitectly, thereby promoting higher

participation and accountability;

9 It can help decision makers take advantage of more preciseatimiglacespecific

knowledge about natural resources;

i It can stimulate communication between decisitakers at different scales,cawith their

constituents; and

T It can influence the Asubjective relationshi

environment 0.

There is a growing recognition that social networks contribute to collaborative forms of
problemsolving in at least four importamays. First, networks help build social capital, by
promoting O6bonding6é through relatively c¢close r
and cohesive networks, and by encouetalgi ng 6bri
2011). Secondjetworks can foster social learning both as a process and outcome, when people
from different backgrounds work together to integrate expert scituatknowledge and
community beliefs and values. Third, networks can encourage the creation of vernacular
knowledge that provides a foundation of knowledge to support collaborative prebleing
concerning complex problems (Peters, 1998; van @iy, 2007; Sgrenson and Torfing, 2009;

Innes and Booher, 2010; Reeidal, 2010; Taylort al, 2012. Fourth, networks promote

communication and eoperation concerning issues that cross horizontal and vertical scales



(Paquet, 2001) through muldvel governance approaches (Eckerburg and Joas, 2004; Peters and
Pierre, 2004). This promotes the movement of poxeeically (downwards) from senior levels

of government to local agencies, and shifts authority horizontally (outwards) from state to non
state actors, across different scales and administrative, physiographic and political boundaries

(Paquet, 2001; Peteasid Pierre, 2004).

It has been proposed thatlseholder networks have an important role in creating and
sharing knowledge as part of collaboratpreblemsolvingprocesses (Peters, 1998; ésrand
Booher, 2010). Howevere role of stakeholder networkscreating vernacular knowledge, and
how effective these networks have been in sharing this knowledge within the collaborative
problemsolving processesemains unclear (Peters, 1998; Bogasan and Zglner, 2007). As a
conseguence, additional researchdaeded to inform both theory and practice concerning the role
that stakeholder networks play concerning the creation and sharing of vernacular knowledge as

part of collaborative governance.

One example of a horizontally and verticalyegrated stakehold@etwork is the
agricultural network, which is composed of representatives of farm organizations and agricultural
government agencies at the national, provincial/state, and local scale (Daughberg, 1998;
Montpetit, 2003; Lubell and Fulton, 2007; Simpsod de Loé&, 2014). Agricultural networks
have traditiondy focused ornissues related tincreasing agricultural production, but have
expanded their scope of interestd influence in the last 30 to 40 years to include agri
environmental issues (Daugbjer®9B; Marsh, 1998; Montpetit, 2003). Agricultural networks
have also distributed knowledge to its constituents aboutagiionmental best management
practices (Lubell and Fulton, 2007) and edadabbnfarmers about agriculture (Tsouvadisal,

2000).



This research seeks to provide insight concerning the role of stakeholder networks in the
creation and sharing of vernacular knowledge within collaborative preddérng processes,
and to provide insights for both theoretical and practical applicatfor@laborativeapproaches

to problemsolving The research has three related research objectives:

1. To develop a conceptual framework for evaluatingféneation and function of a
stakeholder network, and its role in #reation and sharing of vernacukarowledgewithin a

collaborative problersolving processes;

2. To use the conceptual frameworkassessvhether or noa stakeholder network functions in
acollaborative manner, and éwaluatdts contributionto the creation and sharing o
vernacular knovddge as part ain actual example of a collaborative probigoiving

processes; and

3. To develop recommendations for the design of collaborative presdérmg processes in

order to facilitate the creation and sharing of vernacular knowledge by staketetlderks.

Findings from the research are presented using a mantusigtipthesis. The thesis includes
standalone papers that address the objectives of the research and are written for publication in
journals. The organization and structure of the thegigscussed in greater detail in the final

section of his chapter.

111 Empirical Context
Source water protection (SWR)a process that has been develdpe@nsuring that water

resources that form the basis for potable human water supply purposesdagraded by land
use activities (Trax, 1999; Redl al, 2001; Gullick, 2003; HarrigaRarrelly, 2002 Barten and
Ernst, 2004; Pedchamet al, 2005; Iveyet al, 2006; Patriclet al, 2008). Fundaentally, SWP
is an example of a compl@nvironmentaproblemfor which collaborative approaches to

problemsolvingare weltsuited, where alternative courses of action are evaluated, with a specific

7



focus on land and water management practices, often involving competing financial, institutional,
politica, o ci al and technical considerations (0O6Conn
Ivey et al, 2006; Patriclet al, 2008). As such, the SWP process provides an examplguafsa
scientificandcomplex problem, where state and rsbate actors mushareexpert science, local

knowledge, bong withcommunity beliefs and values, and which can inform the broader

development of theory and practice.

Source water protection efforts in North America have typically been implemented using
the two complementargpproaches of wellhead protection and watershed management

(Fitzgibbon and Plummer, 2004)

1  Wellhead protection planning is a process for preverttingontamination of the recharge

area and groundwatef a water supply well or wellfiel@J.S. EPA, 1993)

1  Watershed managemeata process thahkes a broader geographical and contextual
perspectiveconsiders environmental, social and econaroitceris within the context of

the hydrologial cycle at the watershed and subwatershed scale (WPI, 1995).

Although the watershed management process is more inclusive than wellhead protection
planning, both approaches are typically dominated by state experts who generally control
opportunities for substantive community involvement in what are in practice largelydiyw
focused technical exercises (Fitzgibbon and Plummer, 2004). Further, both wellhead protection
and watershed management approaches have been criticized for their inability to consider broader
economic and social interests adequately (Skinner, 198®%aBj 2004; Blomquist and Schlager,
2005). This is consistent with criticisms of traditional probsstving approaches for addressing
complex problems such &WVP, which have been hampered and contested beoatissr

reliance on expert science and liedl consideration of broader community concerns. Such



problemsolving approaches are built around a system where technical expertise is implemented

using a hierarchical command and control approach (Crona and Hubacek, 2010).

One example of a competing salcand economic interest tha¥WPhas encountered is the
use of water for the production of food and other-agtironmental goods and services
(Simpsoret al, 2011). These other services include moderation of water cycling, retention and
release of nuients to plants, decomposition of organic materials, recycling of nutrients, and
regulation of the earthodés major el ement cycl es
2009). The traditional view of agriculture as a food production system has broadened
ecological concepisuch as sustainabilithave increasingly been applied to agriculture, ladd
to the emergence of the concept of agposystems (Lal, 1998; Lavelle, 2000; Tilmetral,

2002; Robertson and Swinton, 2005).

Competition for water Igbally is anticipated to intensify, particularly near urban areas,
leading to increasing conflict between the competing interests of producing food and supplying
potable water for a growing and increasingly urban population (Hoff, 2011). It is currently
estimated that the global population, which passed the seven billion mark in later2g11,
exceed nine billion by 2050 (FAO, 2009; UNDESA, 2012). It is also estimated that food
production will need to increase globally by a minimum of 70 per cent comjuacedrent levels
(FAO, 2009;WEF, 2009). This increased food demand will be intensified by an onghiftgn
consumption patterrterough an increasing demand for more water resanteasive foods
(e.g, meat, fruit and vegetables). There is alsocgdied to be an increased demand for-non
food agricultural products, such as feed stocks for biofuels, industrial chemicals and
pharmaceuticals (CCA, 2013). These demands are largely due to an expanding and more affluent
middle class, particularly in enging and developing countries, which are anticipated to increase

water demand by at least 25 per cent over current n@dgs, 2009; Hoff, 2011).



The demand for more water will also &eacerbatetdy increasing pressure on agricultural
lands in perurbanareas to increase food production in order to meet the needs of a continually
growing global population, which translates to doubling food production over a 25 year period
(Lavelle, 2000). In industrialized countries, such as those located in Europ@dhdiierica,
most high quality agricultural soils are currently being used for agriculture, and are under
increasing pressure to meet urban and ruralfaom growth demands (Tan, 2009). As a
consequence, it is anticipated that the increasing demanabiicin only be met by intensifying
production, by applying nutrients at greater rates to maintain or increase crop yields, increasing
the risk of contamination of water resources, and through the greater use of agricultural irrigation,

increasing the potial for impacts on water sources (Tan, 2009; CCA, 2013).

1.1.2 Source Water Protection in Ontario
Sourcewaterprotection came to the forefront of the water landscape in Ontario, Canada, shortly

after the Walkerton tragedy in May 2000. Seven persons diedeardal thousand became

temporarily or permanently ill when the municipal water supply for the Town of Walkerton was
compromisedand contaminated water was distributed t
2002a). In response, the provincial government éskedal an inquiry led by Justice Dennis
O6Connor to investigate the causes of the trag

recommendations to ensure the saf et 3002a,R). wat er

Justice OO0 Connorndations arcureddhe dsiatdishmentmioamimdiier
approach for municipal drinking water systems, calling for environmental pretabrimg using

the principles of risk analysis, but incorporating an expanded public debate and advice, guided by

the precationary principleQé Connoj), P2002bis instancdthe Just i ce
precautionary principle as involving the 6taki
irreversible harmd i n O6sit uathanypreliabiityamndinvhi ch r i s
which uncertainty prevails in the relationship
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2002b,77) J ustice O6Connor observed thatisdivialbee manag
driven exercise that must be informed agd must respond tthe views of the public, just as it

must cal l on the best t hat science can offero

Municipal water systems are those that serve more than five househgldsrban areas,
private establishments such as r@@tools and trailer parksp@© C o n n o ). Priva2eOnvater b
systemsthoseserving fewer than five residences) were acknowledged as the responsibility of the
owner, but in need of additional educational support from the ProvthéeGo nno ). The2 00 2 b
secad through fifth barriers address concemmardinghe operation of a municipal water
supply ©6 Co n n o . Witha 6ew @xbeptions, these barriers were implemented through new
Provincial regulations for larger municipal water systeines €apacity mre than 50,000
litres/day) under the authority of tiintario Water Resources A@rovince of Ontario, 2000)
and consolidated later under the Ont&ade Drinking Water A@nd Ontario Regulation 170

(Province of Ontario, 2002@MOE, 2012).

The first larrier addresses concerns regarding raw water quality for municipal water
systems, and includes three components: the development of wateasieeidsource protection
plans (SPPs), upgrading sewage treat mdénot , and
provide any recommendations concerning the second and third components, but he did provide
substantial detail concerning the first of these components, and recommended that SPPs should

include the following main element®® Conno90): 2002hb

1  The ntario Ministry of the Environment (OMOE) should lead SWP efforts, including

developing a framework for, and funding and participating in, the preparation of SPPs;

9  SPPs should be prepared at a watershed scale because this is meaningful both from a

technichand a community perspective;

11



1  Alocal and open planning process should be coordinated by local conservation authorities

to promote participation and acceptance by those who will be affected by SPPs;

1  Draft SPPs should be approved by the OMOE to ensuréstamsy provincevide and to

6avoid undue influence by |l ocal i nterestso;

1  To ensure the effectiveness, provinceb( Permits To Take Water) and municipald,

official plans) instruments should be consistent with an approved SPP.

The Provinceof@t ari o06s response to Justice O6Connor 0:¢
and implement SWP under the authority of @lean Water A¢t2006(Province of Ontario,

2000), through a process that has been termed Source Protection Planning.

Ont ar i o orkforfSPPasmadybrd of the WHPP and watershed management
approaches, and is being implemented in two stages. The first stage is built around a semi
guantitative risk assessment (SQRA) process (OMOE, 2086js based on the wellhead
protection plannig approach traditionally practiced in Ontario (Fitzgibbon and Plummer, 2004).
The SQRA process prescribes the approach that SPCs must use when evaluating and classifying
the risks to municipal water supplies posed by land use activities located withjacerd to
wellhead protection areas (WHPASs) and surface water intake protection zones (IPZs). Land use
activities that are classified as a significant threat using the SQRA approach aedremui
implement mandatory risk management meas{@®&OE, 2008) The SQRA process has been
used to generate risk scores for existing land use activities by multiplying vulnerability scores,
derived from technical evaluations of the vulnerability of municipal WHPAs and surface water
IPZs, by land use threat scores, ethhave been assigned using OMOE reference tables for
chemical and pathogen threats (OMOE, 2009). The results of the SQRA process have been
summarized in an Assessment Report for each source protection area; these reports have been
reviewed and approved Iblye OMOE following a prescribed public consultation process that has
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been coordinated by the local conservation authority. This expert science forms the basis for the
development oEPPpolicies at a watershed scale (OMOE, 2007), and establishes bengshmark

with which landowners and residents must comply.

The second stage of the SPP process concerns the development of local SPP policies. These
will provide requirements for mitigating the risks associated with significant drinking water
threats, and will bguided by technical information summarized in the Assessment Reports. This
stage of the SPP procasses avatershed management approach by providing an opportunity for
a collaborative problersolving process that is structured aroaridcal multistakehdder source
protection committe€SPQ. The location of SPCs in Ontario is shown in Figude Each SPC is
organized at a watershadale,and is responsible for developing a SPP for each Source
Protection Area (SPAWwhichencompass a single watershedSource Protection Region (SPR),
which include two or more watersheds. Each SPC is commésedombination of members
selected fromor nominated bythe local community, through a process that is coordinated by
watersheebased conservation authoriti@MOE, 2007). The exceptions to this arrangement are
SPC Chairs who are appointed by and must report directly to the Ontario Minister of the
Environment and nunicipalties and First Natiocommunities can alscselect their own
representativedPfovince ofOntario, 200@). The OMOE has stated that a number of policy tools
may be used to achieve this purpose, ranging from education and outreach through to outright
prohibition (OMOE, 2009). The policy development process provides an opportunity for the
broade community to contribute to the development of SPP policies, either indirectly through the
involvement of SPC members or directly by providing comments at specific times during the
prescribed consultation proce€3MOE, 2007, OMOE, 2009). The level of aess to the SPP
process varies from one SPC to another because this aspect of the SPP process has not been

prescribed through the requirements of the CWA.
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Figure 1.1 Source Protection Areas and Regions in Ontario
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The SPP process in Ontario providedevant context for making eontributon to the

empirical literature by evaluating the involvement and contribution of a stakeholder nétimork

this instance the agricultural netwdnithin aprescribedenvironmental problersolving

process that has bedescribed by the government as a collaborative app(@aBDE, 2007.

This is important in two ways. FirsfWPprovides an example of a quasientific, complex

problem, where decisions have a risk of adverse consequences, and where-goblitem

processes have no clear epoint and societal involvement is required. Second, the example

provides an opportunity to evaluate the involvement of the Ontario agricultural network in a
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collaborative approach to environmental probleniving, an area of actiyi with whichit has
been criticized for havinbad little past involvemer{Skogstad, 199 Monpetit and Coleman,

1999).

This researchvill provide insight concerning the ability of the agricultural network to
participate in and contribute to the devel@mnof knowledge within a collaborative problem
solving process. This will include identifying the circumstances and factors that have given rise to
the agricultural network, and how its subsequent evolution and behavior has influenced its
involvement withenvironmental problems (Hay, 1998; Torfing, 2007). It will also provide an
opportunity to evaluate the factors that affiaet structure and strength of relationshigihin
and between stakeholder networks (Blaatal, 2011), and better understand hibwse factors

have influenced the creation and sharing of vernacular knowledge within the network.

The SPP process in Ontario also provides an important opportunity to contribute to the
theoretical literature concerning the role of stakeholder netvilodallaborative problersolving
procesesdesigned to addresemplexenvironmentaproblens. Specifically, it provides an
opportunity to examine the opportunities and challenges for stakeholder network participation
within a problemsolving process that othines elements of the traditional regulatarg.(

WHPP) and more recent collaborative approactas fwo perspectives. First, what challenges
and opportunitiesloes a highly prescribed process provide for stakeholder representatives to
contribute to ad participate in the development and sharing of vernacular knowledge within the
formal problersolving process? This is related to questions in the literature regarding how
effectively stakeholder networks can contribute knowledge to prebtdwving withinforums that

are intended tbecollaborative in nature, but may also include elements of a regulatory approach
(Peters, 1998; Bogasan and Zglner, 2007). Second, how do stakeholder networks, arghnize
create anghare knowledgeutside of the formal problessolving procesaThis is related to

guestions in the literature concerning how stakeholder networks communicate and cooperate
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across different scales and administrative, physiographic and political boundaries (Paquet, 2001;

Peters and Pierre, 2004).

1.2 Organization of the Thesis

This dissertation is structured around a Omanu
framed by introductory, research approach, and concluding chapters. The research approach
chapterdiscussethe philosophical perspective, the methodology, research positiofnaityny

relationship with the research subj@ctiata collection and data analysis. Chapters Three, Four

and Five are stanglone manuscripts that concern specific objectiveseofélearch project. As a
conseguence, there will be some overlap and repetition of material among the different chapters.

For instance, eadathaptethas a common theoretical and empirical foundation, and includes

research results, discussion and conclisstbat are presented in the other manuscripts.

Manuscript | (Chapter Thre& entitledfiEvaluating an AgrEnvironmental Network and
its Role in Collaborative Problef®olvingd. Thischaptemproposes a conceptual framework drawn
from the collaborative govaance liteature, and then uses key framework attribtaesvaluate
the degree to which the agmvironmental policy network in Ontario corresponds to a
collaborative governance problesolving process. Thishapteraddresses the first and second
reseach objectives, and establishes a broader and historical context for Manuscripts 1l and 11l of
the thesis. The manuscript was written for the audience dbilmmal of Environmental
Managementand will be reformatted to meet the submission requiremett$sgburnal

following the successful defence of this thesis.

Manuscript Il (Chapter Foui$ entitlediiThe Agricultural Community as an Actor Network
T Its Function in Knowledge ProductionThischapteruses criteria from the conceptual
framework develped in Chapter Three to describe and evaluate the structure and related capacity

of a stakeholder network to participate in the creation and sharing of vernacular knowledge. This
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chapteraddresses the second research objective. It was written for tha@udidhe journal
Society and Natural Resources, and will be reformatted to meet the submission requirements of

this journal following the successful defence of this thesis.

Manuscript Il (Chapter Fives entitledii Ve r na ¢ ul a t ToWands thdntegdagoa
of Expert Science, Local Knowledge and Socigalesi. Thischapteruses the conceptual
framework to evaluate how effectively stakeholder networks have contributed to the creation of
vernacular knowledge within the collaborative process unaeyI$PP in Ontario. Thishapter
addresses the second theoretical research objective. The manuscript was written for the audience
of thejournalWater Alternativesand will be reformatted to meet the submission requirements of

this journal following the stcessful defence of this thesis.

The final chapter reviews the key research findings presented in the three manuscripts, and
examines the broader implications of the key research findings for the theoretical and empirical
literature. As such, it addresde third research objective by providing recommendations
concerning the design of collaborative problsofving process to encourage the contribution of

stakeholders to the creation and sharing of vernacular knowledge.

Appendices fdbwing the final chamr contaira copy of the blank survey questionnaae,

copy of the key informant interview questioasd a list of documents that wesyiewed.
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Chapter Two

Research Approach

2.1 Philosophical Perspective

This research has been conducted from a Pragrmatigpective. Pragmatism is a philosophy that

arose in the late fentury. It waned in the mitl900s, but has experienced a revival during the
seconehalf of the 28 century (Johnstoat al, 2000; Innes and Booher, 2010). In contrast with
Positivist neamal science, which is associated with the traditional profsielving approach,

Pragmatism measures the value of knowledge by its utility (Lauzon, 1997; Jobinatp@000),

and holds d@unifying or mediating philosophy, trying to link science andgiel, speculative

t hought and anal ys ioglLauzdn,neow O)eRtagreatists prdmoieat i o n é
rigourousproblemsolvingapproach, structured around the i t i ¢ a |l sciensfiemethéd t he n
as a means f@roblemsolvingé [ wi t h] dionrtodived huragm pxpearien@dtauzon,

1997).

A theoretical foundation for collaborative approaches to proisieiwing is found in the
work of Jurgen Habermas (Habermas, 1989; Habermas, 1992), which proposes that problem
solving should be based on deliagon between stakeholders rather than a process based purely
on normal science (Murray, 2005; Tay#kdral, 2012. Habermas, who promoted the
development of an emancipatory knowledge and challenged the dominance of science and
technology as the underlygrfoundation of normal science, was influenced by Pragmatism
(Bernstein, 1991; Innes and Booher, 2010). Pragmatism advances the idea of a community of
inquiry that promotes efforts to fimerge togeth
democrag 0 ; t hi s perspect i amlamativeodialeguetnatiscentrdite | de a
collaborative approaches to problamiving (Innes and Booher, 2010, 26), and is reflected in two

key tenets of Pragmat i 8§ m.s niohvedjé, dothtbat noddeancer ns t
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should be accepted without being questioned (Bernstein, 1991; Johhatp2000). The second

is the impoxtranceiaing @®emunityo of inquiry f
knowledge within a democratic society itnieh all can participate (Bernstein (1991, 207). In this

way, Pragmatism Aportrays | ife as a continuous
through which beliefs are continually reconstructed; such reconstruction is a social process,

whereby hdividuals learn and behave in the context of the beliefs of those with whom they
interacto (Johnston, 1997, 197) . whdndmaypribeeas
family, community ¢é or any ot preblemsglvingbup of peop
(Lamble, 1984, 33). Pragmatism provides a philosophical foundation for evaluating the co

production of knowledge through deliberative forurhindividuals and networkwith different

backgrounds and perspectives within the context of a coll@®raroblemsolving approach.

Pragmatism also provides a structured and theoretical basis and approach for integrating
data collected using different reseansbthod that have been drawn from different philosophical
contexts (Johnson and Onwuegbuzie,£0fesseBiber, 2010). Thisnixed methodsesearch
(MMR) approach encourages a more systematic use of different research methods selected from
the traditional qualitative (constructivist and interpretist) and quantitative (positivist) paradigms
(Johnson ath Onwuegbuzie, 2004; He&dber, 2010) Thisfacilitates confirming, cross
validating and corroborating findings using different methods within a single stuegsi@ell,

2003). In this wayesearcltandraw the best from the qualitative and quantitatieeguligms,
which is particularly important in the social sciences where subjects of inquiry have an inherent
gualitative and quantitative natus TheMMR approach is discussed in more detail from a

methodological perspective in the following section.
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2.2 Methodology

The methodology for this research was influenced by the fact that | amaareier public
servant, with more than twenty yearsod experien
and municipal governments in Ontario. The focus of my wakbeen encouraging state and
nonstate actors twork togethercollaboratively in both voluntary and regulatory groundwater
management programs. Specifically, | have been employed by the Ontario Ministry of
Agriculture and Food (OMAF) since 2000, duriwbich time | have provided technical support

to the Ministry of the Environment concerning the SPP program by leading or participating in the
development of technical guidance concerning groundwater vulnerability and chemical and
pathogen threats; this woprovided the technical foundation for the OMOE Technical Rules
under the CWA (OMOE, 2®). | have also served as the program leadiiPefforts within

OMAF, interacting directly with OMOE staffSPC Chairs and Project Managers concerning
technical maers related to OMAF legislation and programs, and coordinating a working group of
senior managers from within OMAF and the OMOE who have an interest in the SPP process.
Finally, I am a member the Ontario Farm Environmental Coalition (OFEC) Source Water
Protection working group. OFEC is an organization that represents a coalition of farm and
commodity organizations concerning agriculture and the environment, and has provided support
and training to the agricultural members of the local Source Protectiomiftess. As a result of

this activity, | have had a high level of involvement concerning the SPP process, and relatively
free access to state and reiate actors who are involved in or have an interest in the program.

However, my position also created sia¢ challenges for the research.

Although my position has provided me with valuable access and insight to the topic of my
research, which would not normally be available to a graduate student, it has also presented
several conflict of interest situatiotigat needed to be managed. These included the requirements

of the Office of Research Ethics at the University of Waterloo, through which permission was
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obtained for conducting research with human subjects, and complying with the policy concerning
conflict of interest as an employee of OMAF, which stipulates that | cannot use my position as a
public servant inappropridte As a consequence, the development of a research design and
methodology was guided by the two objectives of ensuring the academictyntégniy research,

and honouring my obligations and responsibilities as an employee of OMAF and a member of the

Ontario Public Service.

The development of my methodology was also guided by the need to incorporate a flexible
approach in order to accommoddie lack of external clarity that is common with stakeholder
networks, to identify the different factors that may influence the behaviour of networks and their
members, and to account for the different roles of networks, particularly where there are
prescibed roles (Bogasan and Zglner, 2007). Further, a flexible and open methodology and
methods also hefpto6 conf i rm, reject or modifyoé research
techniques, and hatdenhance opportunities for interpreting meaning and bebhg\and
reducing uncertainties, associated with the data collected (Haigdst2002; Bogasan and

Zglner, 2007, 10).

A case study approach wasedbecause itvas suitable for pursuing all of my research
motivesi namely to explore, describe and expla phenomenon (Babbie, 2001, Yin, 2009). The
case study has become increasingly popular for investigadimgyor more phenomena in some
depth at one place, region or countrgnd has been the basis digaowing body of theoretically
informed empiricalesearch concerning the effects of environmental policies and governance on
water resources (Castree, 2005,241The case study format also provides an opportéitoty
lay out as coherently as possible what the researcher can expect to find i lleéosé entry
(Burawaoy, 1991, 9), providing an opportunityfi@build or improve theory instead of approving
or rejecting id (Babbie, 2001, 286). As a result, the case study format empowered me to make

use of my knowledge of the SPP program that eXigter to the initiation of the study, and to
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draw on my relationships with the actors and networks involved. Finally, a case study format
accommodated the integration of data collectdgmultiple research methodse(, interviews,
survey questionnegs, observation of subjects) generated using different analytical techniques
(i.e., document analysis, statistical analysis, social network analysis) (Yin, 2009; Cresswell and

Plano Clark, 2011).

A MMR approach was used to formally combine data thaéwsellected and analyzed
using the case studgethod MMR is an inclusive and pragmatic approach that encourages the
systematic use of different research methods that share the same research question, collect data
that is complementary, and conduct datalgsis in a coordinated manner (Johnson and
Onwuegbuzie, 2004; Yin, 2009). TMMR approach was considered necessary given that both
gualitative and quantitative methodsre used to explore, describe and explain the behavior and
interaction of stakeholds (Winchester, 2000) during the-pooduction of knowledge.
Quantitative methodser e usef ul for describing questions r
howdé behaviour of stakeholders (Babbihey, 2001,
wereuseful when exploringelationships between phenomena at a particular location (Johnston,
1978). In a complementary fashion qualitative metheele used to interpret and explain the
underlyingreasons he oO6whyo6 of obser ved bgeBakbie i2®l).r ( Payne
This also helpdto identify contextual factor®(g, cultural, economic, environmental, political

or social influences) that affextproblemsolving directly or indirectly (Winchester, 200

Data collected using different research methods were given equal priority, and were
analyzed anévaluated concurrently. This is consistent with the concurrent triangulation
approach tdVMR where the emphasis is to confirm, cresdidate and corroboratéflings
using the different methods within a single study (Cresswell, 2003). This approach gfovide
different forms of data to be collected concurrently and integrated during the data interpretation

portion of the study. This approach also facilitategltriangulation of quantitative and qualitative
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datacollected by different methods, and supported the interpretation of data and development of
conclusions in a manner that promt®mprehensivenessicreased credibility, encouraged

reliability, anddemonstrate validity of the research process and its findings (Morse, 2003;
Teddlie and Tashakkori, 2009). Details concerning the manner in which data were collected and

analzed are presented in Sectiond @nd2.5 of this chapter, respectively.

2.3 Researcher Positionality

The flexibility offered by the MMR approach was also appropriate because it allowed me to draw
on data and experiences prior to the start of the formal research period. As noted previously, |
have had considerable prior involvement with megearch subjedtthe agrienvironmental

network in Ontarid prior to the start of my research. Specifically, | worked extensively with
network members from 1992 until 2000, and then became a member of the network when |
starting working for the Ontaridlinistry of Agriculture and Food in 2000. During this time |

have worked closely with network members to develop and implemergragronmental policy

and programs at a municipal and provincial scale. As a consequence, the research discussed in
this chepterhas benefited from involvement and relationships with network members, both
individually and collectively, and has also been influenced by perspectives that have been

developed during my involvement with the network.

Although this form of situated rearch is not unique, it is a relatively innovative form of
case study research where the researcher attempts to develop an understanding from both inside
and outside the community of interest. In this context | was positioned within and have been a
memberof the network under investigation, and as a result | have been able to access and collect
situated knowledge (Johnstehal, 2000; Foley and Valenzuela, 2005). In particular, acting as a
participantobserver enabled me to provide insight concerning thewetwork functions both

internally and externally, something that would not usually be available to an external researcher
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(Woods, 2010). In this instance, taking on the role of a participlserver has allowed me to
explore both thesdamctopandpieetives. The conce
perspective of someone within an organization, and helps the researcher to understand the
behaviour of a network. The concept of dAetico
which d@tempts to relate and explain observed behaviour of a network within the context of the

scientific literature (Fetterman, 1998; Currall and Towler, 2003).

A key challenge of such situated research is to avoid the loss of analytical perspective. This
conce n was addressed by acting as a frefl exive g
member and participant in mind and separated from those of the researcher during observation
and evaluation through a continual process of reflexivity (Lewis andeRu2011; Burngt al,
2012). In this way explicitly considering positionalityvhich concerns the relationship between
the researcher and the researcthedan hel p Aacknowl edge our own po
as researchers (Woods, 2010; Casta@012, 381). This reflexive process of occupying what has
been described as tédta, 2018) psatamiliaboned fov OMAFGtafff Bur n s
members who must frequently avoid a conflict of interest between the goals of the agri
environmental nsvork, the objectives of the government, and the needs of the broader population

the government serves.

2.4 Data Collection

An overview of the methods used for collecting and analyzing data is presented in this section;
additional information about the specifipplication of the methods described here is provided in
detail in Chapters Three, Four and Five. Data sources irthaeistructured interviews of key
informants, a questionnaire survey of all SPC members and relevant organization representatives,
a review of pertinent documents, and ralstrusive observations at meetings and workshops.

Interaction with human subjects was approved by the Office of Research Ethics (ORE) at the
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University of Waterloo through two separate reviews of ethics of reseamhimyhuman
participants. ORE Approval #16314 provided permission to conduct the key informant interviews
and collection of nomwbtrusive observations. ORE Approval #16515 provided permission to
administer the survey questionnaire. No ORE approvals wqrered for the review of pertinent

documents.

A key source of information was the questionnaire survey that contained a mixture of
closed and opeanded questions. In addition to collecting a range of demographic information
(e.g, age category, level efducation), questions queried respondents concerning their attitudes
on how closely the problessolving process met the criteria for collaboratypgroaches to
problemsolving and the role of stakeholders and stakeholder networks in the creation and
shaing of vernacular knowledge as part of the SPP process. The purpose of attitudinal questions
was to seek the views of respondents on the SPP process in general, and their SPC in particular,
as a forum for collaborative problesolving within which stakehders and stakeholder networks
could coeproduce vernacular knowledge. Closattled attitudinal questions concerned four key
roles: (1) the contribution of stakeholders to the probdeiwing process; (2) the role of
stakeholder networks in the problesolving process; (3) individual SPC members with whom
they shared and received information; and (4) stakeholder groups involved in the SPP process
with which they shared and received information. The clesetkbd attitudinal questions used a
five-point Likerttype scale (Strongly Disagree, Disagree, Undecided, Agree, Strongly Agree).
The questionnaire also asked respondents to identify the people from whom, or with whom, they
received or shared knowledge, and to rank how frequently they exchanged informdtitresst
individuals. The purpose of the relational questions was to determine the people with whom the
respondents shared information, and what value they placed on the relationship with the person
with whom they shared information. The closadled relatinal questions used a fiypmint

Likert-type scale (Very Often or Always, Often, Neither Often nor Seldom, Seldom, Very
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Seldom). Opefended questions were interspersed within the cleseéd questions; these

sought specific examples for the themes qudhealigh the closednded questions.

The questionnaire was hosted on the Faculty of the Environment web server at the
University of Waterloo. A prototype version of the survey wastested on a group of graduate
students and government staff members exiperience with voluntary and regulatory water
management programs who were not part of the research project. The purpose effetbte pre
evaluation was to determine if the questions were understandable, to determine the length of time
it would take to cmplete the questionnaire, to ensure that respondents were able to access and
complete the internet version of the survey, and to confirm that survey responses to the survey
were being recorded in the survey database. The survey questionnaire was reeidaxhba
comments received during the giest. An internet web link and generic password were
distributed by email to all 405 SPC members and 30 representatives of organizations with an
interest or involvement in the SPP process. Email addresses for resfsowdre collected from
online lists maintained by individual SPCs, or from lists that were provided by SPC staff. A copy
of the survey questionnaire is contained in Appendix A. Response rates for the various parts of
the survey fell within accepted rates this type of survey (Kaplowitet al, 2004; Gigliotti,

2011), and are discussed in Chapters Four and Five.

Nine in-depth,semistructured key informant interviews were conducted with key
informants representing various sectors thatéhaignificantinterest and role in the SPP process,
individualswho were considered to hakiadsignificant experience with voluntary water
management programs, and who would be able to provide significant insight about the SPP
process i n gener aslperspextivalin plarticalan. Infohmaritsrincliededc t or 6
representatives of an environmental {gmvernmental organization, a provincial agricultural
organization, a lowetier elected municipal official, an uppger municipal water programs

manager, and staffembers with Agriculture and Agikood Canada, Conservation Ontario, the
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Ontario Ministry of Agriculture and Food, and the Ontario Ministry of the Environment. Key
informant interviews had two main purposes. The first was to test the themes that had been
identified from document analysis and initial observations from meetings and workshops related
to the SPP process, and which were later used to develop the closed aaddgzbguestions.

The second was to identify different local and provinsiile stakeolder networks that were
involved in the SPP process, and should be inclirdadist of potential information for SPC
members in the survey questionnaire. The list of epeded questions that were used during the
semistructured interviews is containedAppendixB. All interviews were digitally recorded and
transcribed verbatim by the author or by a professional stenographer. All transcripts were first
verified against the interview recordings, and then sent back to the participants for feedback to

confirm their accuracy and to ensure fair representation of their views.

In total, 312 publicly-available documents were collected and reviewed as part of the
research. These documents included-pegewed articles, texts, provincial regulations, policy
and program publications, position papers issued by organizations with an interest in the SPP
process, and articles from nagademic publication®ocumentsvere reviewed and interpreted
to identify common themesind to develop a better undersiagdf how fiparticular
understandings, imageries or systems of knowledge are informing and/or shaping network
governance and concrete ways of acting within netvadiksmark and Trianafillou, 2007, 101,
Matthews and Ross, 2010). It was recognized that the diffedocuments that were available
concerning the SPP process reflected the perspectives of the individuals and organizations that
have generated t hem. However, the purpose of
information to determine underhyg perspectives, but rather to be aware that such perspectives
may have existed and ensure they were accounted for in the interpretation of information acquired

through the research (Babbie, 2001). This is in contrast with a representational approach that
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considers documents to be factual records of what has transpired at the time of their writing, and

not subject to interpretation (Esmark and Trianafillou, 2007).

Participant observation was used to record comments by state asthteactors at public
meetings and workshops; this technique is a valuable part dfikhie approach (Kearns, 2000;
Payne and Payne, 200 Crossley (2010) observes such cpaded observation has several
advantages. First, a participant observer is able to spot changes iitude aftparticipants as
discussion on different themes progresses, and how the group did or did not manage to
collaborate to find a mutually acceptable solution to any disagreements that arose, which is
something that would likely be missed if the reskaravas not present. Second, a participant
observer is able to identify and assess the influence of what Crossley (2010, 20) describes as the
fimechani sms of relationship formationd which i

feelingsand meanigs 0 t hat <create a collective identity.

Two types of observation were used as part of the research. First, observation was used to
gain a contextual interpretation or understanding of wiaattaking place at a particular time and
pl ace usi mtasoab séepravretridc iappapr oac h ( Ke athenmonthy2 000) .
meetings andix workshops where | was presenting or interacting directly with participtese
settingsprovided opportunities to collect key qualitative data. For instancenalies was
useful for identifying key concerns that participants had with the creation and sharing of
vernacular knowledge, and provided useful anecdotes concerning their experiences as part of the
SPP process. Second, observation was used to collecleroempary evidence to corroborate
data collected through more structured methods, such as interviews or a survey, using an
6obsaspwernt i ci panté6 approach (Kearns, 2000). Thi
workshops where | was not directly involvedhwparticipants, where | had an opportunity to
listen actively to interchanges between participants, and which helped to explain or illustrate a

concept that arose elsewhere in the data collection process. For instance, observation was
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extremely helpful idearning about the successes and challenges that different individuals and

stakeholder groups had experienced when creating or sharing knowledge.

2.5 Data Analysis

Data were analyzed tastoverif the problemsolving processes were consistent with a
collaboitive governance approach (Objective 1) and to evaluate the contribution of stakeholder
networks to the creation and sharing of vernacular knowledge within these processes (Objective
2). As noted, a key purpose of the data analysis approach was totéatfiariangulation of data
collected by different methods, and to support the interpretation of data and development of
conclusions in a manner that promoted comprehensiveness, credibility, reliability and validity of
the research process and its findiriiylorse, 2003; Hoggaet al, 2002; Bogason and Zglner,

2007; Teddlie and Tashakori, 2009). The manner in which qualitative and quantitative data were
analyzed is discussed in general below, with detailed accounts provided in Chapters Four and

Five.

Qualitative data included responses to epaded questions provided during key informant
interviews, notes taken during observation at workshops, and answers{enoleelhquestions
from the online survey questionnaire. Digital recordings from key infotinéerviews were
transcribed into digital transcripts. Responses to @meled questions were downloaded from the

online survey database, and organized and stored as digital files using Microsoft Excel software.

The gqualitative data were analyzed iryatematic waydesigned to identifgndcategorize
understandings and perspectives provided by the research subjects (Babbie, 2001; Esmark and
Trianafillou, 2007). The goal was to search for extended phrases or sentences that formed themes
(Morse and Richals, 2002; Saldana, 2011; Guestl, 2012) that were consistent with elements
of the conceptual framework developed in Objective 1. This process of whateBak§2012)

describe as fAiwinnowingo, invol veddiaterpretinger at i ve
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thetext of notes, survey responses and transcripts. In this way the analysis of the data collected
during the case study was thedeg (Howitt and Cramer, 2008; Howitt, 2010), anchored in the
themes developed from the earlier review ofttieory and experience (Morse and Richards,

2002), and built on rather than created new theory (Burawoy, 1991).

Quantitative data were provided by the online survey questionnaire in two forms. The first
form included responses to closeaded Likerttype ale questions with an interval level of
measurement of respondent attitudes. Attitudinal data were downloaded from the online survey
database, and then organized and sorted using Microsoft Excel software. Data were then
transferred into SPSS Statisticsrsien 20.0 software (IBM, 2a) for descriptive and inferential
statistical analysis. Details about inferential statistical analysis are provided in Chapter Five. The
second form also included responses to clesetkd Likertype scale questions that indied
the existence and frequency of knowledge sharing relationships with other statestataon
actors €.g, other SPC members). Relational data were organized and sorted in a similar manner
as the attitudinal data, but were then encoded into matréieg Microsoft Excel software. The
matrix data were transferred into UCINET Social Network Analysis software (Boejatt]

2002) for analysis and interpretation. Specific details about social network analysis are provided

in Chapter Four.
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Chapter Three

Evaluating an Agri-Environmental Network and its Role in Collab-
orative Problem-solving

3.1 Introduction

Complex problemshatcannot be resolved using a traditional probkstving approach guided

by expert sciencarebecoming more commaTurner, 2004). @mplex environmental problems,
many of these associated with contemporary water management, are particularly challenging
because they are set within a broader societal context that includes financial, institutional,
economic, politicalsocialand technicleconsiderations (Patriost al, 2008). This has led to the
recognition that an alternative approach is necessary for making decisions about water
management, one that incorporates the knowledge and perspectives of different stakeholder
groups (Functowicand Ravetz, 1993; Wynne, 2002). In tbimpterthe focus is on a particular
alternative approachcollaborative approaches to environmental prokdaingi that brings
diverse stakeholders together to integrate different forms of knowledge with cimbrliefs

and values, antb engage in probleraolving using a consensbased approach (Lemos and

Agrawal, 2006; Paavola, 2007).

The contribution of stakeholder networks to collaborative approaches to prebleing
involving complex problems has reeed growing attention. Stakeholder networks can help
encourage the development of relationships between and within groups (8lahc@011).
Stakeholder networks are particularly useful for helping diverse interests to work together to
share and integrate knowledge (Sgrensen and Torfing, 2009; €aglor2012, and for
promoting communication and -@peration among stakeholders ceming issues across vertical
and horizontal scales and administrative, physiographic and political boundaries (Paquet, 2001;

Peters and Pierre, 2004; Reed and Bruyneel, 2010).
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Given theirpotentialsignificance for collaborative approaches to probsmiing, it is
important to better understand what stakeholder networks are, how they function, and how they
contribute to the creation and sharing of knowledge. In this chapter, a-methdds study is
used to explore two related questions. First, what fufrproblemsolving process traditional or
collaborativel is used within a stakeholder network to reconstruct and reconcile nesxiatidg
ideas (Peters, 1998; Torfing, 2007; Bevir and Richards, 2@®)ond, do such closed networks
resist or faciliate the integration of new and existing ideas and information with the beliefs and
values of network members as part of internal prokdehing processes (Peters, 1998; Torfing,
2007; Bevir and Richards, 2009)fis case study examines these questiotieawatershed and
provincialscale by interpreting a network that is involved in a mandated collaborative problem
solving process in the Canadian province of Ontario. This case study focuses on the involvement
of a network of farmerasho were elected to present their local farm communiti€ghis network
is situated within the broader context of agricultural andemgyvironmental networkis Ontario.
The chapter begins with a brief review of the related literature. This is followed by an overview
of the methodology. The results of the research concerning these two questions are then
presented. The chapter closes with a discussion that relates the research results to the literature

presented, and provides insight for the theoretical and empirical literature

3.2 Challenges and Opportunities

321 Complex Problems and Problem-solving
There is growing consensus that an exgexten approach is not adequate for dealing with

complex problems concerning the environment and risk (eaah, 2005; Renn, 2008). On its
own, expert science is not suited to the growing and increasingly complex needs of the
contemporary state (Functowicz and Ravetz, 1993; Ravetz, 1999). Complex problems are
characterized by different forms of riskomplexity, uncertainty, and ambiguity. Thaelgo have

no clear end point or obvious solution, involve many state andtabda interests, and have an
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unknown risk of adverse outcomes (Gough, 1997; Ravetz, 1999; Wynne, 2002; Turner, 2004;

Lachet al, 2005; Dilling, 2007). Indeed, complex problemsa been characteri zed
scientificd because more than scientific knowl
(Turner 2004, p. 253). They have proven to be a particular challenge because traditional risk

analysis and expert science have difig rationalizing and incorporating local knowledge and

societal beliefs and valuéswvhich tend to be qualitative and subjective in nature (Jasanoff, 1998;

Slovic, 1998; Smith, 2004). In a large part, because of these challenges and despite associated
limitations, expert science continues to be the primary basis for addressing complex questions

(Turner, 2004).

The disconnect between expert science and the complex problems that it is intended to help
society resolve has been the subject of growing conagim both the scientific and broader
communities. This concern has led to the development of a number of alternative scientific
approaches, i ncl-Niadri magl &,Moadred 28R e folPebabjRO08;6 s ci en
Functowitz & Ravetz, 1992; Rawt1999; Wynne, 2002). These alternative approaches share a
number of common requirements including greater accountability; expanded involvement of
citizens in research planning, practice and implementation; increased reflexive engagement on the
purpose ad use of knowledge; and, incorporation of expert science and local knowledge through
a formal and deliberate forum that involves the concerns of the broader community. An
alternative problensolving approach is needed that can incorporate these requisdmentder

to deliberate and find solutions to complex problems in a more efficacious manner.

3.22 Collaborative Approaches and Vernacular Knowledge

Environmental problersolvingapproachebave been linked to good governance. Governance
includes the mechanismgrocesses and structures through which society makes or influences
decisions and shares power (Lemos and Agrawal, 2006; Innes and Booher, 2010). Growing

interest in governance is part of a shift from probkatving primarily or solely by governments,
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where the state mandates change primarily through regulation, to one where stakeholders play
key roles, and where other ways of making decisions are used alongside traditional approaches

(Glasbergen, 1998; Gunningham, 2005; Jortaal, 2005).

Collaborative approaches to environmental probleolving have been identified as an
approach that is well suited for addressing complex problems because it can involve stakeholders
and incorporate their knowledge and concerns into the predidring process (de Lagnd
Kreutwiser, 20@; Lemos and Agrawal, 2006; Paavola, 2007). Collaborative approaches to
environmental probleraolving bring diverse stakeholders together, often including government
representatives, to make decisions collectively using a conseasedapproach where power
and responsibility are shared (Innes and Booher, 2010). Collective action is a critical part of
collaborative problersolving because no single interest, public or private, has all the knowledge
required to solve complex problems (i8g 1998; Laclet al, 2005; Blackstock and Richards,

2007).

An important aspect of collaborative problawiving is its potential to integrate expert
science, |l ocal knowledge, community beliefs
1993; Fischer2000).Local knowledge in this context is defined as knowledge that has been
gathered by the community through experience, rather than through scientific observation or
measurement, over one or more generatibolkeé,2004). This process of integrationvalves
stakeholders in generating vernacular science or knowledge during their deliberations and
negotiations of solutions to problems (Orr, 1991; Letchl, 2005; Bartel, 2013). Vernacular

knowl edge can provide stakehom doér Enwiwl e diy &

@u ¢

more relevant to their problem thhAsm i s scienti

consequence, vernacular knowledge can empower participants involved in collaborative
processes and enable them to move beyond the limitatiengert science by providing a

mutually relevant foundation for deliberating complex environmental problems in several ways.
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First, the process helps scientists, state representatives and stakeholders to engage in sharing
and integrating scientific arildcal knowledge, discussing vakbased issues, and building
relationships that promote trust, common rules, shared values, inclusion and empowerment (Carr,
2004; Turner, 2004; Cag al, 2006; van Wylet al, 2007). This process helps participants
adjud their perspectives and expectations so that they can make concessions that are necessary
for efficacious problensolving involving complex problems (Laeht al, 2005; Falkenmark,
2007). This will also help promote more rigourous outcomes by incorpgtatial perspectives

(Carr, 2004; Casht al, 2006; van Wylet al, 2007).

Second, the process helps overcome questions regarding what constitutes valid knowledge

for supporting the development of solutions to environmental concerns (Rogers, 1997).
Determning what valid knowledge is has been a key challenge associated with the transition to
collaborative problersolving because multiple forms of knowledge have historically been
excluded from the problesolving process (Rogers, 1997; Montpetit, 2003; ¢rewed Booher,

2010). The ceproduction of knowledge allows the concerns of competing stakeholder groups to
be acknowledged, can help resolve or avoid conflict between state representatives and
stakeholders, and helps move them towards negotiating shdacednes (Innes and Booher,

2010).

Third, the process helps to reduce the perceived distinction between expert science and
local knowledge. Scientific expertéten insist thaexpert science is the only valid knowledge,
and have dismissed the knowledgetaksholder groups as invalid (Montpetit, 2003; Innes and
Booher, 2010). This distinction has been difficult to justify with the recognition that some
stakeholder groups have participated in formal scientific training and have incorporated this
knowledge ito their practices (Raymoret al, 2010). For example farmers may integrate local

knowledge about their specific farm operation with agricultural and environmental science that
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they have received through formal academic training (Tsousadik 2000; Moore, 2006;

Ingramet al, 2010).

3.2.3 Collaborative Approaches and Stakeholder Networks
Human communities comprise an overlapping network of networks (Wellman, 1979; Crossley,

2010; Brummelet al, 2012). A network is formed by a group of interdependent perato

typically have a mutual understanding and shared vision concerning some activity or interest

(Stoker, 1998; Paquet, 2001). A key feature of a network is that the members are connected or

linked by relationships through which resources can flow (Bnefret al, 2012). These

resources can be tangible, such as assisting a neighbour to build a structure, or intangible, such as
the sharing of information on a topic of mutua
the energy and creativity tfiose with the greatest stake in successful environmental

management: the people who |ive in or depend o

Networks can help promote the collective action necessary for collaborative approaches to
environmental prdlem-solving In particular, they casupport the creation and sharing of
vernacular knowledge. First, networks can promote the development of relationships through
6bondi ngé, involving relatively close relation
cohesive networks (Blancazt al, 2011). The development of relationships is important because it
encourages a sense of responsibility, connectedness, shared values and trust among and between
stakeholder groups, and helps them to develop common rules, equity and mutual empowerment,
all of which are critical for collaborative approaches (Carr, 2004; Turner, 2004; Mitchell and
Breen, 2007; van Wykt al, 2007). The benefits of building closer relationships were
demonstrated when a diverse group of stakeholders worked collaborativel opden
approach to support the-itroduction of a threatened bird species in an intensively farmed part

of Texas (Yaffee and Wondolleck, 2000).
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Second, interaction between networks can encourage stakeholders from different
backgrounds 80 byebtéel dbnpgdgennections between
(Blancoet al, 2011),andto work together to cproduce knowledge (van Wy al, 2007;

Sgrenson and Torfing, 2009; Restchl, 2010; Tayloret al, 2012. This can helpo mitigate

power dfferentials that often exist between different stakeholder groups, encourage reasoned
debate and negotiation, and promote the discussion of-bakedl issues (Innes and Booher,

201Q Paquet, 2001; Schusler al, 2003; Carr, 2004; Reed and Mcllveen, 200chet al,

2005). The benefits of building bridges between divémterests were demonstratedtie Rural

Water Quality Program in Ontario, Canada, which was designed and implemented collaboratively

by representatives of farm and government ageliSiegpson and de Loé, 2014)

Third, networks can also promote communication andperation between stakeholders
concerning issues that cross horizontal and vertical scales (Paquet, 2001) through a process of
multi-level governance (Eckerburg and Joas, 2004; Peters and Pierre N20fidlevel
governance promotes the movement of power vertically (downwards) from senior levels of
government to local agencies, and shifts authority horizontally (outwards) from the state to
stakeholder groups, across different scales and administigtiygpgraphic and political
boundaries (Paquet, 2001; Peters and Pierre, 2004; Reed and Bruyneel, 2010). For instance,
agricultural networks have been successful in sharing knowledge about better farming practices
within the farm community, and raising ameness about farming within the af@mm

communities (Lubell and Fulton, 2007; Tsouvaisal, 2000).

Despite the existence of a growing body of scholarsh@circumstances and factors that
give rise to networks, and how they form, evolve and funcaoe not well understood from both
a theoretical and empirical perspective (Hay, 1998; Torfing, 2007). Stakeholder networks have
been characterized (and often dismissed) in the literature as closed and static entities that have

actively resisted the entand influence of external ideas and societal pressure to change
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(Daugbjerg, 1998; Sgrensen and Torfing, 20@Has also been alleged tisikeholder
networkshaveacted toshieldactivitiesfrom environmental regulation, and representatives of
environmental regulatory agencies and fgmvernmental organizations have besoluded from
decisionmakingprocesses3kogstad, 199@augbjerg, 1998; Montpetit, 2003Jhe result is a

form of problemsolving that only includes members of the stakeholder n&t{dontpetit and
Coleman, 1999)Conversely, networks have also been portrayed as porous to external influence,
allowing new ideas to enter through contact with broader society and by the inclusion of new
members (Bevir and Richards, 2009). For exampgecaltural networks have been recognized

as horizontally and vertically integrated entities (Lubell and Fulton, 2007) through which
knowledge can flow. Although agricultural networks in western democracies have traditionally
focused on issues related fatinizing agricultural production, they have expanded their scope of
interest (and influence) in the last 30 to 40 years to include environmental issues associated with
farming (Daugbjerg, 1998; Marsh, 1998; Montpetit, 2003). Further, agricultural netarerkew
known to be important vehicles for distributing knowletigés membersbout agr

environmental best management practices for protecting water resources (Lubell and Fulton,
2007), and for helping the farm community to share knowledge abounfamith the non

farmer community (Tsouvalist al, 20M). As a consequence, agricultural networks have evolved
to provide farmers, researchers and government representatives involveecimvalgnmental

and other issues with an outlet for creating dratiag knowledge as part of problesulving
processesperatingat local, provincial/state and national scales (Skogstad, 1990; Lubell and

Fulton, 2007).

These different perspectiveaggest that there continues to be a lack of understanding
concerning steeholder networks. In particular, two questigitsnd outoncerning the
development and function of role of stakeholder networks. First, do stakeholder networks adopt a

collaborative or more traditional approach for reconstructing and reconciling nguveand
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existingideas (Peters, 1998; Torfing, 2007; Bevir and Richards, 2009)? For instance, is problem
solving within a stakeholder network bound by historical norms and practices, or have problem
solving practices evolved to become more collaborative aed?&econd, do stakeholder

networks participate in the creation and sharing of vernacular knowledge, and if so, hosdoes
occur? For instance, how does the probsamtving process within a stakeholder network promote
the integration of new and existiidpas and information with the beliefs and values of network
members (Peters, 1998; Torfing, 2007; Bevir and Richards, 2009)? These questions are
particularly relevant for networks that operate with little societal involvement and oversight, and
whose merhership and activities remain largely the subject of speculation (Daugbjerg, 1998;
Montpetit, 2003). It is anticipated that the answers to these questions will provide insight
concerning the operation of stakeholdtate networks that attempt to operata imore open

manner, and their contribution to collaborative approaches to pretakmng.

3.3 A Conceptual Framework

Collaborative approaches are an important emerging way of suppibiog production of

vernacular knowledge as part of a mgtiakeholde problemsolving process for finding robust
outcomes concerning complex environmental probl&mskey interrelated attributes gleaned

from the theoretical and empirical literature can be used to determine whether or not a-problem
solving process conforms to a collaborative approach. These six factors are summarized in Table

3.1. The rationale for mphasizing these characteristics is provided in the next section

3.3.1 Stakeholder Involvement

Stakeholder involvement is important for influencing the manner and extent to which
environmental problersolving is undertaken. Specifically, it has been suggestddhé
limitations of expert science can be addressed by involving state representatives with other

stakeholders in guiding environmental probisoiving initiatives through a frorgnd, reflexive
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guestioning of the process (Wynne, 2002; Jasanoff, 2008 ig different from the traditional

linear model of expert science where the public becomes involved once the scope and context of

problemsolving process has been defined by the state. Reed (20087 Rd2@sions

i nstitutional | ypadicipaterdwheralstate epresdntatives bl stakeholders

networks work collaboratively to solve problems that they could not solve independently of each

other. Such a level of involvement is an important part of building trust and promoting the co

prodwction of knowledge, where stakeholders discuss and develop an understanding of each

ot herd6s positions. Sthatarless divisivealermooe likelgtalbe t o

acceptedandhave a greater chance of beimgplemented IRC, 2000; Lemost al., 2010).

Table 3.1: Key Attributes of Collaborative Approaches

Attribute

Significance

Stakeholder Involvement

Process should involveakeholdersn framingthe process, ang
developing and implementing solutions

Reciprocal Communication

Processhould promotehte multi-way sharing of information
and interests that refledifferent perspectives

Stakeholder Capacity

Process should encourage stakeholders to develop capacit
action

Process should provide an opportunity fiakeholdergo
dewelop capacity forselfinterest

Stakeholder Expertise

Process should provide opportunities for stakeholddrsitd
contributory expertisén order to sharéocal or scientific
knowledgemore effectively

Process should help stakeholdewdd interactional expertise
order tounderstangdshare and translate information between
different (contributory) knowledge communities

Accountability

Process should encouragekeholdes to consider and
represeninterests and concerns détworkmembers

Process should encouragekeholderepresentative actions tq
reflectbroaderinterestsof stakeholder network

Legitimacy

Processhouldprovide an adequate foruin which diverse
interests aradequatly represergd

Process should promoteitcome thatwill contribute to the

common goodwill be effective, and can be implemented
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3.3.2 Reciprocal Communication
Promoting reciprocal communication helps to change the movement of information from a one

way flow, where state technical experts educate stdétehgroups about water concerns, to a
multi-way flow, where state representatives and stakeholders share information from their
different perspectives (Bellamgt al,, 1999; Laclet al, 2005). Reciprocity can also encourage

the collaboration of scientis state representatives and stakeholders to engage in sharing and
integrating scientific and local knowledge, and discussing Jahsed issues (Carr, 2004; Turner,
2004; Caslet al, 2006; van Wylet al, 2007). This helps state representatives anektafters

to better understand conflicting and shared perspectives and concerns that can arise as part of the
problemsolving processReciprocityalsohelpsto build vernacular knowledge, which is

important for encouraging greater public involvement irbmasolving concerning complex
problems which have a societal context (Lathl, 2005, 12)This improves problersolving by
incorporating the local perspectives of stakeholder groyggemoting greater rigour through the
co-production of knowledge @r, 2004; Casbt al, 2006; van Wylet al, 2007), and by helping
participants to adjust their perspectives and expectations so that they can make concessions that

will benefit society and the environment (Falkenmark, 2007).

3.3.3 Stakeholder Capacity
Stakehdder capacity is necessary for stakeholder groups to participate effectively in problem

solving (Carr, 2004; van Wyt al, 2007). lveyet al.(2006)stak thatthere are two potentially
opposedformsaf apaci ty. The f i rwhereindisidudscoagpapswaiky f or ac
to meet externally i mposed o bdeetcetrinvivdmset i Tohned s e c
i ndi vidual s or groups seek to d6estahbtlal, sh and a
2006, 946). Collaborative approachesnvironmental problersolving accommodate both

forms of capacity, although the latter could be perceived by state representatives and stakeholders

as an impediment to achieving consensus among stakeholder groups. However, Mitchell (2005,
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1340) statestht it he real ity is that individuals and
mandates, and it would be unwise to ignore the
conseguence, although stakeholders have their own agémelasan sharend discuss

perspetives This can help stakeholderswork together to achieve a balance between their own

and external motivations, and provide a forum to make concessions necessary for the success of

the project (Lactet al, 2005). It is possible at the outset of thelppemsolving process that

stakeholder groups will be more interested in the latter form of capacity than in the former.

However stakeholder groupsansupport the overall goals of the problswiving processven

thoughthey may not completely agree tithe process as envisioned by stakeholder groups, or

required by legislation.

3.34 Stakeholder Expertise
Stakeholder expertise is an emerging concept in the theoretical and experimental literature that

concerns the ability of actors to participate effectivelgollaborative problersolving.

Contributory expertise has been described as the atifilitiakeholders to share knowledge from

a single perspective, either local or scientifiternatively,interactional expertiskelpsa

stakeholder to understanddashare information between different perspectives (Carolan, 2006).
A stakeholder with contributory expertise has and can share abstract/general or local/practical
knowledge concerning a particular topic. A stakeholder with interactional expertise ditatdaci

the exchange of knowledge between contributory experts, which can facilitate a perspective by
participantqCollins, 2004) However, an individual who has interactional expertise in two
different knowledge communitiees not have to have contribot expertiseAs a result, a
stakeholder with interactional expertise can help both different stakeholder group members to
share and under st an dssistinghdm towork gethes to iptegrakep e ct i ves
different types of knowledge in order achieve a balance between their own and external

motivations as well a® make necessary concessions as part of the collaborative process.
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3.35 Accountability
Accountability is important for ensuring that the problsaiving process reflects the concerns of

stakeholders and the broader community (Murdoch and Abram, 1998; Ste8&:rBlackstock

and Richards, 2007). Bringing together individuals and groups, often with different backgrounds,
interests and expectations, can lead to accountability concems tfges. The first involves
individual stakeholder groumembers who may not accept the arrangements agreed to by their
representatives in the network, but who may not express or act on their concerns because of their
loyalty to the group or the networktoker, 1998; Carr, 2004; Turner, 2004; Cashl, 2006;

Mitchell and Breen, 2007; van Wk al, 2007). The second concerns individuals or groups who
represent thaetwork,butwhose concerndo not represent those of the netwadkk a

consequence, traecisions of the network may reflect only the getérest of thenetwork
representativeand decisions may be made at the expense sfakeholder communit§Stoker,

1998; Carr, 2004; Turner, 2004; Cahal, 2006; Mitchell and Breen, 2007; van Wgkal.,

2007).

3.3.6 Legitimacy
Legitimacy is important for ensuring that the efforts of collaborative approaches to environmental

problemsolving are effective over time Iyriving torepresent the interests of all affected
stakeholders (Stoker, 1998; Blaakst and Richards, 2007). A key related challenge is how
legitimacy can be maintained in a process where it is impossible for all interests to be represented
(Montpetit, 2003). It has been proposed that if a decision results in a common good, then a
collabaative approach that does not include all possible interests may be legitimate, particularly
where specialized technical knowledge is involved (Scharpf, 1997; Montpetit, 2003). Process
legitimacy issues include those that are internal, such as providadegoate forum for

resolving stakeholder issues, and external, such as ensuring adequate representation of interests

and concerns of groups with the issue(s) under discussion (Blackstock and Richards, 2007;
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Fawcett and Daugbjerg, 2012). Bathtcome angbrocess concerns will require a balance to be

struck between inclusiveness and efficiency (Dreyer Hanson, 2007; Provan and Kenis, 2007).

3.4 The Emergence and Evolution of an Agri-Environmental Net-
work: An Example from Ontario Canada

Collaborative approaches to problawlving concerning complex problems involving the
environment, such @aeose common in manyater managemesituations require the

involvement of key stakeholder group®¥RI, 2004; Lemos and Agrawal, 2006: Ansell aras,
2007; Reed, 2008). One example relates to concerns about the potential impacts of agricultura
practices on water resourcesgylabal, regional, and local scal@CCA, 2013). Impacts on water
resources from agricultural practices have come under ggosarutiny and criticism as more
intensive methods and technologies have been used to increase production to meet the food
requirements of a growing global population (Jarosz, 2000; Wilson, 2009). With the global
population estimated to reach 9 Billion 930, it is anticipated that food production will need to
increase globally by a minimum of 70% compared to current levels, resulting in an estimated

increased water demand of at least 25% over current needs (FAOV2BB92009; Hoff, 2011).

Agri-environmental networks will continue to have a significant role in collaborative
problemsolving processes involving this and other environmental concerns related to agricultural
activities (Montpetit, 2003). An example from Ontario, Canada, provides an ogpottuprobe
guestions concerning the evolution of an agvironmental network that includes representatives
of the provincial ministry of agriculture, agricultural commodity groups, and provincial farm
organizations, and other interested individualsgnodips, and its participation in policy and
program initiatives at the local and provincial scale. The Ontario example is significant in two
ways. First, it demonstrates how a stakeholder network that has existed in one form or another for
more tharacertury can evolve to address complex problems that lie outside of its traditional

focus. Second, it is an example of how an established network can modify its approach and
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participate in emerging mulitakeholder probleraolving processes. This evaluatieruiseful

from an empirical and theoretical perspective for two reasons. First, the network provides insight
for understanding how an aggnvironmental network may emerge and function in situations
where the agricultural community and state are beginoingptk together to address

environmental challenges such as water management. Second, it is an example of how an
established agricultural network can evolve to address concerns that have been outside of its
traditional focud in this case the integratiaf environmental issues into a productomented

mandaté and participate in collaborative approaches for addressing them.

The Ontario example is assessed in two ways. First, the conceptual framework presented
and discussed above is used to guide thduation of the agrenvironmenadl network in two
ways. Thekey attributes presented in Tal@el serve as a rubric for evaluating if the behaviour of
the network is consistent with the characteristics of a collaborative praioeimg approach.
This provdes an opportunity to explore how nstate actors in general, and farm organization
representatives in particular, can work with the state to create a stable stakeholder network, and
how this networkhasevolved and contributd to external problersolving processes. Second, the
manner in which this network has participated in the integration of expert science, local
knowledge, and community beliefs and values, is evaluated. This provides insight concerning
how a stakeholder network can create and shanagelar knowledge within the network as part

of its involvement and contribution to muttiakeholder problermolving processes.

341 Ontariobs Farm Networ k

Several related initiatives have contributed to the emergence of an agricultural network in Ontario
thd is integrated at the local, county and provincial scaled,ircludesfarmers and
representatives from farm organizations, a state agency, and other local and provincial

organizations that share an interest in agriculiuoeal farm communitieg Ontaio began

organizing as earlyastherld7 00s i n order to i mprove far mer s¢
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knowledge, and generally advance the interests of the rural community (James, 1914; Fowke,
1942; Dodds, 1980; Fuller, 1985). An example of this wastaork of Agricultural Societies

that was established to coordinate local, regional and provisaade activities (James, 1914;
Fowke, 1942; Dodds, 1980; Fuller, 1985). Such voluntary efforts were promoted more formally
by the Province of Ontario, whehe Department of Agriculture [now known as the Ontario
Ministry of Agriculture and Food (OMAF)] began working with the farm community in 1907.
These efforts have included building leadership in the farm community by helping to organize
local farm organiations €.g, 4H clubs), and helping the farming community to establish elected
entities including County Farm Federations, provincial commodity groups, and educational

associations (Reaman, 1970; Veeraraghavan, 1985; Biesenthal, 1991).

Local agriculturahetworks became formally connected at the provincial scale with the
formation of the larger Ontario Federation of Agriculture (OFA) in 1936 (Reaman, 1970: Dodds,
1980; Zwerver, 1986), and the smaller Christian Farmers Federation of Ontario (CFFO) in the
1960s (Veeraraghavan, 1985; Reaman, 1985). These provincial farm organizations have a direct
membership structure, with individual farmers electing provincial and local represenidiives
aresupported by member services and policy staff. The Province mgealthese efforts, and
provided support by implementing legislation in 1993 that required farmers to register their farms
and pay an annual fee to eithemfieorganization (Struthers, 200Farm leaders have also
increased leadership dcapacity by seing within anetwork of farm, commodity, local
organizations€.g, municipal government, service organizatiohg)participating on agriculture
related committees, arny helping to negotiate solutions to agricultwetated issues with state
representidves at local, regional and provincistales (Martin, 1972; Dodds, 1980;

Veeraraghavan, 1985; Biesenthal, 1991; Montpetit and Coleman, 1999.

The agricultural network hasdsosupported a research and educational system coordinated

by farmers, farm orgamation and OMAF representatives, and researchers (Reaman, 1970;
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Martin, 1972; Haslett, 1985; Biesenthal, 1991). One key objective of this system has been to
encourage the development and uptake of progressive agricultural science and practices that are
suitable for Ontario conditions (Reaman, 1970; Haslett, 1985; Veeraraghavan, 1985; Montpetit
and Coleman, 1999). This objective has been implemented by incorporating expert science and
local knowledge through two complementary initiatives. The first inigativolved actively
encouraging farmers throughout Ontario to participate in cooperative scientific agricultural
research coordinated through the University of Guelph (James, 1914; Reaman, 1970; Fuller,
1985; Haslett, 1985; Milburat al, 2010). The secahinitiative involved the incorporation of this
emerging agricultural scientific knowledge into farming practices across the province (Reaman,
1970; Biesenthal, 1991). These initiatives were implemented initially through OMAdion
extension science progms, and were later supported by farm educational organizations and
conservation authorities, (James, 1914; Reaman, 1970; Haslett, 1985; Millaly2010). On

farm extension efforts were replaced in the 880s with a more centralized technology

transfer approach (Milburet al, 2010), which has been integrated with regular education events

such as farm demonstrations, workshops, and conferences throughout the province.

342 Emergence of the Ontario Agri-Environmental Network
Efforts to mitigate impacten the environment from agriculture in Ontario have been influenced

by two social movements. The first was a conservation movement that began in the late 1800s
(James, 1914; Reaman, 1970; Biesenthal, 1991; Paehlke, DdE0bjectiveof the
conservatioomovement was making farmers aware of the need to adogtessive agricultural
approachesoluntarily, such as the implementation of alternativérient and soil management
practices (Croil, 1861; Reaman, 1970; Fuller, 1985)s objective was promoted through
agriculturalextension effortswvhereextension workerbelped farmers to identify and implement

alternative practiceCressman, 1981; Paehlke, 1997; Forkey, 2012).

47



Broader societal awareness of the environment reskimtdhe 1960s and 1970s following
the publication of domestic and international research that demonstrated that land use activities
were impacting the environment (Richards, 1987; Montpetit and Coleman, 1999; AGCare, 2007).
For instance, the InternatiorlReference Group on Great Lakes Pollution from Land Use
Activities (also known as PLUARG) studies of the Great Lakes concluded that society was
having a negative impact on water quality in the Great Lakes with agricultural and urban land use
activities identified as significant sources of water quality degradation (1JC, 1978; Cressman,
1981; OCSCSA, 1983). Conservation efforts were then intensified through a series of state
sponsored costhare programs in Canada and the United States that were deiov@mtarioby
conservation authorities in collaboration with farm organizations, OMAF, and the newly
established Ontario Ministry of the Environment (OMOE) (Cressman, ¥98Gare 2007;

CCA, 2013).

Increased environmental awareness in the 1970s alsodeskttond movement that
contributed to the formation of nggovernment organizations and efforts of nefdymed state
environment regulatory agencies that shared an interest in protecting the environment (Paehlke,
1997; Daugbjerg, 1998; Forkey, 2012). Eovimental norgovernment organizations (ENGOSs)
and state regulatory agencies focused their early efforts on advocating for or developing
regulatory programs for eliminating pollution sources associated with industrial activities in

urban areas (Paehlke,9R Forkey, 2012).

The scope of the environmental community broadened in the late 1980s to include
agricultural land use activities. This new interesagriculturded to a commitment by the newly
elected provincial government in Ontario to follow thrbwmn an election promise to introduce
environmental legislatiothat farmers considered dracon{@rudensSchuk, 2000Skogstad,

2008). In response to these pressures, 37 farm and commodity organizations formed a provincial

agri-environmental network in9B1 called the Ontario Farm Environmental Coalition (OFEC).
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OFEC was created to develop and implement a provinde program for addressing
environmental concerns associated with agricultural production practices (Vetrkley1998;
Fitzgibbonet al, 2004 Morrison and Fitzgibbon, 20)J40FEC also provided farm and
commodity organizations with a single organizatioat couldnegotiate with the provincial
government and other organizations with an interest ireayitonmental issues (Grudens

Schuk, D00; Skogstad, 2008

Given strong reticence and resistance to formal environmental regulations among farmers,
OFEC advocattfor, and eventually implemesd, a nonrregulatory alternative for addressing
agrirenvironmental concerr{®lorrison and Fitzgibbon2014) OFEC brought forward this
alternativethe Environmental Farm Plan (EFBEuring an impasse between OMAF and OMOE
concerning agrenvironmental legislation at this time (Verkleyal, 1998). A fundamental part
of the EFP was that each farmer sldodevelop and implement an environmental plan for their
farm operation to address agrivironmental concerns associated with air, natural habitat, soil
and water resources (OFEC, 1992; Verldewl, 1998). The EFP format was negotiated by a
working gioup composed of representatives from the-agvironmental network, and the OMOE
andthe Ministry ofNatural Resources (). The outcome of the negotiations was the EFP program,
which has been delivered since 1993 using adaypworkshop during which farmecomplete
risk assessment worksheets for their farm operation, and then prepare a risk management plan for
addressing the identified risks. The content of each worksheet was developed using a consensus
based process to negotiate risk assessment benchioyaakworking group that included farmers,
researchers and representatives from OMAF, conservation authorities, regulatory agencies, and

other interested groups such as ENGOs (Robinson, 2006).

343 Walkerton: A Trigger for Collaboration
In May 2000, seven pass died, and several thousand others became ill, when the municipal

water supply was compromised and contaminated water was distributed to homes and businesses
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in Walkerton, Ontario (O6Connor, 2002a). Justi
Walkerton tragedy, recommended that future outbreaks could be avoided by implementirg a five
part multibarrier approach for municipal drinking water systems. A key component was a
decisionmaking approach incorporating public involvement, based on thaépdaaof risk

analysis and guided by the precautionary principlé (C o n n o ). The 206o8d2Hyough fifth
barriers concerned the operation of a municipal water su@py C o n n o ¥, and RaGeeeb
implemented through theafe Drinking Water Act, 20qProvince of Ontario, 2002&@MOE,

2012). The first barrier addressed concerns with the raw water quality for municipal water
systems, and included the development of waterbhsdd source protection plans (SPPs). In

2007, the Province of Ontario implented theClean Water Act, 20068CWA) (Province of

Ontario, 2006) and first phase of regulations, which had the objective of preparin§Rés&br

municipal drinking water systems (OMOE, 2007).

Farm organizations had initially expressed support for soweter protection during the
Walkerton inquiry, and had offered to work with the OMOE duboththe development and
implementation of the SPP proce$be intent waso build on past efforts by the farm
community to protect water resources in Ontario (Armitage, 2001). However, the OMOE
i mpl emented a prescribed form of collaboration
understandings, especially inruralareeist h | ong agr i cul teual,b 2008, t r adi t i
318). This retreat to the familiar, centralized regulatory command and control rebpsrise@m
predictable reaction of government programs when presented with a high profile crisis €¢lordan
al., 2005; Innes and Booher, 2010). This action was also consistent with the behavior of
environmental agencies such as the OMOE, which have promoted a policy approach in which the
environment should be protected from land use activities using a regupfooach (Montpetit,

2003). This regulatory approach is also part of a historical tre@dmadiarsociety to restrict
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land use activities in rural areas in order to protect natural resources on the gadtfof the

benefit of the majority urban pagation (Forkey, 2012).

The responsibility for developing SPPs was delegated under the authority of the CWA to 19
Source Protection Committees (SPCs) (Fidut¢. Each SPC was responsible for a Source
Protection Area, which consisted of a single watetsbea Source Protection Region, which
consisted of two or more watersheds. The Chair of each SPC was appointed by the Ontario
Minister of the Environment, witbnethird the memberslivided among representatives of
municipalities, industryand thebroackerl ocal community such as fAenvir
ot her interest s PoVincetofhOntarip, 20@e2). Mdmbepshifpalso ioclude (

First Nations representativedere aband has reserdands located within the SPA or SPR.
Municipalities and First Nations bands were given the authority to select their meiiers.
authority for selecting representatives of other sectors was gi&wutoce Protection Authorities,
which comprisedhe Boards of Directors gire-existingwatersheebased cogervation

authoritie OMOE, 2007) Administrative and technical support was provided by local

conservation authority staff.

Unable to participate directly in the design of the SPP process, farm organizations initiated
an advocacy process to encouragepttowince to align the SPP process with agrwironmental
legislation and stewardship programs that prochetmnomically and environmentally
sustainable farming (Legislative Assembly of Ontario, 2006; OFA, 2006). The OFA also
contacted provincial legidi@ze members directly by letter to make them aware of the farm
communitybés support for source water protectio
concerns with the proposed SPP process. One outcome of these efforts was the creation of the
Ontario Drinking Water Stewardship Fund by the Ministry of the Environm&hich would

provide $7 Million per year for four years to help farmers and rural residents to implement
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activitiessuch as beneficigr bestma nage ment p r a cthai wowdseddge dhreatdsi B MP s 0 )

to drinking water (OMOE, 2006).

Another outcome of the OFEC advocacy process was agreement by OMOE that any SPC
with significant agricultural activity should include a minimum number of legdtultural
representatives. The OFEC SWP workimgup had recognized the importance of having farmers
participate in the SPP problesolving process directly, and OFEC and the local County
Federations of Agriculture organized local elections to salgitultural representativéom
within the local fam communities to sit as SPC members. Although the process for electing
agricultural representativegas initially challenged by the OMOE and Conservation Ontario, an
organization representing thé ®atersheebased conservation authorities in Ontariop8the
37 candidates selected by the local farm community were eventually appointed as members of
local SPCs. This outcom&armers believedrovided parity with the provision in CWA

regulations that permitted municipalitiasd First Nationso selectheir SPC representatives.

To coordinate agrenvironmental network efforts during the SPP process, OFEC
established a Source Water Protection (SWP) working group that included representatives from
the four major farm organizatiofisnamely OFA, CFFO, Agcultural Groups Concerned About
Resources and the Environment (AGCare) and the Ontario Farm Animal Council (OFAC). Two
OMAF program staff with technical expertise in extension education and source water protection
also participated at the invitation of OEE&nNd with the approval of their Deputy Minister. The
OFEC SWP working group determined that éigeicultural representativegould need the
support of the farm community to help them to participate as effectively as possible in the SPP
problemsolving pra¢ess. OFEC applied for and received funding ffarm organizations and
federal and provincial agencies to deliver six workshops. Ai@itultural representativés
both those appointed by the8ce Protection Authoritieend those elected by the farm

communityi were invited to attend these workshops. These workshops were designed to increase
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the communications and technical capacity ofatpecultural representativeBresentations were
delivered by academic, municipal and provincial government ewalt@ sector speakers on a
variety of topics (OFEC, 2007; OFEC, 2008b; OFEC, 2008d; OFEC, 2010; OFEG; 2IHAC,
2012). An opportunity was provided at all meetingsafgricultural representativesxd OMOE
senior management to share concerns and diggahderstandings concerning the SPP process.
The workshops were also augmented with frequent teleconferences and online discussions

concerning local and provincial issues.

3.5 Methods

A mixed methods research (MMR) approach was used to combine qualitativeotiatted using
different research techniques. Although MM&s beemssociated most commonly with

integrating qualitative and quantitative data, it also provides a structured approach for integrating
gualitative data collected using different reseamelthodswith different philosophical contexts
(Johnson and Onwuegbuzie, 206#esseBiber, 2010. This data collection approach was

consistent with the concurrent triangulation approach to MMR where the emphasis was on
confirming, crossvalidating and corroorating findings using different methods within a single
study (Cresswell, 2003). The MMR approach provided flexibility, allowing qualitative data
collected using different techniques to be assembled concurrently and then integrated during the

data interpetation portion of the study.

The example presented in tloisapterequired a flexible methodology because the primary
source of qualitative data was observations collected using-abtnrsive participant
observation approach (Crossley, 2010) ovenayear period. These observations were
organized, classified and interpreted using the eptual framework presented above in Table
3.1 This approach was appropriate in this instance because collecting data concerning networks

from an internal perspeg#, particularly a network that has been largely inaccessible, can be
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challenging with more structured techniques such as interviews and questionnaired3(blasse

2010). An operendedparticipantobservation approach was advantageous because it tadilita

the observation of changes in the attitude of particigastsh as a change in body language or

tone of speech as the discussion on different topics progressed, and to observe when and how a

group did or did not manage to find mutually acceptabligtions to any disagreements that arose
(Crossley, 2010). Such subtle group dynamics might have been overlooked by a researcher who

was not present, artdushad relied on a survey or interviews to collect data. An -@neled

approach was also useful fidentifying and assessing the influence of what Crossley (2010, 20)
descri bes as the fimechanisms of relationship f
expectations, rituals, shared feelings and mea

obsenation was approved by the Office of Research Ethics at the University of Waterloo.

Qualitative data were also collected through the evaluati@a2publicly available
documents, and included provincial regulations, and policy and program publicatisitisnpo
papers issued by various interested organizations, and articles fremcambemic publications.
The interpretation of these documents was guigsdty the conceptual framework preserited
Table3.1, with the goal of developing a better understagdbfh ow fipar ti cul ar wunde
i mageries or systems of knowledgedo informed an
(Esmark and Trianafillou, 2007, 101). It was recognized that documents reflected the perspectives
of the organizations that genermtdem, rather than providing factual records of what has
transpired at the time of their writing (Esmark and Trianafillou, 2007). However, the purpose was
not to actively 6deconstructé information to d
butrather to be aware that perspectives may have existed and to account for these perspectives

during analysis (Babbie, 2001).

54



3.6 Results

3.6.1 Stakeholder Involvement

Stakeholder involvement has been a core activity within the agricultural network, at both the local
and provincial scales (Reaman, 1970; Veeraraghavan, 1985; Beisenthal, 1991), and was
incorporated into the OFEC SWP workshop process in two ways. Firsgticaltural
representativetiemselves were nominated and elected by the local farm community, with the
dual purpose of representing their interests during the SPC prsblgmg process and keeping

them informed about how the SPP process would atiecht The OFEC SWP workshop process
drew the local farm community into the SPP process through the electionagfritigtural
representativesnd raised their awareness about the possible implications of the SPP process for
them and their farm operatiarSecond, the OFEC SWP workshop approach was endorsed by the
farm leadershipa point thatvas reinforced by the President of the OFA when he addressed the
agricultural representatives the first OFEC SWP workshop in December 26FEC 2007).

This sigraled that direct farm participation was important for ensuring that the interests of the
farm community were incorporated into the SPP process, both locally and provincially, and that
OFEC would look after their interests by supporting the involvemeieafgricultural

representatvee n t he farm communityoés behal f.

The agrienvironmental network likalso contributed to the ongoing creation and sharing of
vernacular knowledge by promoting the integration ofdown and bottorup effortsacross the
province. This is consistent with thele of stakeholder networks @ammmunicatincknowledge
vertically and horizontallyacrosdifferent £alesand boundarie@Pacquet, 200Peters and
Pierre, 2004; Reed and Bruyn@@10). In this instance,d@mer involvement within these efforts
has been central, with technical expertise provided by university researchers, OMAF, OMOE,
conservation authorities, and local and provincial farm and environmental organizations. For

instance, the OFEC SWP workshgpevided a forum in whiclgricultural representatives
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interacedwith and learedhow agricultural and environmental science relatesource water
protection in general and the SPP process in particular. The workshops also provided a forum for
agricultual representative® discuss agriculturand environmental scienaelaing and

reconcilng it with local knowledge and concerns, with support from technical experts from
academia and government. In this way, agricultural and environmental sciertcéeoul

integrated with local knowledge, beliefs and values held bgghieultural representativesd

their local farm communities to create vernacular knowledge that could be shared with their SPC
colleagues. Thagricultural representativedso acted taonnect the agienvironmental network

with the SPP process, by encouraging their SPC colleagues to participate in a similar process
whereexpertscience, local knowledge, beliefs and values could be shareeptodace

vernacular knowledgduilding of trust andhe co-production of knowledgéhroughbonding

between network members, atidough the act of bridging between the network members and
representatives of different stakeholder groups and netwisra important part of collaborative

problemsdving (Blancoet al, 2011).

3.6.2 Reciprocal Communication
Reciprocal communication has been a longstanding characteristic of the relationships involving

farm organizations and OMAF within the agricultural network, as illustrated by the participation
of farm oganization and OMAF representatives during development of policy and programs
affecting the farm community (Skogstad, 1990; Biesenthal, 1991). It is not surprising, then, that
reciprocal communication was incorporated into and promoted within the OFEG8W$hop
process. The workshops were designed to provide an opportunity agrtbeltural

representative® identify agenda items, and to make suggestions for modifying the workshop
format, so that the learning process would better serve their n@edsstance, an exit survey

was provided at each workshop &gricultural representativesxd OFEC SWP working group

members to rate the effectiveness of each topic on the workshop agenda, to identify additional
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topics that should be presented at the mexkshop to meet their needs, and to suggest changes

to the content and format of future workshops. Informal comments providagkioyltural
representativesither during or after the workshops were also noted and discussed by the OFEC
SWP working groupnembers when evaluating the effectiveness and outcomes of each workshop
as part of the planning process for subsequent workshops. As a result, the content and format of
workshops changed to reflect the evolving needs dddgiieultural representativesthey and

their SPCs progressed through the SPP process. In this way collaboration was encouraged and the
concerns and interests of participants were addressed (Carr, 2004t @g<2006; van Wylet

al., 2007).

Although OFEC SWP working group membeasifitated the workshopsagricultural
representativesarere encouraged frequently by workshop facilitators to ask questions of technical
speakers, and to discuss and relate expert science concepts presented during the discussions of
their local knowledgeand individual and shared concerns. Time was built into the workshop
between formal presentations to encourage bonding aagrimltural representativéisrough
informal discussions, relationship building, and opportunities for reflection. Time was also
scheduledat the end of each day of the workshop to revisit any topics thagthiltural
representativeswanted to discuss further. This was part of an overall objective of providing
opportunities foagricultural representativés share concerns asrpaf informal small group
discussions, to encourage the sharing of information and opinions, to help each find solutions to
their individual and shared concerns, and to build a sense of community that would extend
beyond the time spent together at theksbops. This sense of community was reinforced outside
the workshops by encouragiagricultural representativés take advantage of online and
teleconference discussions, with or without the involvement of OFEC SWP working group
membersThe sharing of ad discussion of information and concecasiencourage members to

make concepts and associated discussion relevant to their particular circumstances and needs
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(Yaffee and Wondolleck, 2000; Carolan, 2006), and promote the sharing and integratiperof
science, local knowledge, and beliefs and values (Carr, 2004,e€Cak2006; van Wylet al,

2007) which helppromote the cgroduction of vernacular knowledge.

3.6.3 Stakeholder Capacity
The building of leadership and technical capacity has been an oragbivity within the Ontario

agricultural network since the early 1900s (James, 1914; Reaman, 1970; Haslett, 1985;
Biesenthal, 1991). The increased capacity enabled subsequent innovation, such as the
establishment of the agenvironmental network, and tlievelopment of the EFP process, which
has helped build trust and promote thepcoduction of knowledge among farmers, farm
organization representatives and OMAF technical specialists (Smithers and Furman, 2003;
Knierim, 2007). As a consequence, the OFB&P working group recognized the need to
enhance the leadership and technical capacity afdghieultural representativeshich had been
previously developed through involvement in local, provincial and federal initiatives. A training
program was undetkan to help thegricultural representativéiscrease their capacity to
understand and discuss contentious and technical iSawesal key concepts that were deemed

to be essential background information to preparaghnieultural representativeés participate
effectively in the SPP in the problesolving processvere emphasized hese included an

overview of the history of agenvironmental actions in Ontario, the development of source water
protection(SWP)principles from the perspective dfgagriculturalcommunity, communications
training on fihow to win friends and influence
positions that other stakeholder groups would be bring to the SPC prsbliéng process, and
technical aspects of the SBRcess that could affect agricultural land use activities across
Ontario (OFEC, 2007). This information would helgricultural representativés demonstrate

that the farm community had been involved in @gvironmental initiatives for more than thirty

years, help them to engage with and understand the concerns that other SPC members would have
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regarding the SPP process, and give them the capacity to collaborate with other SPC members to
develop vernacular knowledgerough the problersolving process@FEC, 2007; OFEC, 2008b;
OFEC, 2008d; OFEC, 2010; OFEC, 2a1DFEC, 2012). As a result, tlhgricultural
representativesrere prepared through the OFEC SWP workshops to develop the two types of
capacity outlined by Ivegt al, (2006)i capacity for actio and capacity for setleterminatiori

enabling them to meet both the needs of the farm community and the SPP process.

3.64 Stakeholder Expertise
The development of stakeholder expertise within the farm community and agricultural network

has focused historidglon the development of contributory expertise, which is consistent with
agricultural extension efforts in Ontario and elsewhere. There has also been an increasing need
for interactional expertise with the emergence of the@grironmental network, arttie ability

to engage and communicate with individuals and organizationdithadt have a farming
background. For instance, the importance of being able to share and integrate different types of
knowledge was reinforced during the EFP process whensesgegives of organizations from the
agricultural and environmental science communities came together to negotiate the contents of
the EFP worksheets (Verkedy al, 1998). As a result, the OFEC SWP working group also
concluded that it would be prudenthoild contributory and interactional expertise among the
agricultural representativ@s order to be able to participate as effectively as possible in the SPP
problemsolving process. It was recognized that the level of contributory expertise varied among
theagricultural representativewith some having had considerable experience with agri
environmental concerns such as climate change, nutrient mandgantewater management, at
either or both the provincial and fedelalel, whereas others had fevagaportunities to develop

contributory expertise.

Also, manyagricultural representativésd participated in formal pasecondary education

studies that included both agricultural and environmental science, which had been supplemented
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with information ad experience gained through formal and informal learning events. Technical
presentations were provided during the OFEC SWP workshops to enhance the contributory
knowledge of thegricultural representative8n example of this was a presentation by the
Executive Director of AgCare, who provided a summary of the history oeagironmental
initiatives in Ontario QFEC 2007). This was structured around different-agrrironmental
initiatives, such as the EFP program, which provided a provincial corteagfienvironmental
activities within which local initiatives and participation could be attributed. ddvelopment of
contributory and interactional expertise has been recognized as a promising approach for
facilitating the sharing of knowledge at aéfient scales and from both an abstract and general

perspectivédbetween researchers and stakehol{féasolan, 2006).

Someagricultural representativedso had previous opportunities to develop considerable
interactional expertise through activities sustsarving as elected officials in municipal
governmentyolunteering on service organizatioasd by representing the farm community on
local and provincial initiatives. A common comment fragricultural representativesiring
informal discussion both aind outside the workshops was that they had been asked by urban and
rural nonfarm neighbours to provide explanations about agriculture in general, and about their
commodity in particular. As a consequence, magwycultural representativégd some basic
level of interactional expertise that they had developed by having to help share insight about
agriculture with urban and negarm neighbours who had little ap knowledge of the topic.
Agricultural representativagho had participated in a formal caggicsuch as serving as elected
representatives on provincial and federal farm or commodity organizations, or as elected
municipal or provincial government positions often had a more advanced level of interactional

expertise.

This interactional expertiseald been developed by communicating regularly with

individuals and groups with little or no knowledge of the farming, such as elected officials and
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staff members in municipal, provincial and federal government agencies. Taghielgtural
representativesnhance their interactional expertise, a number of technical presentations were
provided by OFEC SWP working group members that introduced and explained SWP concepts,
and discussed how these concepts were related to agricultural science and prgcteHG

2007). These presentations were also supported by plain language technical publications that
reinforced these concepts.g.,Simpsoret al, 2006a; Simpsoat al, 2006b; Simpsost al,

2006¢; Simpsomet al, 2006d). Discussions at subsequent OFEC SWP workshops indicated that
these presentations had providedabgdcultural representativegth a more comprehensive
understanding of SWP concepts than their SPC colleadermnstrating thedmefits of

enhanang their interactional expertisand prepared them to discuss and negotiate them
effectively as part of the SPP problewmlving processThis is consistent with experience
elsewhere whersetwork memberbave become momnfidentin their abilityshare heir

knowledge and also serve as a bridge between the agricultural and environmental science

communities by increasing their contributory and interactional expe(@saolan, 2006).

3.6.5 Accountability
Accountability has been a strong theme in the agriallivetwork in Ontario, with an ongoing

tradition of membecontrolled farm organizations that have been overseen by an annually

elected farm leadership (Reaman, 1970; ¥emyhavan, 1985; Struthers, 2D0lhe process

developed by the OFEC SWP working goquromoted accountability in two ways. First, the
Agricultural Representative was someone that the local community had known and had trusted to
act in their interest, and they had chosen to represent their interests as part of the SPP process.
Becauseagricultural representativentinued to be members of their farm community,
accountability has been reinforced by the level of accessibility. This level of accessibility

provided an opportunity for the Agricultural Representative to keep the local farm cityimu

informed about initiatives at the SPC table, and to seek ideas and support regarding how local
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concerns should be addressed. Conversely, this accessibility has provided an opportunity for the
local farm community to share concerns and ideas with gneultural Representative regarding

how their interests should be addressed as part of the SPP process.

Second, the OFEC SWP workshop process promoted accountability to the farm community
because the actions of OFEC have been overseen by the farmHgnadehnich was elected by
and represented the interests of the farmers of Ontario at a provincial scale, and guided and
supported by farm and commodity organization representatives. As a consequence, state and non
state organizations have been assuredQR&C is accountable to and represents the concerns
and interests of farmers and farm organizations across Ontario (Coleman and Skogstad, 1990;
Montpetit and Coleman, 1999). This accountability has also empowered OFEC with significant
leverage during negations with state and nestate organizations, providing a unified voice for
the farm community concerning agmvironmental matters (Veeraraghavan, 1985; Veriely
al., 1998).Promoting accountability has helped ensure that braamemunity concernsra
interests have been represented in the problaming process (Stoker, 1998; Carr, 2004; Turner,

2004; Caslet al, 2006; Mitchell and Breen, 2007; van Wgkal, 2007).

The OFEC SWP workshop process has also been accountable to and reflects agri
environmental knowledge at the local and provincial scale through the involvement of
representatives of farm and commodity organizations and OMAF. The OFEC SWP working
group brought together state and academic experts to present agricultural and environmental
science within the workshops, and openly encourageidultural representativés share and
discuss their knowledge, and beliefs and values. This enabled the local farm community to
develop a vernacular knowledge that they then shared with their Ske@guak. Thagricultural
representativegere also actively involved in the development of the OFEC $iivieiples by
debating and revisg draft positions that were presented to them by members of the OFEC SWP

working group (OFEC, 2007). THE&NPprinciples were developed to assist the different-agri
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environmental network members to provide a consistent position concerning the preferred
outcome forlie SPP problersolving process. Th8WPprincipleshavealsobeen used by
agricultural representatives par of their involvement with SPCiuringthe development of
vernacular knowledgeand byOFEC SWP working group members when negotiating the desired
approach and outcomes of the SPP process with state asstat®organization3he process

used to identif the broader interests of stakeholder network members is an important aspect of
promoting accountabilitySpecifically, t is important to providan opportunityfor network

members to raise thaipncerns and interesend have them incorporatedo the problem

solving processvhere possibl¢Stoker, 1998; Carr, 2004; Turner, 2004; Ceashl, 2006;

Mitchell and Breen, 2007; van Wk al, 2007).

3.6.6 Legitimacy

Legitimacy, like accountability, has been a strong theme within theeagiionmental network,
and both process and outcome legitimacy were incorporated into the OFEC SWP workshop
process. Process legitimacy was incorporated by drawing on the tradisitakeifiolder
involvement in the farm community in two ways. First, once theamgrironmental network
ensured the ability for the farm community to be represented on SPCs, the OFEC SWP working
group implemented a process for the farm community to pateip the selection of

agricultural representativegho would fill this role. This process included developing a list of
gualifications and requirements for thgricultural representativeshich were then circulated
through local farm organizations atitk farm press, and then a series of publicly advertised
elections were organizdsyy OFECin cooperation with the local County Federations of
Agriculture.The use of an open and transparent approach hasdeetified as aimmportant
featurefor enhaning the legitimacy of problersolving processes (Montpetit, 2003). In this case,
all networkmembers could not be directly involved with the SPP prolselving processso the

use of a democratic processstlectiomagriculturalrepresentativewas valid Second, OFEC
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implemented a program to enhance the capacity and expertiseagfritdtural representatives
to help them patrticipate as effectively as possible in the SPP prsbleing process. This
helped ensure that the interests of the local farm aamitgy and broader objectives of the agri
environmental network, were acknowledged and incorporated into the local SPP grbiseiss.
an example of how a stakeholder netwooktributed to a broader problesolvingforum by
helping toidentify and discusstakeholder issues, ahdlping to ensure th#tteconcerns and
interests of the community were represeraed incorporatethto problemsolving processes

(Blackstock and Richards, 2007; Fawcett and Daugbjerg, 2012).

Enhancing the capacity and experti$éheagricultural representativedso contributed to
outcome legitimacy by promoting the development of SPP policies that complemented existing
farming approaches in the province, andthiil existing agrenvironmental policy and
programs. Specifichl, outcome legitimacy was promoted in three ways. First, the OFEC SWP
working group provided ongoing technical support foragecultural representativdsy
participating in teleconference and internet discussion groups concerning general and specific
concerns that were raised by thgricultural representative$his support outside the OFEC
workshops helped thegricultural representativés relate their local concerns to the OFEC SWP
principles,helping thento present a consistent message withintstdeen SPCs. Second,
members of the OFEC SWP working group provided presentations to many of the SPCs
concerning the OFEC SW#inciples that had been developed during the OFEC SWP
workshops, and endorsed by the farm leadership. These technical pieseihiiped reinforce
the OFEC SWP principles, and assistedatpécultural representativés explain them to their
SPC colleagues. Third, OMAF issued techngsiiancehat explained how existing agri
environmental regulatory standards and voluntaryPBsupportedhe objectives of the SPP
process (OMAF, 2012). This bulletin helped provide legitimacy for complementary farm

community policiessuch as the OFEC SWieinciples, which were built on a common
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foundation of agrenvironmental science. As a @aguence, the agenvironmental network
contributed to outcome legitimacy by helping to incorporate vernacular knowledge that was based
on agrienvironmental science, practice and programs in a consistent manner into the problem
solving process, makingritore efficient and technicabgound from the farm community

perspective. This would help increase the efficiency of the overall process, help ensure that
decisions providefor the common good, and that the outcomes were effective and could be
implemente (Montpetit, 2003; Dreyer Hanson, 2007; Provan and Kenis, 2007; Fawcett and

Daugbjerg, 2012).

3.7 Discussion and Conclusions
Stakeholder networks have been recognized as necessary participants for developing and

implementingoutcomes focomplex problems, sicas those involving the environment (Yaffee
and Wondolleck, 2000). This recognition has been due in part to a growing awareness that
networks, and the members whose interests they represent, are entities that can support and
contribute to collaborative pblemsolving processes (Eckerburg and Joas, 2004; Bleinak
2011). This is in contrast with earlier characterizations of networks as unable or unwillingly to
participate in collaborative problesolving processes. Despite this growing awareness, the
problemsolving process used to reconcile new and existing ideas within networks, and how
networks integrate ideas and information with the beliefs and values of members, is not well

understood (Peters, 1998; Torfing, 2007; Bevir and Richards, 2009).

In this paper, a Canadian examplasused to explore the involvement and contribution of
an agrienvironmental network to a stateandated mulistakeholder problersolving process.
This agrienvironmental network, and the broader agricultural network withigctwit has
emerged and functioned, has been characterized as an entitgdlmgerclosed to external ideas

and influences, anldas beerstatic and unable to evolve to address emerging concerns (Skogstad,
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1990; Monpetit and Coleman, 1999). However,rémilts presented above suggest that the agri
environmental network did not behave in this manner. Rather, it demonstrated a more open and
dynamic manner, adapting to problewlving involving a complex problem using a ron

regulatory initiative developedhia collaborative manner.

This examplehereforeprovidal insight concerning two related questions regarding the
contribution of stakeholder networks to collaborative prokdefring. First, what form of
problemsolving process, traditional or collaborative, is used within a stakeholder network to
reconstruct ath reconcile new anexistingideas (Peters, 1998; Torfing, 2007; Bevir and
Richards, 2009)? Second, do such closed networks resist or facilitate the integration of new and
existing ideas and information with the beliefs and values of network members akiptarnal
problemsolving processes (Peters, 1998; Torfing, 2007; Bevir and Richards, 2009)? These
guestions were explored in the context of the agricultural network, given that the contribution of
circumstances and factors related to the formatiompgen and function of how stakeholder
networks such as the one featured in the case study are not well understood in both the theoretical

and empirical literature (Hay, 1998; Torfing, 2007).

Regarding the problemsolving approach observed, the resulggsst that the agri
environmental network has operated in a manner that has been consistent with the attributes of
collaborative approaches to environmental probseining (see Tabl8.1). This consistency was
demonstrated from two perspectives. Fromra@rnal perspective, the agmvironmental
network, through the efforts of the OFEC SWP working group, developed a forum to support
agricultural SPC members during a prescribed environmental praling process. This
reflected the importance develging a process for promoting stakeholder involvement (Wynne,
2002; Jasanoff, 2003), accountability (Murdoch and Abram, 1998; Blackstock and Richards,
2007) and legitimacy (Blackstock and Richards, 2007; Fawcett and Daugbjerg, 2012). This

processvas promadd by supporting the election afjricultural representativessing a
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transparent approach that was endoesetiorganizeat the local and provincial level, and
encouraging the participation africultural representativés workshops and through emaiich
teleconference discussion groups. However, accountability and legitimacyanfritwtural
representativem the local communities could not be verified because this was not part of the

research.

The process also demonstrated the benefits of prommetifgrocal communication
betweemetworkmembers (Bellamgt al, 1999; Laclet al, 2005) and themportance of
developng their capacity (Carr, 2004; van Whdt al, 2007) and expertise (Carola®db) to
participateeffectivelyin local problemsolving processes. Nawbtrusive observation at
workshops and as part of email and teleconference discussion groups verified substantial
reciprocal communication and stakeholder capacity. However, it vidasng¢that the
development of interactional stakeholder expertise was a challenge foagooudtural
representativegparticularly with the more complex concepts that arose during workshop
presentations and discussions, such as understanding theotseaty different land use
activities to water sources (OFEC, 2a08FEC, 2008c; OFEC, 2009; OFEC, 2010b: OFEC,

2011a; OFEC, 2012b) .

From an external perspective, the agmvironmental network demonstrated suppor; for
and a willingness to work collakatively with the OMOE in developing the SPP process.
Unfortunately, the OMOE chose to impose the SPP process through regulation and overlooked
the opportunities to build on the past efforts and existing #auél approach to environmental
governance thavas available through the agmvironmental network (Ferreyed al, 2008).
However, when OFECO6s efforts to participate fo
OFEC developed and implemented a process whereby it could participate informally. Thi

behaviour is consistent with observations from other mandated prsbleing processes where
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informal networks have been established in parallel to formal prewbdving processes (Robins,

2008).

The research results indicate that the-agxiironmenthnetwork actively supported the
creation and sharing of vernacular knowledge by facilitating the integration of expert science,
local knowledge, and community beliefs and valinesvo ways Internally, the OFEC workshop
process was designed to provideogportunity foragricultural representativeés learn about and
discuss agricultural and environmental scieinpeovided by external experts, OFEC SWP
working group members, ardgjricultural representativésand to reconcile this information with
thdar knowledge, beliefs and values. A forum was encouraged for the creation and sharing of
vernacular knowledgeQFEC, 2007; OFEC, 2008b; OFEC, 2008d; OFEC, 2010; OFEC, 2011;

OFEC, 2012 which was then summarized and shared as a series of OFE@ri\iples.

Externally, the OFEC SWP principles provided a consistent source of technical information
that has been disseminated within the vertically and integratedrmgronmental network in two
ways. First, th&SWPprinciples provided a source of knowledge tinaagricultural
representativesould share at a watershed scale during the creation and sharing of vernacular
knowledge with their colleagues as part of the probdeiaing process within individual SPCs.
Second, th&WPprinciples provided a common apaich for OFEC SWP working group
members to advocate for during negotiations with OMOE and SPC staff representatives involved
with the SPP process at a provincial scilgs demonstrates how networks can create an
approach focommunicatig knowledge acrag and empower stakeholder members to engage in
problemsolving at horizontal and vertical scales in an integrated m@Ragquet, 2001Peters

and Pierre, 2004; Reed and Bruyneel, 3010

The research also provided broader insight for the theoretical and empirical literature in two

ways. First, the research demonstrated the importance of context for the function of networks
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namely what circumstances and factors led to the formation,tewgland formation of the
agricultural networkThe historical literature indicates that the formation of the overarching
agricultural network in Ontario was shaped by severialted factors, where the relationship
between the state and farm communitglegd from a traditional command and control to a more
collaborative approach. It is important to note that the relationship between the farming
community and the province prior to the formation of OMAF was one that could be characterized
by a lack of cohgion and distrust of the state on the part of the former, and lack of a strategic
vision and consistent support for the farm community on the part of the latter (Jan#gs, 191
Reaman, 1970). Following the formation of the Province of Ontario, OMAF extestsitin
implemented a pgram to develop leadershigrganizationgland technical capacity within the
farm community (Biesenthal, 1991; Milbuet al, 2010). OMAF reinforced these efforts by
including farm organization representatives to participatesopriblemsolving bodies,

providing an opportunity for farm leadersdnhanceheir leadership capacity and participate in

negotiating agricultural policy and programs.

OMAF also transformed its approach for supporting the farm community, moving from
agricultural extension to technology transfer approach once the agricultural network had attained
a highly developed level of leadership, organizational and technical capacity (Méttaign
2010). As a result, the agricultural network has evolved to waltithoratively to resolve
problems both internally and externally. The establishment of aeagronmental network,
which has involved representatives from farm organization, OMAF, and other interested agencies
and organizations, is a recent exampla®#f the agricultural network has been able to use a
collaborative approach for addressing an emerging complex problem (Vetldey1998;

Robinson, 2006).

Second, the capacity and interest of the agricultural network to create and share vernacular

knowledge has increased along with its growth in leadership and organizational capacity.
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Specifically, the provinggn cooperation with the University of Gueldias actively promoted

the development of a forum within which farreéave participated in the delopment of
progressive agricultural science and practice across O(feaman, 1970; Biesenthel, 1991
Farmers have been involved in-fawm research programs starting in the early 1900s, and
knowledge gained from the darm research process has bpesmoted systematically through
agricultural extension and technical transfer programs to encourage its uptake by the farm
community (Reaman, 1970; Biesenthal, 1991; Milbetral, 2010). To ensure that the research
undertaken is relevant and useful farrhers in Ontario, the province has ensured that farmers
have served in key roles where they can influence agricultural research undertaken in Ontario.
For instance, the Agricultural Research Institute of Ontario, which provides strategic advice
directly o the Minister of Agriculture and Food concerning research on agricultural and other
areas of interest, is currently chaired by a farmer (ORAF2012). Consequently, the ability of
the agricultural network to participate in the creation and sharingoheelar knowledge, and

the identification of new research themes necessary to improve agricultural science and practice
in Ontario, has evolved over time. As a result, an agricultural network in which representatives
from farm organization, provincial gesnment, and university researchers have identified and
negotiated mutualWpeneficial approaches to issues related to agriculture, such as complex agri

environmental problems such as water management.
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Chapter Four

The Agricultural Community as a Social Network in a Collabora-
tive Multi-Stakeholder Problem-Solving Process

4.1 Introduction
Collaborative approaches to environmental probdeieing are built around deliberate forums

that ensure that the concerns of the broader community are considered. Thesehagpare
important because no single adais all the knowledge required f@solvingcomplex problems
such as thosthatinvolve the environment and risk (Stoker, 1998; Latlal, 2005; Blackstock
and Richards, 2007; Paavola, 2007; Hobéwl, 2012). Collaboration is a highly relational
process. As a result, concerns such as thgaduction of knowledge and building of trust (Carr,
2004; Turner, 2004; Cagh al, 2006; van Wylet al, 2007), and the negotiation of vernacular
knowledge (Orr, 191; Lachet al, 2005; Bartel, 2013are prominent in collaboration
scholarship. Social networks support all of these aims (vanat/gk 2007; Reeet al, 2010),

and are thus highly complementary to collaborative processes.

The ability of nonstate actors to participate effectively in the creation and sharing of
knowledge is a particularly important concern in collaborative processes (Yaffee and
Wondolleck, 2000; Innes and Booher, 20Bynefits of collaborative processaslude
providing a forum that leads to more inclusive and robust probtiwing (Carr, 2004; Casht
al., 2006; van Wylet al, 2007) Such an inclusive approashppors the participation ofnon
state actors with scientists and state actors{araduceknowledge that integrates scientific and
local knowledge with community beliefs and values (Carr, 2004; Turner, 2004gtath2005;

Cashet al, 2006; van Wylet al, 2007.

Diverse stakeholders increasingly are being asked to participate in collabdpracesses

formed to address environmental concerns because their involvement is critical for problem
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solving processesndto establish legitimacy (Yaffee and Wondolleck, 2000; Innes and Booher,
2010). Examples include the negotiation and implememtatf solutions for managing natural
resources through the collaborative efforts of watershed partnerships in Australia, Europe and
North America at different scales (Leach, 2006; Blackstock and Richards, 2003 et al,,

2012). In some of these proce=ss, participants are embedded in larger social networks (Innes,
2005). While empirical evidence exists supporting the claim that social netagsilss withthe

creation and sharing of knowledge, less well understood is the extent to which collabamation ¢
be strengthened through the direct contribution of knowledge by network members embedded in

problemsolving processes.

The social ties between network members can be mapped, as can the knowledge that is
embedded inand flows throughthe social ties tit connect them, using methods that are known
collectively as social network analysis (Wasserman and Faust, 1994; Scott, 2004; &yell
2009; Brummelet al, 2012). Social network analysis is being used increasingly to help
understand the structuradafunction of these networks, and to measure how they influence the
creation and sharing of knowledge (Petlal, 2009). Additionally, they are being used to better
understand how knowledge sharing within a network can help build shared values, maiaite
learning, build social capital, and lead to innovation (Wenger, 2000: Liebowitz, 2007).

Traditional quantitative approaches to social network analysis are currently being augmented with
the use of qualitative data in a complementary fashion (Edvweard Crossley, 2009; Crossley,

2010).

In this paper, multstakeholder collaborative processes formed to develop drinking water
source protection plans in the Province of Ontario, Canada, provide an empirical setting for
evaluating the structure and furoet of acritical socialnetwork. Farmers are important
participants in these processes. In Ontario, the farm community functions as a procaleal

network (Skogstad, 1990; Montpetit and Coleman, 1999; Montpetit, 2003). Using a mixed
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methods approacivolving social network analysis and participant observation, the ability of a
provincial farm organization to organize a group of locally elected farmer representatives into a
cohesive network, and the success of that group-pra@sucing vernacular kndedge, are
evaluated. Thehaptetbegins with an overview of the literature related to the role of stakeholder
networks in collaborative problesolving. The case study background and methods are then
presentedStudy esults are then presented, along whith discussion of the research findings in

the context of the literature. Finally, conclusions for research and practice are presented.

4.1.1 Collaborative Approaches to Environmental Problem-solving
Collaborative approaches to environmental probdefwing arebuilt around formal and informal

forums that typically are designed to ensure that the concerns of the broader community are
considered. Such collaborative approaches are important because the knowledge possessed by
different interests is required for ddaping solutions toamplex problemgStoker, 1998; Lach

et al, 2005; Blackstock and Richards, 2007; Paavola, 2007; Hetlal, 2012). The literature
indicates that these forums have several benefits. First, collaboration encourages the co
productionof knowledge involving scientistaJong withstate and nostate actors, through the
sharing and integration of scientific and local knowledge, and the discussion of beliefs and value
based issues (Carr, 2004; Turner, 2004; @asth, 2006; van Wylet d., 2007). Second,
collaboration helps nurture the development of relationships, trust, accountability, legitimacy,
reciprocity, common rules, shared values, and a sense of inclusion and empowerment (Carr,
2004; Turner, 2004; Cagh al, 2006; van Wyletal., 2007). These forums, according to
proponents, also improve problesulving by incorporating local perspectives that will promote
robust outcomethrough the cgroduction of knowledge (Carr, 2004; Caglal, 2006; van

Wyk et al, 2007). Finally, thentegration ofexpertscience, local knowledge, and beliefs and

values within such a forum can produce vernacular knowledge. Vernacular knowledge is the

outcome of a process where environmental problems are deliberated and solutions are negotiated
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by staleholders (Orr, 1991; Lacdt al, 2005; Bartel, 2013Wernacular knowledge incorporates
expert science and local knowledge with community beliefs and values, and provides a mutually
acceptable foundation for the problewlving processThe coproductionof vernacular

knowledge acourages greater participation by engaging the community in the discourse and
development of a relevant knowledge that will help in the development and implementation of

solutions to complex problems (Laehal, 2005; Wagner, Z¥).

Collaborative approaches benefit from the broad participation of state arstiat@actors
in the problerrsolving processWRI, 2004; Lemos and Agrawal, 2006: Ansell and Gash, 2007).
This level of participation is well beyond traditional consultatidrere stakeholders are provided
with information via a onsvay flow from the technical expert. In collaborative processes, there is
a movement towards an organizational culture where state arstateractors cashareand
develop an understandingofbac ot her 6 s i nterests and positions
This provides an opportunity for stakeholders to participate throughout the predidny
process (Newig and Kvarda, 2012) by sharing and incorporating their beliefs, knowledge, and
values,and by helping to achiewsharedutcomes. Land owners who have particigateocal
watersheglanning processdwavealso become involved in implementing measuogsrotect
waterquality and quantity (NRC, 2000). Such substantial involvement of tinencmity helps
promote problensolving that is broadly accepted afifthrness[es] the energy and creativity of
those with the greatest stake in successful environmental management: the people who live in or

depend on the affected ecosystefWRI, 2004, 2).

There is a growing recognition that networks can support collaborative approaches to
problemsolving (Yaffee and Wondolleck, 2000; Innes, 2003)is support candip network
members to overcome challenges and innovate more qiiigkiyrin and between nebrksi
than those who are not connected to a network (Wenger, 2000: Liebowitz, PBi@AQupport

typically takes three formg-irst, networks can encourage the development of relatively close
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relationshipsand shared beliefs and values by helping ndtwmembers bond to form well

integrated and cohesive networks, and encouraging bridging between members of diverse groups
(Yaffee and Wondolleck, 2000; Blanebal, 2011). Second, this knowledge sharing within and
between networks can help to challengeeinforce existing positions (Pradt al, 2008),and to

facilitate the sharing of expert science, local knowledge, and community values and beliefs
(Yaffee and Wondolleck, 2000). Finally, networks can encourage the creation of vernacular
knowledge by poviding a setting for the deliberation of problems, and the negotiation of

solutions,duringthe problemsolving process (Orr, 1991; Laehal, 2005; Bartel, 2013).

4.2 Case Study

Source water protection (SWP) became part of the wategrnancéandscaper Ontario

following the Walkerton Tragedy in Mag000. Seven people died and several thousand became
il when an extreme storm event flushed farm runoff into an improperly maintained and operated
munici pal water supply ( O0&®o nbreorn,i s2 00002Cx0)n.n olrn irr
the causes of the tragedy, and made recommendations to ensure the safety of water supply
systems in Ontario. These were structured around gévemultibarrier approachddd Connor ,
20028. The first barrier addresses cenns with thejuality of sourcewatess for municipal

drinking water systems, and includes the development of source protectioiGitisat a

watershed scal@ he Province of Ontario respondad2006 by implementing th€lean Water

Act, 2006, whiclcreateda system of nineteen waterskeased Source Protection Committees
(SPCs) that were charged with preparing local JPRzgibbon and Plummer, 2004, OMOE,

2008). Each SPC has a mandated structure and timeline, overseen by a local Source Protection
Authority (SPA), with onéhird of the members representing, respectively, municipal, business,
and public interests within the waters@MOE, 2007) First Nation communities are also
represented where the watershed contains reserve Tdred®e committesfunction in a manner

consistent with thattributesof collaboration outlined above.
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Farmers were identified as a key stakeholder group, who, although comprising only
approximately two percent of the overall population, own or rent approximately 33ipeftiee
land in southern Ontario (OMAFRA, 2042 Agriculture in southern Ontario occurs alongside
urban areas, and exists in the watersheds that serve the urban populations that will be protected by
source protection planning. As a resbktween oneral three member(s) of the SREre
mandated to be representatives of agriculiuesachcatchmentvhereagriculture was deemed to
be a significant local land use activity. Farm organizations expressed support for the concept of
source water protection frothe outsettheyinitiated a process to participate in the SPP process,
and to promote consistency among forthcoming SPPs and existing programs that promote
farming that iseconomically and environmentally sustainable (Legislative Assembly of Ontario,
2006). To coordinate farm sector efforts, the Ontario Farm Environmental Coalition (OFEC),
which represents 37 farm and commodity organizations concerned wignagonmental
matters, establishedSWPworking group. The working group includes staff fréoar major
farm organizationsand two program staff from the Ontario Ministry of Agriculture and Food
(OMAF) with technical expertise wolving extension education and source water protection.
OMAF staff members participate in the working group at théation of OFECand with the
supportof their Deputy Minister. The author of thibapteris one of the OMAF program staff

members, and has participated in the working group since its inception.

The OFEC SWRworking group recognized the importance of hgwagricultural
representativesn SPCs who have both the capacity to participate effectively in a multi
stakeholder probleraolving setting, and the legitimacy that comes from having been elected by
their local farm communities. THRRFEC SWRworking groupprepared a list of qualifications,
which was published in provincial and local farm publications in Ontarseries of meetings
and elections wahenorganized byDFEC andhe County Federations of Agriculture throughout

Ontario to elecagricultural r@resentativeso participate on SPCs. Although each SPA had been
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given authority under the Clean Water Act to select agricultural members for its SPC, 34 of the
37 agricultural representativedected by the local farm community were appointed td §ef

the 16 SPCs with agricultural members.

The OFEC SWPRworking group also recognized thmportance oprepaing the
agricultural representativés take an active role durirthe creation and sharing of vernacular
knowledge as pddipants inthe SPP multstakeholder problersolving process. There was a
shared belief on the working group that an important rolgatultural representativegas to
educate the largely urban membership of SPCs by sharing agricultural science and local farmer
knowledge during the SPP problesolving processes. This would help SPC members to
recognize that protecting municipal drinking water sources and promoting economically and

environmentally sustainable agriculture can be complementary objectives (Simpgk®i, 20

It was concluded that a thrpart approach would be the most expedient way to prepare the
agricultural representativés take parin a collaborative problersolving process. The first part
involved bringing thegricultural representativésgetherat a series of workshops where they
would engage in social learning, integrating agricultural and environmental science, their local
knowledge, beliefs and values to develop a vernacular knowledge that they could share with their
SPC colleagues. The sedopart involved encouraging tlagricultural representativés develop
a network within which they could share ideas and provide emotional and technical support to
each other outside of the formal workshop setting through discussions in person, over the
telephone, and using the internet. The third part invaleddFEC SWP supportimgpmmittee
memberdy participating inongoing technicahideto theagricultural representativekiring
telephone and email discussions, and providing presentationsvédliradiSPC meetings where

requested.

77



OFEC secured funding from a combination of farm organizations and federal and provincial
government agencigs support delivery o$ix agriculturalrepresentative workshops. These
workshops involved a combination of formal and informal learning opportunities, and included
presentations by farm organization and OMAF staff and external academic, consultant, municipal
and provincial government technicajperts. Each meeting also included a facilitated discussion
involving theagricultural representativesd Ontario Ministry of the Environment (OMOE)
senior managemengpresentatives (OFEC, 2007; OFEC, 2@3FEC, 2008; OFEC, 2010;

OFEC, 2011; OFEC, 2@). Theworkshops were supplemented with frequent teleconferences
and online discussion sessions concerningi®@Rfed topicsCollectively, these activities

strengthened the existing agricultural network that existed farn

4.3 Methods

A mixed methodsasearchNIMR) approach was used to combittega collected using different
researchmethodswithin a single case studWIMR is an inclusive and pragmatic approach that
encourages a systematic use of different research methods that share the same restanch qu
collecing data that are complementary, and conidgatata analysis in a coordinated manner
(Johnson and Onwuegbuzie, 2004; Yin, 2009). This allowed thediated using different
research methods to be used in an integrated fashion, whiificiglt to do with studies that are
strictly qualitative or quantitative in nature. Although the different types of data were collected at
different times, all types of data were given equal priority and were evaluated and analyzed
concurrently. This carurrent triangulation approach MMR emphasizesonfirming, cross

validating and corroborating findingsllectedusing the different methods part of aingle

study (Cresswell, 2003).
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4.3.1 Social Network Analysis
Human communitiesomprisea series obverlapping social networksvithin which members are

connected by relational tieknowledge flowsand is sharedhrough these tie@Vellman, 1979;

Gladwell, 2000; Crossley, 2018yummel,et al, 2012). The movement of knowledge within and
betweennetwr ks i s related to the fAstrength of ties:q
(Granovetter, 1973; Predt al, 2009; Crossley, 2010). Strong tiedicate bonds between

network members thaupport the sharing of information and advice, help build aadtain

trust bet ween net work member s, all ow members t
and encourage tweway communication between network members (Crona and Bodin, 2006;

Newman and Dale, 2007; Prell al, 2009).Weak ties are formed mework membersvho

bridge with disconnected or dissimilar groups either within or outside their netwbedse

membersact as brokerby helpng to build trust and mutual understandimg sharing knowledge

(Burt, 2005; Currie and White, 2012).

Strong and wdaties form a structurthatcan be mapped and analyzed to determine
patterns, both of the relationships between the actors and the resources they share, using methods
that are collectively known as social network analgS8A) (Wasserman and Faust, 19%£ott,
2000).Social network analysis can be used to analyze the number of strong and weak ties
between one member and others in a network in order to batterstandow knowledge is
created and shared within and between netwainbes. These concepése useful for
explairing what is actually transpiring within a social network structure (Crossley, 2010;
Hollstein, 2011) This kind of analysis can identifietwork members who are influential in
creating and sharing knowleddgpecific SNA measures mented in Tabld.1 were used to
evaluate the structure of a network in orteidentify influential network memberand to better

understand the potential for the creation and sharing of knowledge (Scott, 2000; Hanneman and
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Riddle, 2A.1; Currie and White2012) These measures atiscussed in the remainder of this

section.

Table 4.1: Selected Social Network Concepts and their Importance for Understanding
Knowledge Creation and Sharing

Network Concept | Importance for Understanding Knowledge Creation andSharing

Density Members of highly dense networéee well connected througies to other
membersA high density network providesstructure that mafprm a
cohesive network within which knowledge is shared, trust is built, and
common norms, expectati®and behavior are promoted.

Out-Degree Members with high oudtlegree centrality are highly influential because
Centrality they connect with many other actors, and affect proidelving by

sharing their knowledge and views throughout the network. Wiesrare
strong, these actors can help share knowledge quickly. These membse
tend to make contact and make conioestwith othernetworkmembers

In-Degree Members with high irdegree centrality are perceived as highly prestigi
Centrality or prominem, and are important for brokering knowledge to actors, ang
connect diverse segments of a network. Knowledge will be trusted wh
ties are strong. These members tend to attract and make ¢onsaith

othernetworkmembers
Betweenness Members with high betweenness centrality can act as intermediaries
Centrality help link the network. These actors can help share knowledge quickly|

build redundancy

(Sources: Scott, 2000; Hanneman and Riddl&12Prell, 2012)

Data concerning the strengthtids were collected using a standardized survey
guestionnaire, consisting of a single clogedled question for determining the presence and
strength of relationship§he surveyas completed bggricultural representativem the SPCs
Each AgriculturalRepresentative was asked to indicate how digenr sheshared information
with each of the otheaagricultural representative§he question was constructed using a-five
point Likerttype scale formai.ge., Very Often or Always, Often, Neither Often riéeldom,
Seldom, Very Seldom). The questionnaire was distributed by email, and was followed up with
email and telephone reminders. All &gricultural representatives thel6 SPCs that had
agricultural membersesponded to the questionnaire. The questioe results were coded

accordingly: Very Often or Always =5, Often =4, Neither Often or Seldom = 3, Seldom = 2, and
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Very Seldom =1Agricultural representativesho were not identified in the questionnaire were
coded as Never = 0. The coded data wene #malyzed using UCINET Version 6, a software tool

used to conduct social network analyses (Borgati. 2002).

One aspect of network structure is density. Density represents the number of ties in a
network divided by the maximum possible number of wethin that network. In other words,
density indicates how well members are connected to one another within a network (Scott, 2000;
Hanneman and Riddle, 20, Currie and White, 2012). A high density network can also indicate
the presence of a highly cedive network, one which enhances opportunities and the likelihood
for sharing information and knowledge, strengthening the formation of trust among members, and
promoting the formation of norms, shared expectations and behaviours (Scott, 2000; Prell, 2012
A high density network can also enhance the likelihood that knowledge brokering will occur
between members because a high number of members are connected and have the opportunity to
coordinate their actions, promoting the development and circulatiotofally agreed upon
knowledge (Burt, 2005; Crossley, 2010; Currie and White, 2012). These conditions are generally
associated with an environment that is supportive of collaborative approaches to frolviem

(Carr, 2004; Turner, 2004; Cashal, 2005; van Wyket al, 2007).

Degree or local centrality considers the immediate ties that a member has within a network,
and identifies central members who act as brokers because other members seek their knowledge
(Scott, 2000; Hanneman and Riddle120Curiie andWhite, 2012). In directed networks, where
the direction of ties has been observed-, degre
sharing.Membes with many irdegree ties (high idegree centralityyan beprestigious, ohave
high prominence, because many other members seek and trust their knowledge (Crossley, 2010).
A member with many oudlegree ties (high owtegreecentrality)can benfluential becausde or
sheshares knowledge with many other network members, along wéttsjpective on different

issues (Hanneman and Riddle120Currie andWhite, 2012). As a consequence, members with
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high in and outdegree centrality have important mie the networkthey facilitateand
influenceproblemsolving, helpto connect divelss membersand promote new ideas by

channeling and mediating knowledge flow (Scott, 2000; Prell, 2012).

Betweenness centrality reflects the number of times a member falls on the gewdesic
shortest pathbetween two other members within a network (Harereand Riddle, 20L; Currie
andWhite, 2012; Prell, 2012). A member with high betweenness centrality can act independently
across the network, and has an ability to act as an intermediary and help share knowledge
efficiently to different parts of the netwo(Scott, 2000; Hanneman aRiddle, 2011 Prell,
2012). Members with high betweenness centrality also have a high capacity to broker
relationships, -saeadvshgkassbheni tMntee0l®t wor k ( Cu
1341). Members with high betwrness centrality can also create bridges between disconnected
members or parts of the network, resulting in much of the knowledge in the network to pass

through them.

It is important to acknowledge that a measure of network structure does not necessarily
infer the presence of nestructural aspects of relationships, such as cohesiveness within a
network or trust among its members. For instance, a network with a low density score can be
highly cohesivevhenit is composed of tightly knit sugroups Equally, a high density network
may not be cohesive (Liebowitz, 2007; Prell, 2012). As a consequence, the presence of a high
density network indicates that the structure of the network may facilitate the interaction between
members that has been linked with dotieative behaviour, and associated processes and
outcomes such as the creation and sharing of knowledgrirther analysis is needed to confirm

this pattern.
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4.3.2 Participant Observation
Participant observations were conducted during OFEC meetings, workshops, and during

telephone and email discussions involvaggicultural representative® FEC SWP working

group members, and representatives of county and provstald farm organizati@n

Participant observation provided useful anecdotes, and allowed for collection of complementary
evidence to corroborate data collected through the survey questionnaire (Kearns, 2000).
Participant observation enabled the author to listen actively taleges between members,

and allowed focollecting informatiorthathelped to explain or illustrate concepts that were

identified elsewhere in the data collection proc&sneral concerns thatd beemaised by the
agricultural representativegere idetified, andthenclassified according to different themes that

were presented and discussed concerning the creation and sharing of knowledge. Crossley (2010)
observes that participant observation has several advantages: (1) the observer idetiléyto

changes in the attitude of participants as discussion on different topics progresses, and how the
group did or did not manage to collaborate to find a mutually acceptable solution to any
disagreements that arose, something that could not be known brchesaaho werenot

present; and (2) the observer is able to identify and asseggptieanceof what Crossley (2010,

20) describes as the fimecduchasitdms enft inaleast, i ®@xple

rituals, shared feelingsand mearsing t hat create a collective ider

Supplementary data were also collected from summaries of standardized exit questionnaire
that had been completed hgricultural representatived the end oéach of thesix workshops
(OFEC, 2008; OFEC, 2008c; OFEZN09; OFEC, 2010b: OFEC, 2011, b; OFEC, 2012b). The
standardized questionnaire had been prepared, distributed, collected and analyzed by OFEC SWP
working group members. The questionnaire summaries provided descriptive statistics ef closed
ended questionsd verbatim responses to opemded questions concerning how useful the
agricultural representativésund each of the specific agenda items during each workshop, and
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openended responses concerning how useful each workshop was in general and what topics the
agricultural representativegould like to have included on the agenda for the next workshop
(OFEC, 2008, OFEC, 2008c; OFEC, 2009; OFEC, 2010b: OFEC, 2011, b; QEEL2b).

Although the first authoparticipatedn the development of the OFEC questionnaires, the data

from each of the summaries were treated as secondary because@hriaGStered the survey

and analyzed the results.

4.4 Results and Discussion
The resultsn this section are used to evaluate the efforts of a provincial farm organization to

organize locallyselected members into a cohesive network, and to determine if the structure of
the resulting network was successful in promoting thproduction of vemacular knowledge. It

is important to remember that the structure and function of netwedtve over time (Hay,

1998; Crossley, 2010), atisusthe results presentédakrerepresent the structure of the network

at the time when the data were collected.

Figure4.la summarizes the pattern of all ties of different strengths between members of the
network. A visual inspection of the graph suggests that there are many ties among network
members. The network was analyzed using the SNA measure of density4. Tablehich
provided ameasuref how wellconnected the members were, and an indication of how cohesive
the network was during data collection (Scott, 2000; HannemaRiddte, 2011 Currie and
White, 2012). A density score of 0.60 was calculated foreghnd directional data, indicating
that 60 % of the possible ties in the network were present. This score suggests that overall the
network was moderately cohesive, which allowed for the sharing of beliefs and values (Burt,
2005), but was not so closedtmew ideas could not be introduced and discussed within the

network.
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Figure 4.1 Strength of Connections in Agricultural Representative Network
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Participant observation during workshops suggested that the network was more cohesive

than was indicated kihe moderate density scoeehigh level of engagement and agreement

amongtheagricultural representativegas observed at treéx workshopsNetwork members

appeared to hold similar views and beliefs on many key issues, suggesting that the network was

better connected and more cohesive than the density measure indicated. For instance, when new

issues were raised at the workshops atigcultural representativedten reached consensus

quite quickly Several contentious issues arose that requiesgraimeetingdor the different
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perspectives to be deliberated anddonsensus to be negotiat@®iscussions were sometimes
vigourousin nature, with intense questioning and debate of positions put forth by different
agricultural representatives and OFEC Swuiirking group members. However the process took
place in a manner that was respectful, and often with a sense of humour. Participant observation
and exit questionnaire resuttaggestedittle evidence of frustration witthe process and

outcomes of the EEC. In contrast, a common concern identified byatdpécultural

representativegas that the workshops were not long enough to discuss all their co(fOEEBGS,

2008 OFEC, 2008c; OFEC, 2009; OFEC, 2010b: OFEC, 2011, b; OFEC, 2012b)

The contradiction between the calculated density measure ahjtigecohesive
behaviour that was observed suggested that the structure and function of the network was more
complex than initially tbught.In order to better understand how the patteriesfwas affecting
the structure and function of the network, the ties were differentiated by strength and were
graphed separately as follows: weak (tie strength = 1 or 2 out of 5) in Bigbranoderate (tie
strength = 3 out of 5) in Figueelc; and, song (tie strength = 4 or 5 out of 5) in Figuréd.
This approach has been documented in the literature as a useful approach for finding cohesive

subgroups within a network (Prell, 2012).

Participant observation indicatétat manyagricultural represgativestended to
congregate with their SPC colleagligsavelledtogether, and thesatwith them during formal
and informal parts of the workshops. An inspection of Figutd supporedthe results of
participant observation. The analysis of ojewnla responses for the presence of strong ties
between the members the same SPC provided striking results: four of the five (80%) of the SPCs
with two members reported strong ties for all relationships (strong = 4 or 5 out of 5), and for the
eight SPCs withhiree members, five (63%) had reported strong ties and three (37%) reported
moderatelystrong (moderately strong = 3 out of 5) ties. The singlerhgmber SPC that

reported a weak tie had also experienced the recent replacement of an agricultural mesber. Th
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suggestdthat the majority of network members had bonded tightly and formed cohesive sub
groups (Blancet al, 2011; Prell, 2012). This also suggathat collaborative processes may be
facilitated where conditions that support the formation of gtt@s are present, promoting

conditions that would support processes and outcomes such as the sharing of knowledge and
building trust between network members. This is consistent with the literature that states that
individual actors develop relationshigad form sulgroups through close and frequent

interaction over time as part of their participation in the same event or organization (Faust, 2005;
Prell, 2012), which in this case involves being members of the same SPC. This bonding would be
important foragricultural representativés work in concert at frequent SPC meetings, and
contribute to the creation and sharing of knowledge during collaborative prsbleing efforts

within their SPCs.

The analysis for the presence of strong ties helped expkievel of cohesion within sub
groups formed by network members who belonged to the same SPC, but it did not explain the
level of cohesion that was observed within the broader netilvatlshowedveak ties (Figure
4.1b) and moderate ties (Figufel.c). Tobetter understand the underlying pattern of ties within
the broader network, the three centrality measures presented in Table 1 were evaluated. Centrality
is an indicator of the relative importance of a network member for influencing the function of the
network, and is related to the number and direction of ties that they have with other members of
the network (Scott, 2000; Hanneman &iddle, 2011 Currie and White, 2012). Tabfe2
indicates that 7 (19%) of the members exceeded the mean for all thineecentrality measure
scores, 4 (11%) exceeded the mean for two of the centrality measure scores, and 13 (35%)
exceeded the mean for one of the centrality measure scores. Overall, this indicates that 24 (65%)
of theagricultural representativéed thepp ent i al t o act as fopinion
members who had the potential to influence the function of the network. Tdegrate

centrality scores are consistent with participant observation during the workshops, teleconference
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and online sessis. Specifically, actors with a high edegree centrality scores often initiated or
participated actively and consistently in discussions. Tiikegree and betweenness centrality
scores also reflect their propensity to be involved in discussions, tskied #or their insight, or
having opinions referenced implicitly and explicitly by othagricultural representativegduring

discussions.

The influence of the opinion leaders is evident by examining and comparing Hdibres
4.1c and4.1d. As would bexpected, the majority of influence leaders were welinected
within the network, having weak, moderate and strong ties with many other network members.
However, the comparison also revealed that the opinion leaders were part of several different sub
grouwps within the networkyith which theywereconnected through weak, moderate and strong
ties. The first sulgroup, formed 742 weak ties, and included all network members. Hdire
indicatal that the opinion leaders occupy a central position in thiggsoilop, with many in
degree and otdegree ties. Further, the members who are not influence leaders also have many
in-degree and owdegree ties, indicating that they are well integrated into thigysap of weak
ties. The second group, connectedBymalerate ties, again indicates that the majority of
opinion leaders occupy a central role within this-gutup. Figuret.1c indicates that five
members, including three opinion leaders, were not connected to tigeosytbthrough moderate

ties. Also, althogh the number of ties between members is much less than with weak ties,

Table 4.2: Agricultural Representative Centrality Measures and Organizational Involvement

Actor | Centrality Measure Primary Involvement in Organizations
Code Commodit O
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01_10 | 79 43 | 19.8 | Beef X X

01_11 |40 33 |16.4 | Dairy X | X X

02_07 | 131 43 | 30.0 | Beef X X | X

02_08 | 10 32 | 0.74 | Beef X [ X | X | X

03_13 | 40 41 | 43.6 | Dairy X X

03 15 |12 52 | 4.60 | CashCrop | X X

04_07 | 44 29 |8.46 | Beef X | X X X

04 21 |0 31 |0 Dairy X | X

05_07 |11 39 |0.67 | Pork X | X

05_08 | 48 35 |7.84 | Horticulture | X | X

06 12 | 63 61 |52.1 | Horticulture | X | X | X X

06_13 | 42 27 | 0.09 | Dairy X X X

06_14 | 49 44 | 25.7 | Beef X | X X

07.09 | O 27 |0 Dairy X | X X

09 05 | 27 43 | 2.12 | Horticulture | X X

09 _09 | 40 34 [6.96 |CashCrop |X |X X | X X

09_10 | 43 28 |0.21 | Dairy X X | X | X X

10 05 |81 29 |0.21 | Grapes X | X X
Market

11 07 | 36 26 |0.21 | Garden X X X

12 09 |11 47 | 3.25 | Beef X X

12 10 | 82 47 | 36.5 | Beef X | X X

13 07 | 53 32 |154 |CashCrop | X |X

13 08 | 12 35 |04 Dairy X X X X

1306 |0 35 |0 Dairy X X

14 07 | 6 49 2.67 Beef X X

14 08 | 13 34 | 1.37 | Beef X | X X

1409 |42 26 | 26.2 | Beef X

16 _09 | 46 39 |2.17 | Dairy X | X X

16_10 | 26 37 | 3.83 | Beef X | X

16 _11 | 25 37 |0.42 | Sheep X [ X | X

18 09 |41 50 |5.56 | Dairy X [ X | X

18 10 | 19 37 |1.33 | Pork X

18 11 | 46 63 |57.3 | Pork X X X

19 09 | 49 35 |16.1 | Dairy X

19 10 | 65 43 |16.1 | Beef X

19 11 | 63 41 | 8.03 | Dairy X X

"Highlighted centrality measure values exceed the mean value
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moderate ties create a structure for multiple paths for the movement of knowledge within the sub
group. The third suigroup, formed by 119 strong ties, included all network members, and
demonstrated the opinion leaders occupy a central position withaulgroup. Figuret.1d

indicates that the paths for the movement of knowledge was much more limited, and radiated out
from several centrally located membesgy( 02-07, 1811), who were also connected through

numerous weak and moderate ties.

Participantobservation and SNA results indicated that the cohesivgsuips were
connected in two ways within the network. First, weak ties formed bridges for connecting
members, antbr sharing knowledge within the network. This is consistent with current theory
and practice which holds that weak ties can bridge and provide a means for accessing and sharing
resources between disconnected or diverse parts of the community (Granovetter, 1973; Borgatti
and Lopezidwell, 2011). The moderate and strong ties betweemapieaders connected the
cohesive sulgroups albeit through a small number of members (Figutel), forming an
overarching structure that was connected to at least one member of all-tivewgebwithin the
network. This is consistent with the thedrat literature that indicates that networks promote
bonding between members who have close relationsmpsvhere there areharal values
within smaller wellintegrated and cohesive groups (Blaetal, 2011), and bridging between

diverse groups (Bt, 2005; Blancaet al,, 2011).

Figures4.1c and4.1d, and Tabld.2, indicate& that the majority (71%) of the opinion
leaders were associated with the animal agriculture commodities (beef, dairy or pork production).
However, participant observation ame tresults of the exit surveys indictbat no single sub
group or commodity group dominated discussions within the workshops. This sajgaest
different perspectives within the network were relatively well represented and balanced during
problemsolving discussions. Tabke2 indicates that all of thagricultural representativésmd

participated previously in some form of medtakeholder problersolving process, and héwd
90



experience with negotiation and conseAsuiding activities. The centr&ji measures results
summarized in Tablé.2 supporedthese qualitative results: 15 of the 16 SPCs (81%) had at least
one influential Agricultural Representative; the SPC that did not have an influence leader (07)
had only one Agricultural Representativedavas geographically isolated from the other

subgroups.

Participant observation indicated that gugicultural representativegere highly cohesive
concerning some issues, but less cohesive on others. For instaraggjdhitural representatives
were dle to reach consensus on a set of gui@WgP principles within a single afternoon of a
workshop Draft SWPprinciples were presented by members of the OFEC SWP working group,
were discussed in detail, attttnmodified and accepted with minimal negotati OFEC,

2007). In contrast, extended discussion was required to resolve more contentious issues.

One example of extended discussion concerned the relative advantages and disadvantages
of using a regulatory versus a voluntary approach for mitigating risks associated with the
handling and storage of animal manure. This discussion was contentious lecanserned the
development of a position on the management of manures generated by animal agriculture
operationd an issue that affected the majority of the opinion leaders who were associated with
the animal agriculture commaodity sectors. The devetyrof the position played out over
several workshops, and involved two groupag@rficultural representativesach group
supporting one of two different approaches. One group advocated for the use of a regulatory
approach involving the OntarMutrient Management Act, 20Q®rovince of Ontario, 2012,
and the mandatory phaseof affected farms that were not currently subject to the legislation.
This group included a prominent Agricultural Representatived{@4vho was highly respected
within the broader agricultural community. A second group ptecha voluntary approach,
which they described as more flexible and-sjpecific compared to the regulatory approach, and

which would avoid the disadvantages associated with the uniform approach prescribed through
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the requirements of thdutrient Managema Act, 2002In the endthe twogroups worked to
develop a hybrid approach that combined aspects of both the regulatory and voluntary
approaches, and which served as a foundation for a faech@pproach for managing -éarm

threats identified by the $Pprocess (OFEC, 2013).

The centrality measures summarized in Tdle and the patterns formed by the different
strength ties shown in Figurddlb, 4.1d, and4.1d, provide insight into the problesolving
process within the network. Despite the highelesf prominence indicated by his highdegree
centrality score (49), Agricultural Representative0Idhad limited influence on the sharing of
knowledge and views within the network as reflected in a lowdegtee (6) and betweenness
(2.67) centralityscores. In contrast, Agricultural Representativé®2a proponent of the
voluntary approach, had high edegree (131), high idegree (43), and high betweenness (30)
scores. As a consequentlds persorwas well connected and better positioned to share
knowledge and views within the network. Further, Agricultural Representatio@ Wvhs
positioned on the margin of the sgtoups in Figured.1b,4.1c,4.1d, and was the recipient of
many indegree ties, but did not have the-dagree ties needed forgséng on information or
acting as the intermediary for knowledge sharing. In contrast, Agricultural Representalive 04
occupied a strategic position within all three-gubups, benefiting from many-tegree and out

degree ties, and by acting as annmtediary for the sharing of knowledge.

The outcome of the discussion wasegjotiated compromisé&leither groupvassucceskil
in getting their position fully adopted and endorsed by the network, reflecting the balanced
approach to problersolving. Delibemation ofthe two opposing approaches appeared to help both
groups to better under st an danepgportanityfdr hegotiadirey conc e
and accepting concessions, and enabled the development of a mutually acceptable outcome.
These circmstances suggest that the ability of influential members to linkgsuips and

promote the sharing of knowledg®athelped support a collaborative problewiving approach.
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This was demonstrated by the ability of members to negotiate mutually accepizblmes
throughthe problers ol vi ng process. The outcome was the i
beliefs, which were both grounded in a mutual acceptance of agricultural science, to create a

vernacular knowledge.

45 Conclusions

Stakeholder participain in the creation and sharing of knowledge is necessary for collaborative
forms of problermsolving (Yaffee and Wondolleck, 2000; Innes and Booher, 2010). Social
networks have been recognized as importansuwainvolve stakeholders itheseproceses

(Innes, 2005). In thishapterdata collected using different methaglsreanalyzed using a MMR
approach to evaluate how effective a provincial farm organization had been in organizing locally
elected farm community representatives to form a cohesive setvabrk, and how the resulting
network structure enabled members to participate in the creation and sharing of kndnvledge

support of a collaborative process.

The results of social network analysis indicated that the efforts of OFEC to organize locally
electedagricultural representativés form a cohesive network were successful. Participant
observation indicated that the members were able to negotiate and reach consensus on
contentious issues, although the density measure calculated for ties betwdmrsmsmggested
that the network was moderatelyncected Further, although the calculation of centrality
measures indicated the presence of opinion leaders who had the potential to influence the
problemsolving process, evaluation of secondary data stggéisat no individual or group of
members dominated discussions. This balanced approach was attributed to the connection
between cohesive stgvoups that were formed through weak, moderate and strong ties,
combined with the previous experience of digeicultural representativesith multi-stakeholder

problemsolving processes.
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The research also demonstrated two benefits of using a MMR approach for evaluating the
structure and function of a social network. First, the use of data collected using difietieots
confirmed that th&NA measures alone can lead to simplistic and inaccurate characterizations of
social networks (Pre#t al, 2009). In this instance, participant observation determined that the
density measure calculated using SNA software usterated the level of cohesion within the
network thiswas demonstrated by the ability of the network members to negotiate and reach
consensus on contentious issues. Tihding prompted the evaluation of centrality measures,
which helped to identify opion leaders who had the potential to influence the creation and
sharing of knowledge within the network. Second, the complementary use of participant
observation and SNA techniques determined that the social network was much more complex
than initially thought, consisting of a series of cohesive-guiups that were linked by different
strength ties. Thifinding is consistent with research indicgtthat network can havestructure
composeaf highly cohesive sulgroupsthatare connected by a combinationbofdging weak

and moderate ties and bamglstrong ties (Blancet al, 2011).

The results of this research provide broader insight for theory and practice. First,
stakeholder networks can bgentionallyorganizedo paticipate in creatig and sharing of
vernacular knowledgen this instancethe formation of the stakeholder network was facilitated
by a working group composed of farm organization and state agricultural aggmegentatives
This insight is complememato existing research that has focused on identifying stakeholder
networks that can participate in environmental prokéefing €.g, Prellet al, 2009;

Blackstock and Richards, 2007). Given that social networks can make an important contribution
to problemsolving (Yaffee and Wondolleck, 2000), it stands to reason that helping stakeholder

groups to create or bolster their networks would result in more robust prebleimg processes.

Second, stakeholder netwsrtontain opinion leaders who cgnickly influence the

creation and sharing of knowledge through a network is an important insight for researchers and
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practitionersThis indicates that there may be preferential pathways for the transfer of

information intq and within a network from the outdée by identifying and accessing opinion
leaders. This may be useful for sharing knowledge concerning alternathensigdnmental
management practices with members of farm netsyarkd may also have broader applications,
such as research concerning kienige sharing in networks in the business (Provan and Kenis,
2007) or health (Currie and White, 2012) sectors. There may also be interest among researchers
to explore less resource intensive methods for identifying opinion leaders within networks. This
insight is important for practitioners who are interested in sharing knowledge or influencing
problemsolving within a stakeholder network, strategically identifying and forming ties with

opinion leaders in order to optimize the uptake of knowledge withiakalsolder network.

Finally, this researcindicateshe benefit of formally recognizing and incorporating the
perspectives of the researclh@rresearch involving stakeholder networks. In this case the
perspectives wergrawn fromt h e a persbnal pgrienceas a member of the stakeholder
network under studyndknowledge of the factors that have affected the structure and function of
a stakeholder network both before and during the period of study. The contribution of the
researcher as an insidein this instance as a member of the entity under stidhs become an
emerging area of discussion in the social sciences, partjcidahe health sector (Lewis and
Russell, 2011). Given the importance of internal and external factors that inflibaazeation
and function of networks (Hay, 1998; Crossley, 2010), knowledge provided by the researcher

who has alsdeenan insiderhasthe potential to enrich the research process considerably.
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Chapter Five

Vernacular Knowledge i Towards the Integration of Expert Sci-
ence, Local Knowledge and Societal Values

5.1 Introduction
Many environmental problems involve competing financial, institutional, politcaialand

technical considerations (Wynne, 2002; Turner, 2004). As such, they cannot be solved using
expert science alone. An alternative that has been proposed is a collaborative-podtilegn
approach through which diverse stakeholder interests negotiatmssl(Yaffee and

Wondolleck, 2000; Innes and Booher, 2010). Collaborative approaches for managing natural
resources involving watershed partnerships have been docuraeotied the world, includingn
Australia, Europeand North America (Leach, 2006;d8kstock and Richards, 2007; Taykar

al., 2012. In this paperthe focus is on thimvolvement of stakeholderetworks in multi

stakeholder problersolving processes.

Collaborative approaches are important because thegecaa as forum in which
staleholders can share information and concerns, both of which are necessary for challenging and
changing entrenched positions, dadreaching compromise in order to resolve complex
problems (Falkenmark, 2007; Fishal, 2010; Lemot al, 2010). Indeedhe reaching of
consensus, or at least acceptance, forms a frequently critical requirement fiaritorsgiccess.
An important function of collaborative forums is integrgtéxpert sciencwith local knowledge,
and community beliefs and values (Lee, 19& Ri or dan and Raynelt, 1993;
has been argued thadeliberativeprocesssfacilitate the ceproduction of vernacular science or
knowledgethrough the discussion pfoblemsand the negotiation of solutiof®rr, 1991; Lach

et al, 2005;Bartel, 2013)Evidence from numerous settings suggests bebtitcomes of such
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collaborative forms of problersolving are more likely to be accepted and implemented by

stakeholdersNRC, 2000; Yaffee and Wondolleck, 2000).

Solutions to complex problesincreasinglyare being negotiated by members of
overlapping stakeholder networks (Crossley, 2010; &g, 2010; Brummeet al, 2012).
These networks can be formal or informal, imposed in &ty fashion or emergent through
bottomup efforts (Yaffe and Wondelleck, 2000; Bogason and Zglner, 208 fhany cases,
they promotecommunication and informatiesharingat different scales anacrossboundaries
(Paquet, 2001; Peters and Pierre, 2004; Reed and Bruyneel, 2010). Networks also provide an
opporunity for stakeholders to share information amgromote increased understanding about

particular circumstances and conceshtheir memberg¢Chambers, 1983; Tsouvaks al, 2000.

Given the important role that stakeholder networks play in collaberfiims of problem
solving, two key questions arise concerning the creation and sharing of vernacular knowledge as
part of any multistakeholder process. First, what factors influence stakeholder participation
during the creation and sharing of vernackl@wledge within multistakeholder problem
solving processes? Second, what factors contribute to the success of a stakeholder network
sharing itsknowledgewithin a multistakeholder probleraolving process? In this paper, these
guestions are addressedatigh a case study involving a medtakeholder problersolving
process located in the Province of Ontario. Thaptetbegins with an overview of theeoretical
and empiricaliteratureconcerninghe roleof stakeholder networks in collaborati@ppro@hes
to problemsolving. The background and methods for the case study are then presented. Next,
data from the case analysis are brought to bear on the two questions noted above, with findings
consideredvithin the context of the literature. Tlobapterconcludes with several selected

reflections on the relevance of the method and the findings for research and practice.
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5.2 Stakeholder Networks and Collaborative Forms of Problem-
solving

Problemsolving involving environmental problems has traditionally retiadh riskanalysis

approach using exper.g, objective and quantitative) science that has been generated using a

process separated from the evday concerns of the community (Functowicz and Ravetz, 1993;

Wynne, 2002; Jasanoff, 2003; Dilling, 2007;nRe2007b). There is growing consensus that such
asciencedriven approach ipoorly suitedor dealing with complex problems involving the

environment and risk, in the context of competing needs and demands. Complex problems often

are descr ishceide natsi fliigcuba shiecause expert science al
competent decisions (Turner, 2004). As a consequence, complex problems have proven to be
challenging to solve becauasciencedriven approachas difficulty conceptualizingand

incorporating local knowledge and societal beliefs and valuatich are typicallyqualitative

and subjective in nature (Jasanoff, 1998; Slovic, 1998; Smith, 2004).

Collaborative approaches to problawlving have been proposed in the literature as an
alternatived traditi onal ri sk analysis. Coll aboratiyv
mechanisms and organizations through which actors influence environmental actions and
outcomeso (WRI, 2004;.Thegpnouvide ddiberdte frgnsavithial , 200 7)
which scientistsstate and nostate actors can engage in problesiving that incorporates the
concerns of stakeholders (Functowicz &avetz, 1992; Ravetz, 1999; Wynne, 2002; Nowotny
et al, 2003; Renn, 2007a; Renn, 2007b). Such collaborative efforts agfidiedrfor challenging
and changing entrenched stakeholder interests and positiorfey gathing the acceptance of
compromises and trad#fs and that are necessary for good probéeiwing (Falkenmark, 2007;

Fishet al, 2010; Lemot al, 2010).

An important part of a collaborative approach is integgatixpert sciencandlocal

knowledgewith societal beliefs and values part othe problersolving process (Lee, 1993;
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co-produce what has been termed vernacular knowledge, as problems are deliedated
solutions are negotiateldy stakeholders (Orr, 1991; Laehal, 2005; Bartel, 2013Vernacular
knowledgeintegratesexpert science and local knowledgith community beliefs and valuesnd
providesa mutually acceptable foundation for the probismiving process. Tit co-production of
vernacular knowledgpromoteggreaterinvolvement by involvinghe community in the
deliberation and negotiation of tkeowledge that will be used gtevelopng and implemening
solutionsfor complex problems (Lacét al, 2005; Wagner, 2007The coproduction of
vernacular knowledge is important for two reasons. First, the process heljpigéde power
differentialsamong actorby encouraging reasoned debate and negotiation, and promoting
discussion of valubased issues (Innes and Booher, 1999; Paquet, 2001; Sehwle?003;
Carr, 2004; Reed and Mcllveen, 2004; Latkal, 2005; Van Wylet al, 2007). Secondhe
process encourages the community to participate in a discourse that can generate a mutually
acceptable and locally relevant source of knowledge that can form the foundatiua fo

development of solutions ttomplex problems (Lact al, 2005; Wagne 2007).

As a consequence, collaborative approaches requiseiistantiveparticipation of state
and nonstate actors in the problesolving processWRI, 2004; Lemos and Agrawal, 2006:
Ansell and Gash, 2007). This level of participation is well beyamtsultation whergechnical
experts provide information wtakeholders. Rather, it requires substantive involvement where
actors acknowledge their interdependence, recognize shared goals, and perceive themselves as
part of the process for finding and ilamenting solutions (Yaffee and Wondelleck, 2000). For
instance, experience with watershed management demonstrates that land owners who have been
involvedin a substantive way the development and implementation of local watershed
management plaare maoe likely tounderstand the needti@ke action to proteevaterresources

proactively (NRC, 2000; Lemcet al, 2010). As a consequence, collaborative forms of problem
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solvingcanprovide outcomes that are seen to be fairer tlhinsl may benore likely b be broadly

accepted and implemented by stakeholddR{, 2000; Yaffee and Wondelleck, 2000).

Complex probleméncreasinglyare deliberated and negotiated within stakeholder networks
composed of state and netate actors (Fisét al, 2010). These netwks overlap and are
composed of intedependent members who share multiple knowledges (Wellman, 1979;
Gladwell, 2000; Crossley, 2010; Brumnetlal, 2012).Stakeholdenetworkscanpromote
communication anéncourageo-operation between stakeholders caming issueghat span
vertical and horizontal scales aorbssadministrative, physiographic and political boundaries
(Paquet, 2001; Peters and Pierre, 2004; Reed and Bruyneel, 2010). Networksreaiteoa a
top-down fashion through regulation, wighprescribed number and affiliation of members, or
they can emerge informally from botteump efforts (Yaffee and Wondelleck, 2000; Bogason and
Zglner, 2007). An example of the tdpwn approach includes the creation of river basin councils
in Brazil (Lemas et al, 2010), which contrasts with the locattgnstituted Landcare groups in
Australia (Wilson, 2004). Even where a formal network structure has been prescribed, informal
networks can still form around and augment the formal structure (Retahs2011). Further,
establishing prescribed procedures for cooperation and collaboration, even within a very detailed
plan, will not prevent the emergence of informal relationsaipsind the formal structures
(Robinset al, 2011). The formation and pargeition of stakeholders in formal and informal
net works has been promot ed avsalau ende aonust ctoomehseol,p |
encouraging Athe devel opment of a network soci

(Lockie, 2006, 23) that can coifitute to the development of knowledge and expertise.

Stakeholder networks can influence collaboragx@blemsolvingforums in two ways. The
first involves supporting the formal goals and objectives of the prebtdwng process (lvegt
al., 2006). Thids important from the perspective of the agency that is organizing the problem

solving process, particularly where there is a prescribed budget, scope and timeline. The second
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involves the development and incorporation of stakeholder interests intambierpsolving

process (Yaffee and Wondelleck, 2000; hetyal, 2006). Although this latter form may at times
be in conflict with the former, particularly from a functional perspective, it exists and is a major
reason why stakeholders become involvedoitaborative governance (Tsouvadisal, 2000;
Mitchell, 2005; Innes and Booher, 2010). Asexampleit is expected that citizens have a right
to question scientists and the scientific information they generate, as well as a right to provide
alternative sources of information (Susskiatlal, 2007). For instance, farmers have contested
knowledge that was inconsistent with their own understanding, and have discounted forms of
innovationwhenthey believe their concerns and knowledge have not been areted

(Tsouvaliset al, 2000).However, oth rolescan be nurturedy building capacity and expertise
(Carolan, 2006: Ivegt al, 2006) Encouragingtakeholderso pursue these complementary
objectivescan transform thproblemsolving procesgproduéng outcomeghat are moreobust
becausetakeholdertiaveworked collaboratively to achievihem(Haqueet al, 2009; Innes and

Booher, 2010).

Agricultural networks are an example of a key stakeholder group that is often involved in
environmental problersolving processes (Fig al, 2010). The main focus of the agricultural
community throughout history has been to increase agricultural production to provide food and
other products to meet the demands of a growing population (Mazoyer and Roundart, 2006;
Tauger, 2011). More recently, farming in Western economies has begun to transition into a post
production phase where agricultural production must be both economically and environmentally
sustainable (Jones and Garforth, 1998; Holmes, 2006). Althoudhettiy tand practice of
sustainable farming and agricultural extension are still evolving (Cleveland and Solari, 2007),
farmers and farm organizatiomgreasinglyare participating in the production of knowledge as
part of environmental problesolving (Tsavaliset al, 2000). One aspect of this evolution is

what Chambers (1983, 201) calls a fireversal
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outsiderso. Outsiders include environmental sc
governmental organizans, who are largely urbarased, and who, like the growing urban

majority of the population, are increasingly separated from where their food comes from and how

it is produced (Turner, 2011). This disconnect has been identified as a particular problem wh
practiceoriented individuals such as farmers have interacted with those who Ts@i\alis

(2000, 914) describe as fAoffice type peopl eo,

regulation or technological innovation will impact affected comities.

The contribution of agricultural networks to environmental probdelwing processes is
particularly important where solutions to complex problems are involved. Examples of this are
challenges involving water and agricultural management (Yaffe$\@mdielleck, 2000; Fisht
al., 2010). However, questions remain concerning the manner in which stakeholder networks
contribute to collaborative forms of problesuolving, such as their role in the creation and sharing
of knowledge. As Bogasan and ZgIne®d@Z) have observed, it is often not clear from the outside
what role(s) actor networks play, and how they interact as part of prsolleing processes. In
this chapterthe contribution of stakeholder network representatives to the development of
vernacula knowledgewithin a mandated mutstakeholder probleraolving process involving a

complex problem is evaluated.

5.3 Source Water Protection in Ontario and the Role of the Farm Sec-
tor

The Walkerton Tragedy in May 2000 is an example of how a complex matexgement

problem can become a catastrophe. Seven personsdiedeveral thousand becamegitillithe

Town of Walkerton, Ontariohen apoorly locatednunicipal water supply was engulfed by

runoff fromanadjacent farm, and contaminated water was distributed throughout the community
(0O6Connor, 2002a). Justice Dennis Ob6Connor inv

publishedrecommendations to ensure the safety of water supply systemaghoutOntario.The
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recommendations were structured around a rhaltiier approach, which included devétap

watersheescales our ce protection pl OOLoMIPAs) 200 Bonno

The Province of Ontario respondeddnacing theClean Water A¢t2006(Province of
Ontario, 2006), which provides authority for the Source Protection Planning (SPP) process, the
form of source water protection (SWP) planning currently being implemented in Ontario through
a system of nineteen watershamked entities. These et are called Source Protection Areas
(SPAs) where one watershed is involved, and Source Protection Regions (SPRé)vavioere
more watershethreinvolved. Each SPAr SPR is overseen by a Source Protection Authority
formed by the board of local wateeshbased conservation authorities. Conservation authorities
are municipallyfunded watershelased organizations that have been contracted by the Ontario
Ministry of the Environment (OMOE) to facilitate the development of SPPs within a SPA or SPR
through gproblemsolving process using muistakeholder Source Protection Committee (SPC).
Each SPC must prepare a SPP for its watershed(s), in compliance with prescribed requirements
concerning the scope, content, timeline, and committee structure (OMOE, PB&@PC chairs
are appointed by, and are responsible to, the Ontario Minister of the Environmettir® o
the stakeholder members are drawn each from the municipal, business, and public interests,
respectively, within the watershefidditional membersire allocated to include First Nations
representatives on a SPC where the SPA or SPR contains First Nations reseré&atanm88C
also haex officiomembers representing the OMOE, and the Source Protection Authority.
Administrative and technical suppads provided to the SPC by a project manager and
administrative and technical staff associated with one or more local conservation authorities from

within the SPA or SPR.

Farmers were identified as a key stakeholder graithough farmersomprie only 2% of
the overall populatiortheyown or manage approximately 33% of the land in southern Ontario

(OMAFRA, 2012), the part of the province where most of the population and associated
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municipal water systems are located. As a result, one to three menolbedsh SPQvere
prescribedo represent the agricultural communityareas where agriculture was deemed to be a
significant local land usd he agricultural sectaxpressed support for the concept of SWP from
the outsetProvincial farm organizationigitiated a process to participate in the SPP protegs
promoted consistency between the SPP process and existingypsdged have encouraged
economically and environmentally sustainable farming (Armitage, 2001; Bradshaw, 2006;
Legislative Assembly of @&tario, 2006). To coordinate farm sector efforts, the Ontario Farm
Environmental Coalition (OFEC), which represents 37 farm and commodity organizations
concerning agrenvironmental matters (Verklet al, 1998 Morrison and Fitzgibbon, 2014
established a SWP working group. The working group was composed of staff representing four
major farm organizations and the Ontario Ministry of Agriculture and Food (OMAF). OMAF
staff members have participated in the working group at the invitatidme datm organizations

and with theagreemenof their Deputy Minister. The author of thikaptelis one of the OMAF

program staff members, and has participated in the working group since its inception.

The working group recognized theed foragriculturd representativeto havecapacity to
participate effectively ihe multi-stakeholde6SPCproblemsolving setting, antb be seen as
legitimate representatives dfieir local farm community. This is consistent with a growing
sentiment in the farming commity that farmers need to educate the broader public (Tsowtalis
al., 2000) and make them more aware about the science and practice of farmi@gEDSWP
working group prepared a list of qualificaticthsitwere advertised in provincial and local farm
publications A series of meetings walsenorganized byYDFEC andhe CountyFederatios of
Agriculture throughout Ontario to bring together members of the local farm community to elect
agricultural representativés participate on SPCEach Source Prettion Authority had been
delegated authority under tdean Water A¢t2006(Province of Ontario, 2@) to select

agricultural members for its SRP&nd initially opposed appointing locally elected agricultural
104



representatives. Howevenost (34 of the 37agricultural representativetected by the local
farm community wereventuallyaccepted by the local Source Protection Authority and were

appointed to thé&5 of 16 SPCs with agricultural members (Van Dusen, 2007).

An important role of the AgriculturaRepresentative has been to educate other SPC
members and staff about farming by sharing a combination of agricultural science and practice,
and local farmer knowledge. It was anticipated that this would help SPC members to recognize
that municipal drinkingvater sourcesould be protected lggromoting economically and
environmentally sustainable agriculture (Carter, 2005). To support this objective, OFEC secured
funding from farm organizationand federal and provincial government ageneied delivered
six workshops to provide support to tagricultural representative§hese workshops included a
combination of formal and informal learniagtivities that were facilitated by OFEC SWP
working group members. The workshops also included presentatiaderit, consultant,
municipal and provincial government technical experts (OFEC, 2007; OFEC, 2008b; OFEC,
2008d; OFEC, 2010; OFEC, 2011; OFEC, 2012). Each meeting incifdettitated discussion
involving theagricultural representativesid MOE senior management staff members. The
workshops were supplemented with frequent teleconference and online discussion sessions

concerning topicsequested by the agricultural representatives

5.4 Methods

The contribution ofgricultural representativés the creation of vernacular knowledge during

SPP process was evaluated using a standardized survey questionnaire. Specifically, data were
coll ected concerning SPC membersd attitudes
knowledge within a collabative multistakeholder problersolving process that began in early
2008. The questionnaire was developed from a review of the literature concerning the role of

knowledge in collaborative forms pfoblemsolving and was modified using the results of nine
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semistructured interviews of key informants who represented sectors that had a strategic interest
and had contributed to the development ofGlean Water A¢t2006(Province of Ontarioc2006)

and the SPP process. Informanwereselecteased on theinavingserved directly as a sector
representative, or acted in a supporting role as an agency or NGO staff member, as part of one of
the three advisory committees established by the Minister of the Environment during the

development of SPP process (OMQ@BQ3; OMOE, 2004a; OMOE, 2004b).

A mixed methods research (MMR) approach was used to formally combine data collected
from different research methods. MMR&asoordinatednclusive pragmaticand systematic
approactfor analyzing dat&ollectedusingdifferent research methods part of theame
research questiogdohnson and Onwuegbuzie, 2004; Yin, 2009). Thidormedwith the
concurrent triangulation approach to MMiRat emphasizes tlwnfirmation crossvalidaion
and corroborabn or researcfindings using the different methontsa single study (Cresswell,
2003). This approach also provides for data to be collected concurrently and with equal priority,
and evaluated and analyzed in an integrative manner during the data interpretation. In this way,
data collected using different research methods were triangulated to support the interpretation of
data and development of conclusions in a manner that would promote comprehensiveness,
credibility, reliability and validity of the research process anfiritfings (Morse, 2003; Teddlie

and Tashakkori, 2009).

The questionnaire included a combination of clesed operended questions. Closed
ended questions used a figeint Likerttype scale (Strongly Disagree, Disagree, Undecided,
Agree, Strongly Agreeptcollect ordinalevel datameasurin PC me mber s6 percepti
concerning the themes. Responses to edosked questions were coded (Strongly Disagree = 1,
Disagree = 2, Undecided = 3, Agree =4, Strongly Agree =5)tlerthnalyzed to generate
descriptie and inferential statistics using SPSS Statistics Version 20.0 (IBM).2Z01e

statistical tests and associated results are discussed in the Results and Discussion section below.
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Openended questions interspersed with cleseded questions provided resients with an
opportunity to provide specific examples or expand upon ideas related to thearidsed
guestions. Responses to opmrded questions were interpreted and categorized in order to
understand the perspective of respondents (Babbie, 200dgroomg the questions presented in

Tableb.1.

Table 5.1: Questions Concerning the Co-Production of Vernacular Knowledge

Question n Response
Rate

a) SPC members are able to request and receive additional technical | 171 | 39%
information from staff

b) SPCmembers freely discuss the benefits and limitations of technical| 170 | 39%
information

¢) SPC members are able to collaborate freely to generate locally 170 | 39%
appropriate solutions (n=170)

d) SPC members are encouraged to suggest modifications tacwchni | 169 | 39%
information

€) SPC members encouraged to contelbocal knowledge 170 | 39%
f) The broader community is encouraged to conteilmgal knowledge 170 | 39%

g) Theproblemsolvingprocess incorporates both local and technical 170 | 39%
knowledge

h) Local knowledge is equally valid and important as technical knowled| 169 | 39%
i) Technical knowledge is modified to reflect local knowledge 169 | 39%

An internet link to the online questionnaire was delivered in20ill by email to the 405
members ofhe 19 watershedased SPCs, either directly where individual email addresses were
known, or indirectly through SPC staff where the email addresses were not known. The internet
link to the online questionnaire was also delivered to 30 representativempizations that had
a strategic interest jor had been involvedith, the SPP process. This included non
governmental actor organizations such as provirsgale environmental, farm, watershed
management organizations, and three ministries interesteitheolved in the SPP process in

Ontario.
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A total of 211 responses were received, providingverallresponse rate of 48.5 %.
However, the response rate for individual questioaslower (39%9. This response rate
compares favourably with the range of experiences reported for other studies using email
guestionnaires (Kaplowitet al, 2004; Gigliotti, 2011). The specific response rates for the

different questions are summarized in Téthle

5.5 Results and Discussion

This study concerned thiele andcontribution of stakeholder networlsiringthe development

of vernacular knowledge as part of a mstikeholder probleraolving process. In this instance

the research involved an evaluation of plagticipation ofagricultural representatives part of

the mandated SPP process in Ontario. This evaluation was carried out by collecting and
evaluating data that corresponded to two inédaited themes. The first theme concerned the
experience and ctribution of SPC members to the creation and sharing of vernacular knowledge
as part of the SPC problesolving process. The second theme concerned the importance of
different information sources used by SPC members during the SPC pisadiléng process.

The results for each theme are presented and discussed separately below.

55.1 Involvement in the Creation and Sharing of Vernacular Knowledge
The first theme included the responses to closed andemied questions concerning the

involvement of SPC members Wwithe use of two key components of vernacular knowlédge
technical information and local knowledg@s part of the problersolving process. Each of

these questionsaspresented as a statement about involvement to which respondents indicated
their levelof agreement on a fivpoint Likert scale (Strongly Agree to Strongly Disagree).

These statements, along with the number of responses and the associated response rate, are
presented in Tablg.1. Figure5.1 summarizes graphically the distribution of resges for each

closedended question.
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Figure 5.1: Distribution of Responses for Questions
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As shown in Figur®.1, the majority of respondents indicated that they endorsed and
participated in the creation and sharing of vernacular knowledge. Indeedhaoi®0 % of
respondents either strongly agreed or agreed with each of the statements presented. However, a
closer examination of responses indicates that there is slight erosion in the strength of support as
the questions become increasingly specificeoncni ng an i ndi vi dual me mber
willingness to participate in the creation in sharing of vernacular knowledge. For example,
Question 0aodo and 5Quahbichtare elatively geberal im natbre, gad streng
positive responses (strogghgree and agree) of 95.3 % and 92.4 %, respectively. In contrast,
Question Ado and Question @i o, which are more
59.6 %, respectively. This moderation of suppo
involvement decreased as there was a shift from principle to practice concerning the creation and

sharing of vernacular knowledge.

Openended questions asked respondents to share examples of how SPC members have
participated in the development oodificaion of technical information, and to share any

examples of local knowledge that were provided by SPC menmbegrgpersonal knowledge
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about groundwater qualiin specific aregs Responses to op@mded questions provide insights
into why the level of spport varied from question to question. More specifically, three technical
reasons for the softening of support for the questions concerning-gredwction of vernacular
knowledge emerged. The first was that the process for conducting technical vednighig
constrained by the OMOE Technical Rules concerning the creation and use of knowledge
(OMOE, 2009). As a result, SPC staff and consultants perceived little latitude for modifying the
technical information based on the commentsaterns of SPC embers. One SPC project

ma n ager 6 sfromthesurwaydflecedthis challenge:

at the beginning of the assessment report process SPC members tried to influence the
nature of some technical work, but we found that the scope and nature of the technical
work was very narrow and that input from the SPC could not be accommodated because
of the limitations of the technical rules. The message that | have understood from the
province is that the [Source Protection Authority] & SPC have no say in how technical
work is doné we must follow the technical rules whether or not they work and whether

or not they are relevant to local conditions.

In some cases, this challenge appd&r have been overcome, as indicated bystireey

comments of the project managémaoother SPC:

Our Intake Protection Zone studies were not accepted by the SPC when first presented by
the consultant because of strong reservations raised by one SPC member about some of
the methodologies used. The study was tabled for nearly a yearS#@lenembers

[met] informally with MOE technical staff and the consultants to try and sort out the

issues with the methodologies. In the end, staff agreed with the SPC that the current

results were indefensible and after 14 months a revised approach/methodology was
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reachedhat was acceptable to staff, the consultants and all but the original SPC member

who raised concerns.

A second explanation was related to the often unspoken assumption in technical circles that
expert science should not be modifidthe underlying raticale is that expert science is generated
using ascientificprocess, andhould not be modified based lmtal knowledge thas perceived
to have been generatedinga nonscientificprocesgInnes and Booher, 2010). For instance, one

conservation authdyi representative noted that:

technical information is technical and it would be contrary to the scientific basis of the

process fofSPC memberd)p suggest modifications to the technical information.

However, the generation of technical information oftesolved making a number of theoretical
assumptions that had to be verified to ensure accuracy and reliability (Slovic, 1998; Renn, 2008).
For example, one municipal SPC member noted the great deal of effort that was required by SPC

members to understamahd discuss the:

vast array of "assumptions" that the consultants brought to their respective reports. Staff
followed up and a meeting was arranged with all of the consultants. Through extensive

discussions, a common set of standards/assumptions weré coreea . 0

It is noteworthy that the SPC member who provided this quotation had considerable expertise in
the environmental consulting sector. This status as a technical expert, combined with experience
and expertise in negotiating with other experts, may hasisted the SPC member to challenge
successfully the assumptions put forward by conservation autbtaffyand technical

consultarg.

Third, operended responses indicated that technical information was privileged over local
information because it ioolected by experts rather than by local residents. One public

representative notddis in their survey response, providiag examplevhere
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[ t he @&EBidbasghat are overruled by the technical people in Toronto. An example
of this would be the [Muripal Surface Water Intake Protection Zone] for Ramsay Lake.
We did not feel that it was inclusive enough.r@chnical staff brought this to Toronto

and it was turned down.

Al so, one SPC Chair observed thabhafoapi nobomi 0t
This is consistent with observations in the literature that local knowledge is often perceived to be

less robust thaaxpert sciencéMontpetit, 2003; Innes and Booher, 2010). Also, there appeared

to be some lack of trust in local knowledgeticularly on the part of technical experts involved

in the process. This was reflected in the response of conservation authority staff associated with

two different SPCs who stated that f#Al ocal know
confirme d where possi bl e, before it i s used?o, anoc
outweigh local knowledge as it is the basis forprobdem | vi ng. 06 These comment s
perspective in the literature that there can be a bias on the papeofsewho believe that other

sources of knowledge have less value than expert science (Innes and Booher, 2010).

Three possible netechnical explanations emerged from gwaluationthat helped explain
this lack of agreement. First, not all stakeholdeay imderstand the importance or need to
guestion technical information (Susskieidal., 2007). In this instance, increasing the technical
capacity of SPC members to critically assess the validitgchnical information was important
to ensure it accuraly represented what existed in the watershed. One SPC member with an

extensive technical background observed that:

OQur working group held up and required modi
with its presentation. We would seldom try to-tetthni@l the experts obviously but

when work was not consistent or appeared poorly done we had it changed.
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Second, the process had prescribed timelines and other constraints that interfered with the
ability of SPC members to adequately and thoroughly reviewitemhnformation, and to ensure
that appropriate changes&re made during the problesolving process. For instance, one public

health unit representative observed that the:

process appears to be too rushed. When issues are brought forward aboutamatding

the intent comments are made [by conservation authority staff] that this is wordsmithing
and that time has been set aside at the end of the process. This may create a problem that
down the road in the final review that there may be issues over in:then [there is]

not enough time. The process time should be adequate to discuss issues fully.

An agricultural repesentative also noted concewigh the mandated timelines imposed on the

problemsolving process, and the creation and sharing of velardauwowledge, stating:

In some cases, because [of] MOE time constraints, local knowledge was not included in
the assessment report, not that local knowledge was not sought after and received, just

not all used.

Third, in order for takeholderepresentaties to be able to understand technical
information presented to them by techniespers, they need to be able to internalize and
transform that information into knowledge that makes sense within the context of their own
beliefs, experiences, and valuésd@uvaliset al, 2000; Michael®t al, 2006). Where
stakeholders have knowledge of local conditions, such as farmers who typically have an intimate,
and often multigenerational, knowledge of the lands they farm, inconsistencies may be observed
betweenheir local knowledge and the technical information that was presented by experts. In
this situation, stakeholders will often strive to better understand or modify technical information

so that it is consistent with their understanding, to challenge ithityabr ignore it during the
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problemsolving process (Tsouvali al, 2000). One Agricultural Representative commented

that:

Technical working group [SPC membdsavd had the opportunity to review and
guestion and have changes made to most areasheitbxception of livestock density

calculations, resulting in bogus numbers being used and submitted.

This indicated that some stakeholder representatives possasdedeloped capacity and
expertisethat helped them to discuss, and in some cases, resolve inconsistencies in information
(Ivey et al, 2006; Carolan, 2006). As a consequence, the OFEC SWP working group members
were correct when they anticipated thatalecultural representativeeededyreater capacity

and expertise to be able to participate more effectively and question ideas that were inconsistent

with their knowledge of farming and the local farm community.

5.5.2 Relative Importance of Different Information Sources
The second theme dealitivthe relative importance of information sources during the preblem

solving process. Responses to clesaded questions indicated which information sources were
considered to be important by actors involved in the SPP process. Responseseiudegen
guestions helped identify specific individuals or organizations that respondents considered to be

especially important sources of information.

Survey responses were evaluated to determine which information providétebgnt
organizations or sectovgasimportantto respondentduringthe problerrsolving processin this
instance, nofparametric statistical analysis was used to test for differences between different
sector group information sources. The underlying rationale was that different organiaations
sectors brought different information to the SPC process, and each would act as a potential
information source for SPC members and other interested parties. The premise was that survey

respondents would rank information they found importasntd werdikely to consider and
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include in the problersolving proces$ higher than information sources that they judged to be
lessor notimportant. The responses to the cleseled questions were evaluated using the
KruskalWallis test, which compares three ooma independent samples based on ranked data
(Reave, 1992; Cramer, 2004T.he KruskaiWallis test is useful for determining if the difference
in the ranked data is significaamdindicates that two or more samples come from different
populations (SiegelL,956; Cramer, 1994). In this application, the Krushélllis test was used to
determine which information source (provided by different organizations or sectors) the
respondents indicated considered to be significantly different, and considered important,

compared to other sources of information.

Table 5.2 summarizes thesults of the KruskalVallis testfor theinformation sourcethat
were rated to be important by respondentese surces were important where they were
significantly differenti namel where the Kruskalallis value was equal to or lesn specific
levels of significancei., p =.001, p=.01, p=.05) (Cramer, 1994; Carver and Nash, 2012). The
smaller the Kruskalallis value the greater the statistical difference between the orgémizor
sector and other organizations or sectors. The organizations or sectors are listed in order of

decreasing significant difference, with the applicable level of significance (p value) indicated.

Table 5.2: Importance of Different Information Sources

Organization or Kruskal - | Statistical Significance
Sector Wallis

Value
OMOE .000 There is a significance differenagp<0.001
Conservation Authority .001 There is a significance differenaep<0.001
Conservation Ontario | .003 There is a significance differenagp<0.01
OMNR .013 There is a significance differenaep<0.05
Agriculture .042 There is a significance differenagp<0.05

115



Overall, the agricultural sector ranked asdhly norrgovernmenbrganization or sector
that providel information that was identified as different. Tiglicates that the information
provided by the agricultural sector was perceived by respondents to be different, but not as
significantly different than themo provincial ministries (OMOE, ®INR), conservation
authorities, and Conservation Ontario, a provincial organization that represents all 36
conservation authorities. Thésiggests thaheinformationprovided by agriculturgvasalso

statistically differenfrom the information providedybothernongovernmensectors

The organizations or sectors that were determined sigbdicantly different(Table 5.2)
were then evaluated to determine their relative importance to respondentstioeipngblem
solving processlTable5.3 summarizethe mean value of the responses, and associated rank, for
each of the organizations or sectors that were significantly different. This ranking indicates the
relative importance of the different information sources. Tal3ealso indicates the top five
reaeptors of information for each organization or sector, based on the median score of responses,
which are listed in order of decreasing importance. The median score provides a measure of the

value that each of the respondents associated with a specifiézatizn or sector placed on the

information from the significantly different

S

indicates a greater acceptance of the statemen

Overall, the agricultural sectoainked as the thirthost influential sector based on
respondent scores summarized in Table 5.3. The underlying rationale was that the greater the
mean score of the survey responses, the greater the importance the respondents placed on the
information proviled by each organizations or sector. The premise was that the higher an
information source was ranked, the greater the likelihood the respondent would consider and
include that information in the problesolving process. This is noteworthgcause the
importance of agriculture was only surpassed by conservation authantd€MOE, which are

bothsupported with significant public financial and staff resources for generating and sharing
116



information among SPC members. It is also noteworthy that the informabvided by
agriculture was rated higher than the information provide@MAF-OMNR, andConservation
Ontario. This result is interesting becatse of these organizatiofisOMNR and Conservation
T havereceived publidunding forcommunications antéchnical staff membets support their

involvement inthe SPP program.

Table 5.3 Relative Importance of Different Information Sources

Organization | Mean | Rank | Key Information Receptors

or Sector Score Sector Median Score

Conservation | 1.48 1 SPC Chair

Authority Conservation Authority
Public Sector
Municipal Sector
Industry Sector

OMOE 1.51 2 OMOE

OMAF

First Nations
Conservation Authority
SPC Chairs

Agriculture 1.76 3 Agriculture Sector
SPC Chair

Public Sector
Industry Sector
Environment Sector

OMNR 1.98 5 OMOE
Environment Sector
Conservation Authority

SPC Chair

Industry Sector
Conservation | 2.01 6 First Nations
Ontario OMOE

SPC Chairs

Conservation Authority
EnvironmentSector
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The open and closended responsdisked to this themsuggestdfour reasons why the
agricultural network was perceived as a key information source. First, responses-endiesge
guestions suggested ttagricultural representativegere recognized bgther sector
representatives as knowledgeapdmplewho contributed communitgpecific local knowledge of

farming experiences at the local scale. For example, one public representative stated that:

Our agricultural [representatives] in particular freqleptovide local knowledge on
many topics, including correcting information in draft reports (groundwater quality and
threats to groundwater, land use practices, livestock density, nutrient management

requirements, etc.).

This indicated thaagricultural epresentativelad the capacity and expertise required to share
local knowledge about farming practices and related matters. Acknowledgement of this
contribution by other sector representatives indicates thaiptt@ultural representativegere

able to p@rticipate in effectively sharing local knowledge as part of the problwing process.

Second, respondents from different sectors noted in the qualitative responses that
agricultural representativésd challenged some aspects of the mandated preduleimg
process, and had advocated for changes séottatneeds were better addressed. One OMOE
representative noted that one example where local needs were better addressediReolved
delineation of [intake protection zones] based on their local kmlgelef overland flow and
drainage systems that were unknown to technical G#ifs is consistent with a position in the
literature that the communityas the right to question scientists and the scientific information
they generate, as well as a righfprovide alternative sources of information (Susskindl,

2007).

Third, local knowledge provided by tlagricultural representativegs reinforced actively

by farm organizations that were part of the OFEC SWP working group. These farm organizations
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contributed knowledge concerning farming and agricultural science by delivering information
through presentations,tand participating intechnical discussions witEPC members. OFEC
SWP working group members also delivered technical information tosexietives of networks
at the provincial scalé.€., Conservation Ontario, OMOE), and interacted directly with the SPC
Chairs.This was reflected by the identificationtbe Ontario Federation of Agriculture, the

Ont ari o Cattl e manOnsrioAarm Animalaounad, or,theiarepbsentdtives,

as key sources of information by respondents.

Fourth, information distributed by OMAF complemented the information concerning
agricultural science and practices provided by the agricultural comn{@NAF, 2012). For
instance, responses to closadd operended questions indicated that OMAF field and program
staff provided expertise at both the SPC scale and provincial scale. OMAF program staff also
worked to bridge communication gaps between the @SRB/P working group, @hservation
OntarioandOMOE SPP program staff, and the SPC Chairs and Project Managers. These efforts
reflected OMAFO6s interest in demonstrating how
agrienvironmental managememtactices, which share a common foundation in agricultural
science and practice, support the development and implementation of SPP policies across Ontario

(OMAF, 2012).

119



5.6 Conclusions

Collaborative approaches to problaalving provide an opportunity foreéhdevelopment of more
robust solutions to complex problems, such as the management of water resourcesglL,ach
2005; Lemost al, 2010). The contribution of stakeholder communities, and the importance of
capacity and expertise to enable them to gigdte effectively in multstakeholder problem
solving processes, is an area of emerging interest in the empirical and theoretical literature
(Carolan, 2006; Lockie, 2006). The research presented iolthjgercontributes to this area of
inquiry by prowding insight concerning the effectiveness of a particular stakeholder gitbep
agricultural community to participate and share its knowledge and perspectives on water
management as part of a mandated rstiétkeholder probleraolving process involvimnineteen

watersheebased source protection committees in Ontario, Canada.

The research revealed that the majority of respondents endorsed and had participated in the
co-production of vernacular knowledge during the probaitving process. Interestingly,
respondents indicated stronger support for the creation and sharing of vernacular knowledge in
principle, compared with its actual practicghis can battributed to three factors. First, the
problemsolving process was constrainggthe time availabléor deliberation, and the type of
knowledge that should guide these time lines wemandated by regulation (OMOE, 2009).

This constraint reflects the challenges that arise winelolemsolvingapproaches are prescribed
for complex environmental problesfJordanet al, 2005; Lactet al, 2005;Innes and Booher,
2010).Second, there was a prevailing thought on the part of some participants that local
knowledge was less robust than technical knowledge, anthduhifying expert sciencéo reflect
local krowledge was unscientifid his is aconcern that others have identified in relation to
collaborative processés.g.,Innes and Booher, 2010). Finally, soofeheparticipants who had
adequate capacity and expertise were able to identify inconsistentéetimical information and

were effective in challenging and modifying it so that it was consistent with their local
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knowledge This is consistent with experience elsewhere whamadrs have contested
challengednformationthatdid not agree witltheirs and hav@rovidel alternative sowes of

knowledge(Tsouvaliset al, 200Q Susskindet al, 2007.

The research also indicated that respondents recognized and valued agricultural knowledge
as an important information source for the probkatvingprocessThis wasattributed to three
factors. First, members of a provinesdale agricultural network, which included state and non
state representatives, supported the local farm community to elect stakeholder representatives and
then helped enhanceeih capacity and expertise through a series of forums (workshops, email
groups, teleconference meetings). Second, the provismiddOFEC SWR~vorking group
members provided support to the stakeholder representatives by offering technical presentations
to groups involved in the problesolving process at the local and provincial scale that
emphasized the role of agricultural science and practice in meeting the objectives of source water
protection. Finally, the state agricultural agemfprmedSPCs, andrganizations and agencies
interested or involved in the SPP process, that existing regulatory standards and voluntary
programs met the objectives of source water protection, which complemented information

provided by theagricultural representativesd povincial farm organizations

The results of the research also provided broader insight for research and practice. First,
although the probleraolving process was mandated, it exhibited characteristics associated with a
collaborative approachis is consstent with other collaborative processes that Ipawegided a
forum within which state and nestate actors participated in problewlving that incorporated
the concerns of stakeholdeFufictowicz andRavetz, 1992; Ravetz, 1999; Wynne, 2002;
Nowotnyet d., 2003; Renn, 2007a; Renn, 200.7Also, stakeholders were able to-pooduce
vernacular knowledges noted in the literatuees part of the discussion and negotiation of
solutions (Orr, 1991; Lacét al, 2005; Bartel, 2013) by integrating expert sciemand local

knowl edge (Lee, 1993; O6Ri or daetal,2008. Rayner ,
121
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Second, it was evident that the agricultural communiykedoutsideof but in contact
with the prescribed processhis helped to support coordinated acé@noss watersheds at the
local and provinciascales Thisis an example ddin informal network that operated arouadd
interacted withthe mandated network (Robiesal, 2011), and shared informatitietween
vertical and horizontal scales aacrossadministrative, physiographic and political boundaries
(Paquet, 2001; Peters and Pierre, 2004; Reed and Bruyneel, R0dayricultural community
also supported the creation and sharing of knowledge, both internally and extdimallg.
consistent wh efforts elsewhere where thgricultural communityascontributed to the
development of knowledge (Lockie, 2006) and educateefaromer members of the process

about farming (Tsouvalist al., 2000).

Finally, the research provided insight concernirgyrible that stakeholder networks played
in the collaborative problersolving processes (Bogasan and Zglner 20@#his instanc¢he
agricultural network participated in tlve-production of vernacular knowledge. Specifically, the
stakeholder network spprted the selection, and activities of the sector representatives, during a
multi-stakeholder probleraolving process. Tik provides an example of how the capaaity
expertise of participants & problemsolving process can be increag€arolan, 2006lvey et
al., 2006) It is also an example of hoagricultural science and practicen be sharecccepted
and valued by other sector representatives and integrated during the discussion of problems and
negotiations of solutions (Orr, 1991; Laghal, 2005; Bartel, 2013). Further, enhanced capacity
and expertisempowered agricultural representatives to question the prescribed SPP process
colleagues. This is an example of how increased capacity and expertise capar@ipantso
challenge assumptis underlying the prescribed approach to prokdeiding (Tsouvalist al,

2000).
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Chapter Six

Conclusions

This chapter presents an overview of the major research findings presented in the preceding
chapters, and provides an opportunity to identify asdwdis these individual research findings in

the broader context of the theoretical framework that guided the research. The chapter is
organized into four parts. First, the purpose and objectives of the research are presented. Second,
the major research fitings of each chapter are summarized. Third, the major academic
contributions and recommendations for practice are identified. Finally, the limitations of the

research and opportunities for future research are discussed.

6.1 Purpose and Objectives

The purposef this research was to provide insigbbncerning the formation and function of a
stakeholder network, and its role and contribution in the creation and sharing of vernacular
knowledge, within collaborative problesolving processes. A conceptfi@mewak was

developed through a review of the academic literature, and augmented by my experience with
multi-stakeholder problefaolving processes over the paétyears as a groundwater professional
at the municipal and provincial level of government. Empliiicsight for the research was
provided through a case study of a mattikeholder problermolving process that has been
structured using a prescribed collaborative approach, involving stakeholder networks at the

watershed and provincial scales.
The researchadthree related research objectives:

1. To develop a conceptual framework for evaluating the formation and function of a
stakeholder network, and itsle inthe creation and sharing of vernacular knowledge by a

stakeholder network within daborative problensolving processes;

123



2. To use the conceptual framewddkassess if the stakeholder network functions in a
collaborative manneand toevaluatets contribution to the creation and sharing of vernacular

knowledgeas part ofan actual eample of a collaborative probleswolving processes; and

3. To develop recommendations for designing a collaborative presdéving process in

order to facilitate the creation and sharing of vernacular knowledge by stakeholder networks.

6.1.1 Major Findings
Theresearch results were organized and presented in three manuscripts. Although the three

manuscripts were written as independent documents, they werecliattexd and were situated

within the overall purpose and objectives of the research. As a conseghersequence of the

three manuscripts was intentional in two ways. First, the content of the manuscripts moved from
the general to the specific. Second, each manuscript built on or complemented the results and

insight provided in the preceding chapters.

Chapter Three proposed a conceptual framework developed from a review of the academic
literature concerning key attributes of collaborative approaches to prasbleing (Lemos and
Agrawal, 2006; de Loé and Kreutzwiser, 2007; Innes and Booher, 2010hearude of networks
in creating and sharing knowledge within environmental protdelving processes (Peters,

1998; Montpetit, 2003; Innes and Booher, 2010). The development of the conceptual framework
was also guided by my personal experience as a watspional in Ontario over the past 20

years. The conceptual framework provided a rulmricystematically evaluiatg a case study

involving an agrenvironmental stakeholder netwdHatparticipaedin a multistakeholder
collaborative problersolvingprocess. The evaluation demonstrated the validity of the key
collaborative attributes summarized in the conceptual framework. These included ensuring that
representatives were selected by the local community (Reed, 2008), encouraging representatives

to dewelop workshomgendas and content (Bellamyal., 1999; Lactet al, 2005), buildng
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leadership and technical capacity (Carr, 2004; van &\, 2007), providing training
opportunities to increase contributory and interactional expertise (Carolar), gafi6oting
processes that reinforce accountabilitdifferentscales (Murdoch and Abram, 1998; Stoker,
1998; Blackstock and Richards, 2007), and developimgen and transpargmiocess for
selectirg stakeholderepresentatives (Scharpf, 1997; Morifp@003; Blackstock and Richards,

2007; Fawcett and Daugbjerg, 2012).

Chapter Three demonstrated that the key collaborative attributes observed within the
networkwere also applicable fahe creation and sharing of vernacular knowledge. This included
bridging with different stakeholder groups and networks (Blatad, 2011), members making
concepts relevant to their individual circumstances and needs (Yaffee and Wondolleck, 2000;
Carolan, 2006), building capacity fbothaction and selfleterminatior(lvey et al, 2006), using
contributory and interactional expertise to share knowledge (Collins, 2004; Carolan, 2006),
advocating local and provincial scale knowledge (Stoker, 1998; Carr, 2004; Turner, 2004t Cash
al., 2006; Mitchell and Breen, 2007;v&Vyk et al, 2007), and promoting outcomes thatiid
be implemented (Montpetit, 2003; Dreyer Hanson, 2007; Provan and Kenis, 2007; Fawcett and

Daugbjerg, 2012).

Chapter Three also determined that the-agvironmental network provided a horizontally
andvertically integrated system within which vernacular knowledge was created and shared.
Agricultural representativasere encouraged to listen to and work with each other in order to
promote the creation and sharing of vernacular knowledge interAagflicultural representatives
were also encouraged to share this knowledigernallywith their nonfarm colleagues on their
respective SPCs. This suggested thattirecultural representativé®nded within the network,
were encouraged to connect with stakdbrs to engage in sharing and integrating scientific and
local knowledge, discuss vaHlpased issues during the creatiovefnacular knowledge, and

built relationships that promaddrust, common rules, shared values, inclusion and empowerment
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by bonding and bridging with colleagues inside and outside the network, respedilvedg are
all important characteristics of processes that have achieved some success in creating and sharing
vernacular knowledg@-alkenmark, 2007; Mitchell and Breen, 200@n Wyket al, 2007; Reed

et al, 2010; Blanceet al, 2011).

Two questions were raiséldroughthe evaluation contained in Chapter Three. First, what
structural characteristics of the network contributed to bonding and knowledge sharing between
theagicultural representativeésSecond, how effective were thgricultural representatives
sharing vernacular knowledge with their Alanm SPC colleagues? Chapter Four focussed on
investigating the first question, particularly how the agricultural netwak structured and
functioned. A combination of participant observation and social network analysis was used to
evaluate the structure of the agricultural representative network, and its role in the creation and
sharing of vernacular knowledge within trentext of a collaborative approach. The evaluation
was informed by academic literature concerning collaboragygoaches to problesolving
(Lachet al, 2005; Blackstock and Richards, 2007; Paavola, 2007; Hetlal, 2012) and the
creation and sharinof knowledge within social networks (Wellman, 1979; Retll, 2009;

Crossle, 2010).

Analysis involving a combination of participant observation and social network analysis
indicatedthatthree important characteristics of the agricultural network contributed to the
creation and sharing of vernacular knowledge. Firstagnieultural representativésrmed a
network that was moderately cohesive, allowing it to develop a set of shardsl &etiesalues
At the same time though, this netwailsoaccepted the introduction of external idéaskey
concern(Burt, 2005). Second, thegricultural representativésrmed strongly and densely
bonded groups at the watershed scale that were braddbe provincial level by relationships
formed between influential opinion leade@ther studies have emphasized the critical role of

these kinds of bond8urt, 2005; Blancet al, 2011). Third, despite the moderately cohesive
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nature of the networ&verall, influential opinion leaders helped increase knowledge sharing
within the network by bridging the strongly and densely bondedyeakly connected,
watersheescale groupsThis is an example of how influence leaders can increase the cohesivity
and krowledge flow within a network composed of weakly connecteelgsabps(Burt, 2005;

Currie and White, 2012). This result suggested that influential opinion leaders were instrumental
in facilitating the creation of vernacular knowledge within a network Hpifeto connect and

share information betweemealy connected parts of a network.

A second question that arose from Chapter Three was how effective waggithdtural
representatives sharing vernacular knowledge with their fianm SPC colleaguedhis
guestion was evaluated in Chapter Five in tvays First, SPC members were queried on
whetheror not the problensolving process supported the creation and sharing of vernacular
knowledge. Second, SPC members were asked how effective the agrisgitboalhad been in
contributing to the creation and sharing of vernacular knowledge. The evaluation was informed
by academic literature concerning collaborative approaches to prgbleimg (Lachet al,

2005; Blackstock and Richards, 2007; Paavola, 2B0Hey et al, 2012).

The first part of the analysis revealed ttetpondentgenerally agreed that the problem
solving process provided opportunities for the creation and sharing of vernacular knowledge.
However, it was also revealed that support lier ¢reation and sharing of vernacular knowledge
decreased wimethe respondents were askethey agreed thdbcal knowledgeshouldhave an
equal status as technical knowledgeif eechnical knowledgshould bemodified to reflect local
knowledge. The wakening of support was notably present in comments provided by technical
expertsandagency and SP&taff, involved in or supportingthe problerrsolving process. This
is consistent with the literature that indicates that technical experts tend to privilege expert
science because other sources of information such as local knowledge are perdeivdedso

robust andhave less value (Mupetit, 2003; Innes and Booher, 2010).
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The second part of the analysis determined that the agricultural sector was effective in
contributing to the creation and sharing of vernacular knowledge. The analysis determined that
the agriculture sector was ramk#hethird most influential sectoffpllowing conservation
authorities and the OMOE. These results indicated that that information provided by the
agriculture sector was valuetbreby SPC members representing +state sector stakeholders
thanthat provided bysome state sector organizations. This result suggested tlaafritdtural
representativegere successful in contributing their vernacular knowledge to the predulkimg
process. The results also suggested that the OFEC workshop processheftebtee in
preparing the agricultural sector representatives to participate effectively in the creation and
sharing of knowledgwith their SPC colleaguesThis is consistent with the literature that the
building of capacity and expertise are impottn enabling stakeholders to participate in
collaborative problersolving process, and negotiating both mutually acceptable knowledge and

outcomes (O6Riordan and Rayner, 1993; Car ol an,

6.2 Contributions

6.2.1 Academic Contributions
This research concernsetrole and contribution of stakeholder networks within collaborative

problemsolving approachesnnes and Booher, 2010; Blanebal, 201]). The research was

guided by a conceptual framework composed of a set of key attributes drawn from eofatiew

theoretical and empirical literature. The key attributes linked insight from literature involving
collaborative approaches to environmental probseiing (Lemos and Agrawal, 2006; Paavola,

2007) and interelated fields of research concerning netwofkoésley, 2010; Blancet al,

2011) and knowl edge ( OO0 Reta,2aD%).mMhedocud of Reacasee r |, 199
study was the history and function of a specific stakeholder network in this process, namely a

group of locally selected farm communiepresentatives that were supported by a provincial

agrienvironmental network working group composed of representatives of key farm
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organizations and the agricultural ministry. Timelings of the case study provided a number of
theoretical contributiomito thdliterature concerning the role of stakeholder networks in
collaborative environmental problesolving literature Torfing, 2007; Bevir and Richards, 2009;
Prellet al, 2009) andhe creation and sharing wérnacular knowledgd_achet al, 2005;Bartel,

2013).

First, the research provided insight concerning how stakeholders realized a more
substantive participation in problesolving processed\(RI, 2004; Lemos and Agrawal, 2006:
Ansell and Gash, 2007; Reed, 2008). Of particular relevance, sema@nstration of how a
problemsolving process evolved from a eway flow of information, associated with traditional
consultation efforts, to a mulivay flow of information, associated with collaborative problem
solving processe¥ affee and Wondolleck000;Reed, 2008). The research findings indicated
that stakeholder networks support this evolution in several ways. First, trenaiganmental
network encouraged an improved understanding of different interests within the network, by
bringing togethenetwork members to discuss specific concerns and negotiate mutually agreeable
outcomes. Second, the agnvironmental network built relationships within the network by
promoting bonding between network members, and by creating bridges to SPC colleagues
through which information was shared. Third, the -@grtironmental network promoted the
creation and sharing of vernacular knowledge, both within the network and within the SPC
problemsolving process. Collectively, these actions resulted in a betteratednmestwork that
was able to participate in the creation of knowledge, both internally and externally, which enabled

it to influence the processes and outcomes of collaborative prataking processes.

Second, the research provided insight concernitgianding gastions regarding the
formation andunction of stakeholder networks (Hay, 1998; Torfing, 2007). Some stakeholder
net works have been characterized as fdclosedo e

influence of peripheral state @monstate actors and organizations, both cognitively and
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physically, in order to preserve the process and outcomes of the established-saibilem

approach (Daugbjerg, 1998; Sgrensen and Torfing, 2007). Agricultural, and more recently agri
environmendl, networks have been singled out as a particularly extreme example of closed
networks because they have involved close,-lasting and stable relationships between state

and nonstate agricultural orgazations (Daugbjerg, 1998; M&x,s1998). The liteature has also

been critical of agricultural networks because they have traditionally focused on issues related to
optimizing agricultural production, despite expanding their scope of interest in the last 30 to 40
years to include environmental issuesteaadato agricultural production (Daugbjerg, 1998; Marsh,
1998; Montpetit, 2003). The research findings indicated that a stakeholder network emerged and
evolvedin response taddres& new concerpadaptingexistingor developinghewknowledge to
addresshis concern Specifically, the agricultural community formed an agmvironmental
networkthat promoted knowledge concerniagriculturalscience angracticeghat they

proposed would achieveconomically and environmentally sustaindblening practicesThese
findings also suggested that the evolution of stakeholder netwadiaternally driven, rather

than externally imposed, and that this evolutiasfacilitated with involvement and support

from state and nestate organizations with similar intsts.

Third, the research findings providiasight concerning the challenges and opportunities of
using an innovative approach for evaluating the structure and function of a stakeholder network.
Therole of social networksn collaborative approaches towmonmental problersolvinghas
typically been explored using qualitative methods. Conversellgborative forms of problem
solvinghave been studied usisgcial network analysis (SNAlas been undertakémom a
guantitative perspectiv@hese researdpproachsarelimiting because the opposing qualitative
and quantitative approaches are looking at \duavards andCrossley (209, 41) haveproposed
are Adifferent sides of,effortsoewlaaeaualdadvieand. As a c

guantitative data collected using different research methods, and situated as part of a single
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research project, are beginning to ememryg,(Prellet al, 2009). Specifically the research
demonstrated the benefits of using a Mixed Methods Research (MMR) appspaoimbining
gualitative and quantitative data to answer questions regarding the structure and function of a
stakeholder network. In this case, it was demonstrated that using a combination of participant
observation and SNA can provide insight concernirggstructure of a network, helping to better

understand and explain how the network functioned.

6.22 Recommendations for Practice
Collaborative approaches are being used increasingly for environmental peuibleéng for

addressing complex environmental probdesuch as water management. This is in response to

concerns that the traditional problesolving process, which is founded on an expleirten

approach, is not adequate for complex problems that often require the incorporation of local

knowledge and commity beliefs and values. An important part of such collaborative

approaches is the bringing together of stakeholders with different backgrounds and interests to
integrate expert science, local knowledge, and community beliefs and values to create a

vernacuhr knowl edge (Lee, 1993; O6Riordan and Rayt
knowledge forms a foundation for problesalving in a way that incorporates the concerns of the

community.

Although the benefits of a collaborative approach are beingnized by practitioners,
including government agencies, inclusive approaches are being introduced into government
agencies that have been structured arpaind have operatedsing the traditional problem
solving approach. As a consequence, the introolnictf collaborative probleraolving
approaches has often been implemented by government agencies using a prescriptive regulatory
framework. Prescriptive approaches to source water protection are either in use or under
development in other provinces of CdagGoucheet al, 2007), and in international

jurisdictions such as Australia (Tayleral, 2012 and Germany (Kastens and Newig, 2008). An
131



example of such a scenario is tHePPprogram that is being implemented in Ontario through
watersheebased SourcProtection Committees (SPCs) under the authority of the Clean Water

Act, 2006 (Province of Ontario, 2006).

The extent of prescription within source water protection approaches can be pervasive, as
exemplified by the OntarioF® program that hgsescritedvarious aspects of the problem

solving process, including:

1  Geographic extent of plannin@ftario Regulation 284/0(Province of Ontario, 200Ta

Ontario Regulation 286/@/Province of Ontario, 2007

1  Scope and time limits for plannif@ntario Regultion 284/07 Province of Ontario,

20073; Ontario Regulation 285/0P¢ovince of Ontario, 20®J];

1  Formation, selection of members, and operation of planning comnji@etsrio
Regulation 285/0'Rrovince of Ontario, 20®J; Ontario Regulation 288/0P(ovince of

Ontario, 200@)];

1  Public engagement and consultatji@mtario Regulation 286/0P¢ovince of Ontario,

20079 ); Ontario Regulation 288/0Pfovince of Ontario, 20@];

1  Plan development proceg3ntario Regulation 286/0Pfovince of Ontario, 200JcOntario

Regulation 288/07Rrovince of Ontario, 20@];

1 Collection, evaluationah use of technical i nformaition [ Di

1  Risk reduction requiremenf€lean Water Act, 200@_egislative Assembly of Ontario.

2006; Di r e c t(@MO&,200Rjhde s

1  Plan review and approval process bg Minister of the EnvironmenClean Water Act,
2006 (Legislative Assembly of Ontario. 2006)ntario Regulation 285/0F¢ovince of

Ontario, 200B)].
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This study has demonstrated that such a presaiptintext can constrain collaborative problem
solving processes. Examples of this included the challenges presented to SPCs and stakeholder
networks for appointing representatives who had been selected demaocratically by their
community. Prescribed timelds also constrained or precluded full deliberation on topics of
concern, limited the creation and sharing of vernacular knowledge, and affected outcomes of the

SPP process.

Government agencidsave begun tancorporae collabomtive problersolving approaches
for deliberating and addressingmplex environmental concerns. Therefarés important to
share lessons from empirical research that demonstrates how such processes can be structured to
mitigate process constraints gomote more successful oumses. To support these objectives
this research provided insight for improving opportunities for stakeholder networks to contribute
to the creation and sharing of vernacular knowledge of collaborative prgbleing processes
Of particular interest are collaborative probtsoiving approachethat are implemented within
the context of a prescriptive regulatory framework. As a consequence, the recommendations for

practices developed from this research have broader relevance.

6.2.21 Selection of Community Representatives

A challenge with any public process is selecting appropriate individuals to participate in the
problemsolving process who will accurately and effectively represent the concerns and interests
of the various stakeholder groups (Blackstock and Richards; Po@ifet al, 2009). One aspect

of collaborative approaches thaslteen largely overlooked in the literature is how a stakeholder
group selects itewn representatives to participate in environmental prokdeiming processes.

This was a very real cahge in the SPP process, particularly for Source Protection Authorities
that were delegated the responsibility for identifying and selecting individuals fronm withi

local community tdill the requisitenumber of member positions for each sector weet

prescribed by regulation under the authority of@hean Water Act, 200@rovince of Ontario,
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2006). This challenge was exacerbated by Ontario Regulation 288/07 which also prescribed time

limits for theformation ofSPCs Province of Ontario, 20@J.

A processvasdevelopedyy the farm community to select its representativgsatticipate
on SPCs. This process was implemeitethe OFEC SWP working group in collaboration with
the County Federations of Agriculture, and with local support by OFA mesabdces
representatives. This includedyanizinga series of meetings at whichndidatesvere electedo
serve as SPC members on each of the Source Protection Areas or Regions that were deemed to
have significant agricultural activityn total, 14 open andransparent elections were héatd
which local farm communitynemberssoted for individuals who had expressed interest in
participating as a member of the local SPC. Althoughpiocess was initially opposed by
OMOE, because it was seen to circeemtvthe authority delegated to the Source Protection
Authority through Ontario Regulation 288/07, 34 of the 37 farmers selected through this local
democratic process were appointed to serve as agricultural SPC members. The other three
agricultural SPC mendss were appointed by the local Source Protection Authority in accordance

with the authority granted under Ontario Regulation 288/07.

Other sectors may have also employed a similar process for selecting their representatives if
this option had been presedtto them, and resources had been provided by either the Source
Protection Authority or the OMOE for its implementatiéiithough this approach would have
beentime consuming, and involdghe provision of additional resources, it is anticipated that it
would have helped to increase awareness of the process within the local community. This may
have also increased stakeholder interest and involvement during the development and
implementation of the SPP, and contributed to the perception of accountaldliggitimacy of

the process within the broader community.
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6.2.2.2 Promoting the Creation and Sharing of Vernacular Knowledge
A fundamental part of collaborative problesolving processes smoving away from a

exclusivereliance on expescienceand a movingdwards the creatiosharing and use of

vernacular knowledge that integraigxpert science, local knowledge, and community beliefs and
values (Lee, 1993; O6Ri ordan and Rayner, 1993;
values can heand wereshared as part of discussiomsddeliberations during the problem

solving, discussions with SPC and OMOE stiaiflicated that there was no formal mechanism

for collecting and incorporating local knowledge wétkpert sciencas part of the SPP process.

This oversight was reflected in the standards and guidance developed by the OMOE to guide the
SPP process. For instance, the Technical Rules (OMOE, 2009) provided detailed technical
direction on how to assess and classify thiaerability of water sources, and the threat posed by
land use activities to these sources, but no advice was provided on how local knowledge should
be incorporated. Similarly, although the stakeholder engagement reference guide for the SPP
process statedbat local knowledge is importa(@MOE, 2007) no suggestions are offered on

how this local knowledge should be collected and incorporated into the prebleimg process.

The need for vernacular knowledge has been noted implicitly by technical érpehied
in the SPP process. In particular, one SPC struggled with how to deal with uncertainty associated
with the groundwater modelling process (Wetsal, 2011), an issue that was not addressed by
the OMOE Technical Rules (OMOE, 2009). Interestinghgertainty, as with other forms of
risk, is one aspect of environmental probisotving for which a collaborative approach is suited
because this involves the consideration of beliefs and vadugswhat is an acceptable level of
risk). As a consequeacformally incorporating the creation and sharing of vernacular knowledge

could have had benefits throughout the probsaiving process.
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6.2.2.3 Encouraging Network Involvement
It has been proposed that stakeholder networks can play an important role in atilabor

approaches to environmental probtsoiving (Blackstock and Richards, 2007; Petlal, 2009).

One role that stakeholder networks can play is supporting the creation and sharing of vernacular
knowledge (Yaffee and Wondelleck, 2000). This studyrddted that locally elected
agriculturalrepresentative formed a network, with support from the OFEC SWP working group,
which provided channels for the flow of knowledge horizontally between local farm
organizations and OMAF, and within and between SoBrogectionAreas orRegions i.e.,

SPCs), and vertically between local farm organizations and provincial farm organizations and
OMAF. This network enabled the farm community to engage with the SPP process and share
vernacular knowledge and OFEC SWP prifesgn a coordinated manner through local SPCs
This was reinforcethrough OFEC SWP working group efforts to influence OMOE to align the
SPP program with aggnvironmental programs such as the Environmental Farm Plan. This
approach is now being studidddugh a research project at the University of Guelph concerning
how stakeholder organizations can contribute to Knowledge Translation and Transfer as part of

collaborative multistakeholder problersolving processes (Beattie, 2011).

The development and gport of such a network approach would benefit other sectors that
have an interest in environmental problealving processes. For instance, a number of sectors
participating in SPCs, such as local business and industry representatives, had littlgpporto su
from a sector networkuch asOFEC. Local environmeatnon-governmental organization
representatives received support through the Ontario Water Guardians Network that was
established and supported by the Canadian Environmental Law Associatiornvaodriantal
Defence (CELAand Environmental Defence, 2Q0The Ontario Water Guardians Network
provided a web forum with information on watedated issues related to source water protection,

and sponsored several workshops at which source water potiesstiies were discCuss@geELA,
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2007) However, the Ontario Water Guardians Network did not provide the extensive tiaiing
supportthat the OFEC SWP working group provided todgeicultural representativelt is
anticipated that additional supporowld have helped the Ontario Water Guardians, and other
sector representatives, to form better integrated netwankiprepaedthem to participate in the
problemsolving process and the creation and shavirighowledge more consistently and

effectivelyat the SPC and provincial scales.

6.3 Revising the Conceptual Framework
The conceptual framework used in this research was useful for guiding this reseacivays.

First, the framework provided meaningful criteria for evaluatingah@ationand functim of the
agricultural network in Ontarigenerally,and a subsequent and mepecializedgri
environmental network, from the perspective of the literatareerning collaborative

approaches to environmental probtsoiving. Specifically, Chapter Thréedicated that the

scope of the agricultural network composed of faommunity memberandOMAF staff
evolvedstarting inthe early20th century, angrovided a forum that supportdte development

of aprovincialagrienvironmentahetworkled by OFEC. Therovincial agrienvironmental
networkhas demonstrated behaviour that is consistent witketeollaborativeattributesof the
framework involving organizations with different interests to participate in collaborative
environmendl prodem-solving processes to negotia@tcomes such as the Environmental Farm
Plan Second, thapplicabilityof the conceptual framework indicates that the approach that was
employedduring its development waalid, and that it did not require modificatiomce the

study had been completed. Specifically, the framework was developed through a review of the
theoretical and empirical literature, and drew on situated knowledgeabatirecthrough my
experience as a water management professional in OntafidhevpaskOyears The framework
wasalsorefined by presentations at several academic and professional confeagaices

benefitted from discussions with academic and professional colleagues
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6.4 Study Limitations and Ideas for Future Research

The concernfvestigated in this study involved an evaluation of the formation and function of a
stakeholder network, and its effectiveness in contributing to the creation and sharing of
vernacular knowledge within a collaborative approach to prolgring. A MMR agproach was
selected in order to evaluate a single case study using data collected using different methods. |
recognize that the use of a single case study limits my ability to draw general conclusions from
the researcfindings (Yin, 2009). However, the tedology used does allow me to provide
insight to the academic literature, and draw limited conclusions based on the empirical results

from the research.

Theability to generalie the findingof this research was limitdal its scope, which was
focused o the participants of the prescribed SPP proddss ey attributes of collaborative
approaches summarized in the conceptual framework (Bablare intendetb benefit the full
membership of steeholder networks, not just stakeholder netweresentiives who are
directly involved in problensolving processe&everal key attributes are of particular interest in
the context of the case study presented: stakeholder involvement in publéng processes
through reciprocal communication between stakaédr network representatives and members of
the communities representgdafr, 2004; Reed, 2008hcreased stakeholder capacity and
expertise through greater awareness and understanding of the complex problems being
deliberated (Carolan, 200Bey et al., 200§; and accountability and legitimaby supporing
theprocess and outcomes of the probisoiving proces¢Turner, 2004; Casét al, 2006). Such
complementary research could be initiated by exploring the interactions betwegni¢h#ural
representativeand the members of the local farm communities they represent, and how beliefs,

knowledge andalues are shared.

There were also aspects of this research that limited my ability to move beyond exploring

and describing the structure and function of the network, and to be able to explain what was being
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observed. A number of interesting comments were received in resfmoperended questions

in the survey questionnaire that did not relate directly to the research questions and could not be
explored in this study. For instance, there was also a trend in the-eluded responses,

presented and discussed in Chaptee Fivhich indicated that although the majority of

respondents supported the incorporation of local knowledge into collaborative psuiléng
processes, support decreased as the level edcientist involvement and importance of

vernacular knowledge ineased. Several respondents commented that they felt that vernacular
knowledge was not as robust as expert knowledge. Insight as to why these respondents held this
opinion could be sought using more intrusive research methods, such as structured irdexviews
focus groups. For instance, are there one or more underlying factors that affects whether or not
stakeholders support the incorporation of local knowledge during presabimg processes?

Insight from this and other questions could be used to deadbater empirical understanding as

to why some actors value expert science more than local knowledge, which could in turn provide
insightfor theorywhy some individuals are more or less likely to participate in the creation and

sharing of vernacular kmdedge.

A final consideration for future research concerned the relative importance of relational and
geographic factors during the formation of relationships between network members, and the
influence of these factors on creation and sharing of knowheim a network. This research
was designed to examine the influence of relational factors in the structure and function of a
network, but not the influence of geographic proximity on these processes. Crossley (2010) has
proposed that propinquity, or gf@ proximity, may play a role in the formation of relational ties
within a social network. Although propinquity has not been evaluated using SNA tools, because
social network analysis cannot accommodate spatial relationships, the relational data which wa
collected to construct the social network could also have been used to evaluate the influence of

propinquity using other research methods. For example, Segal (1974) evaluated the effect of
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propinquity on the formation of friendships between officer cdaiigis based on their spatial
proximity of their respective dormitory rooms, and concluded that it had a significant effect on
the formation of relationships. However, it would be informative for both theory and empirical
research to explore the influendegeographic proximity, possiplusing the more intrusive
research methods described in combination with spatial research tools such as Geographic

Information Systems.
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Appendix AT Survey Questionnaire

SPC Questionnaire Page 1 of 1

Water WNITERN T B
- Policy and Wate]:]oo

Governance %

Group £y

h 4

SPC Questionnaire

Tou have been contacted because of your involvemnent with, or support of, Source Protection
Planning in Ontario. The purpose of this survey is to collect information about your experiences
related to two key questions concerning Source Protection Planning in Ontario:

1. How are expert science, stakeholder knowledge and community values being integrated within
Ontario's source protection planning process?

2. Does Ontario's approach to source protection planning encourage information exchange and
knowledge building betw een experts and stakeholders?

This survey is voluntary. Information you provide will be treated as confidential. Only
summary information and statements that are presented anonymously willbe reported in
publications that result from this research. Leave blank any questions that you donot wish to
answer.

Tou should start the survey when you have 30 to 45 minutes of time to complete it, because you will
not be ableto stop part way and then return to it.

This study has been reviewed by, and received ethics clearance through, the Office of Research
Ethics. If you have any concerns regarding your participation in this study, please contact Dr. Susan
Sykes, Director, Office of Research Ethics at ssykes@uwaterloo.ca or 519-888-4567 Ext. 36005.)

l' Continue \
Hugh Simpson Dr. Rob de Loé
Faculty of Environment Faculty of Environment
University of Waterloo University of Waterloo
hesimpso@uwaterloo.ca rdeloe@uwaterloo.ca
http:Awww . arts. uwaterloo. caf~beelspof 04/03/2013
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SPC Questionnaire Page 1 of 1

SPC Questionnaire page Lof2

in section

ABCDEFG

Section A. Respondent Information

Information you provide will be treated as confidential. Only summary information and
statements that are presented anonymously will be reported in publications that result from this
research. Leave blank any questions that you do not wish to answer.

1. Are you a source protection committee (SPC) member?

Yes
https://watarts.uwaterloo.ca/cgi-bin/cgiwrap/bee/spe.pl 04/03/2013
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SPC Questionnaire Page 1 of 1

SPC Questionnaire bage2 o2

in section
ABCDEFG

Section A. Respondent Information (cont)
2. Indicate your SPC role:

) Agriculture representative

) Commercial representative

(O Environmental representative
(O First Nations representative

(O Health representative

(O lIndustrial representative

(O Ministry of the Environment
(O Municipal government representative
(O Public representative

(JSPC Chair

O Other (Please explain?)

3. On which SPC are you a member?

Ausable Bayfield Maitland Valley

https://watarts.uwaterloo.ca/cgi-bin/cgiwrap/bee/spe.pl 04/03/2013
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SPC Questionnaire Page 1 of 4

SPC Questionnaire et

ABCDEFG|

Section B. Evaluating the contribution of stakeholders to the Source Water
Protection decision making process.
Reminder: Information you provide will be treated as confidential. Only summ ary information and

statements that are presented anonym ously will he reported in publications that result from this research.
Leave blank any questions that you do not wish to answer.

1. Indicate how strongly you agree or disagree with the following statements about the role of the SPC
members when making decisions:

Qw

2o
2> oof 8 [>¢
o9 b4 aa o o =
€9 e ] 2l
S ol 25 ) 3
Safl < || £ 2 1s2
(7] =5 o (ZN=]

2z

a. Input from the SPCmembers 15 the basis for
determining how the decision making process is (@] 3 C 3 3
undertaken

b. SPC members influence the scope of decision making -~ - - =
that is taken by the SPC

c. The broader community (e.g., people living in the
watershed whose interests may or may not be - - -~
represented by a SPC member) influences the scope of
decision making that is taken by the SPC

d. SPC members participate actively in the development
of technical information

e. 3SPC members are able to work with each other and - - .
staff to generate locally appropriate solutions - -

2. Please provide any suggestions for changing the way the committee operates so that SPC members become
more involved in making decisions?

3. Indicate how strongly you agree or disagree with the following statements about the use of technical

information:
29
> a5l 8 (= 2
oo ¢ |a<w g, o 2
co e ] S £E2
22 2|25 2 (22
(7] s ‘6 o wo
2z
a. SPC members are able to request and receive - pe . -
additional technical information from staff .
04/03/2013

https://watarts.uwaterloo. ca/cgi-bin/cgiwrap/bee/spe.pl
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SPC Questionnaire Page 2 of 4

b. SPC members freely discuss the benefits and -~ ~ - -~ a
limitations of technical information

c. SPC members are encouraged to suggest modifications || o o
to technical information - -

d. SPC members are able to collaborate freely to generate || - . o
locally appropriate solutions - - -

4. Please share any example(s) of how SPC members have participated in the devel opment or modification of
technical information:

5. Indicate how strongly you agree or disagree with the following statements about the use of local knowledge
during the decision making process [local knowledge is defined as knowledge about the watershed that has
been gathered by the community through experience, rather than through scientific observation or

measurement, over one or more generations].

Strongly
Agree
Agree
Neither Agree
Nor Disagree
Disagree
Strongly
Disagree

a SPC members are encouraged to contribute local A o
knowledge = =

b. The broader community is encouraged to share local ~ - - -~ ‘
knowledge

c. The decision making process incorporates both P o P PN
technical and local knowledge x = =

d. Technical knowledge 1s modified to reflect local = ~ o S :
knowledge

e. Local knowledge is equally valid and important as P o
technical knowledge - -

6. Please share any example(s) of local knowledge that were shared by SPCmembers (e.g., personal
knowledge about groundwater quality)?

7. Indicate how strongly you agree or disagree with the following statements about the involvement of SPC
members in the decision making process:

https://watarts.uwaterloo. ca/cgi-bin/cgiwrap/bee/spe.pl 04/03/2013
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SPC Questionnaire Page 3 of 4

Qo

g9
2> ool & (=8
oo @ qm = o) =
Sel S (s2 (|58
2 222 =« [22
17 =5l & [[#8

2z

a The process builds trust between SPC members € J

b. The process encourages SPC members to collaborate A1~ 1 ~ - :
with one another in reaching decisions . = >

c. SPC members are listening more openly to what other P o P P ‘
SPC members say 2 5 g

d. The process helps SPC members to achieve a better - p - ‘
understanding of the concerns of other SPC members

e. Collaboration between SPC members and technical -~ -~ -~ ‘
staff has improved during the decision making process -

8. Can you provide examples of 1ssues or concemns that cannot be resolved within the decision making process
(e.g., restrictions on land use activities)?

9. Indicate how strongly you agree or disagree with the following statement about the role of the SPC Chair:

Qo

2o
> ool & (28
o @ <® o =
co o ] g :g!
oo o 08 o o
S < || £ = 52
(7] :‘6 (=) ()=

22

a. The Chair manages diverse views of SPC members - ‘ ~ ;
effectively .

b. The Chair achieves a balance between allowing SPC

members to discuss concems and meeting desired or g 3 3
mandated timelines

c. The Chair ensures that all SPCmembers have an .
opportunity to contribute to discussion and decision- Z € 3 %

making
d. The Chair does not favour one point of view over = o o
another - -

10. Indicate how strongly you agree or disagree with the following statements about the involvement of SPC

members when making decisions:

https://watarts.uwaterloo. ca/cgi-bin/cgiwrap/bee/spe.pl 04/03/2013
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88
2 ool 8 (=8
=K @ ac = o =
co 2 ] ol o
Sal 22| & (28
n< =5 a [|#a
2z
a. The active involvement of SPC members results in ~ ~ - -
better decisions
b. The active involvement of SPCmembers creates P o o ~ -
challenges for the operation of the SPC = = E
c. The active involvement of SPC members results in -~ ~ & - ~
conflict between different ‘interests' of SPC members
d. The active involvement of SPC members results in
dominance of discussion by a single member or small ( ( Q
number of members
04/03/2013
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SPC Questionnaire Page 1 of 3

SPC Questionnaire e

CDEFG|

Section C. Evaluating the role of stakeholder networks in the decision making
process

Reminder: Information you provide will be treated as confidential. Only summ ary information and
statements that are presented anonym ously will he reported in publications that result from this research.
Leave blank any questions that you do not wish to answer.

1. In some cases, SPC members were nominated by local or provincial sector organizations to represent the
interests of that sector. Do you think such affiliation with external organizations enhances a member's ability

to participate on alocal SPC?

Please Select

Please explain your answer:

2. Indicate how strongly you agree or disagree with the following statements about the involvement of

stakeholder networks:

@

$8
> oof & =8
[=K} @ q® = o =
€90 e ] o e
Sofl @225 & S8
=g < £ — = .2
n :‘6 a w0

22

a. Provincial andfor local organizations do interact (e.g.,
share informati on) with sector representatives who are (
also SPCmembers

b. Provincial andfor local organizations should interact -~ 2 } P ‘
with sector representatives who are SPC members

c. The relationship between provincial andfor local
organizations and affiliated SPC members is perceived || ) (
positively by other SPC members

d. The relationship between SPC members and provincial
andfor local organizations is perceived positively by
conservation authority staff

e. SPC members who were nominated by local or
provincial organizations are encouraged by other SPC 3 ~ ~ - ‘
members to maintain relationships with these
organizations

3. Indicate how strongly you agree or disagree with the following statements about the SPC members who have
aprovincial or local affiliation:

https://watarts.uwaterloo. ca/cgi-bin/cgiwrap/bee/spe.pl 04/03/2013
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Qo

g9
2> ool & (=8
oo @ qm = o) =
Sel S (s2 (|58
2 222 =« [22
17 =5l & [[#8

2z

a. SPC members who are affiliated with provincial andfor
local organizations share knowledge from these
organizations with other SPC members

b. Information provided by provincial andfor local
organizations is perceived as beneficial to the decision | 3 E

making process

c. 3PC members affiliated with provincial andfor local
organizations are encouraged to share information from || 7 P P ‘
provincial andfor local organizations with other SPC

members

d. Information from provincial andfor local organizations A o P P ‘
is incorporated into the decision making process = 8

e. Information shared by a SPC member who 15 affiliated
with a provincial andfor local organization has & & - - ‘
influenced my understanding of a topic that has been
discussed by the SPC

f The SPC has a formal process to guide the sharing of
knowledge between provincial or local organizations P 3 g 3
and SPC members

4. Please share any example(s) of external information that has been incorporated into the decision making

process:

5. Indicate how strongly you agree or disagree with the following statements about provincial or local
organizations that contribute information to SPC members when making decisions:

Qe
go o |
> =) 2
Do @ < g e =) g
c9o o ] g c 8’
°2f 2|25 2 (22
(77 (= ‘6 o wo
2z
a. There 15 arole for provincial and local organizations to
contribute to local decision making processes, such as (5 3 3 € (3
local source protection planning
b. There is value to the SPC decision making process
when provincial or local networks provide information || (@] (@] O €
to sector representatives who are SPC members
c. There should be no limitation on the type of o - 7 o c
information that is shared between provincial or local )
04/03/2013
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sector organizations and sector representatives who are
SPC members
d. It would be useful to have a formal process to guide the

sharing of knowledge between provincial or local -~ ~ ~ ‘
organizations and sector representatives who are SPC

members

6. Indicate how strongly you agree or disagree with the following statements about the involvement of the

broader community in the decision making process:

T
> ool & (=3
o @ < ® o o =
co e ] S :ga
QU! o q’Q L] em
S g < = = 592
(7] :‘o' o (2 N=]

2z

a. The SPC encourages the formal involvement of
persons who are not SPC members to support the -
decision making process through external venues such

as working groups

b. The SPC provides resources to support these external -~ -
venues

c. These external venues are beneficial to the decision ~ .
making process

d. Knowledge from these external venues involving
persons from the broader community is incorporated (3 F C E
into the decision making process

e. Only SPC members should be involved in the decision - ; ~ ‘
making process

ET

https://watarts.uwaterloo. ca/cgi-bin/cgiwrap/bee/spe.pl 04/03/2013
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SPC Questionnaire ety

ABCD EF

Section D. Mapping Stakeholder Interaction and Information Sharing
(cont)

2. Please identify sources of information within the Ausable Bayfield Maitland Valley SPC that
you use when making decisions, and rate how important they are to you. For each source of
information, indicate the importance using the scale shown. Do not rate the individuals that you
do not use as a source of information.

>
Source of Inform ation E

within the [
Ausable Bayfield Maitland Valley SPC 5

Important
Important
Neither Unimportant
nor Important
Unimportant
Extremely
Unimportant

Larry Brown O O O

Narilyn Miltenburg

Tan Brebner C O O
Nferedith Schneider

Don Jones

Jim Nelemans @) 8] O
Al Hamilton O O
Gil Dow

K eith Black

John Vander Burgt

R owena Wallace ( O O

NMatt Pearson
Bill Rowat
ke McElhone
Karen Galbraith O
Gerry Rupke 3
B ob Bressette &)

Jim Ginn O

Kennon Johnson C O
Bob Worsell
Cathie Brown

https: ffwatarts uwaterl oo.cafcgi -binfcgiwrap/beelspc.pl 04/03/2013
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Tu Van Duong
Other:

Other:

Other: @) S O
Other:
Other:
Other:
Other: ( O O
Other: O e O ) '8
Other: O O O ') @)
Other: O

3. Are there specific individuals within the Ausahle Bayfield Maitland Valley SPC {(e.g., SPC
member, staff) who you consider to be an especially important source of information. If so,
please provide their name(s), explain their significance, and identify the sector or organization

they represent.

4. Please indicate how often you provide information to the following individuals within the
Ausable Bayfield Maitland Valley SPC using the scale shown:

c 0 ?3 E A
Information Recipient g2 < |18 § g g g
within the OC=2l £ |58 = (=2
Ausable Bayfield Maitland Valley SPC E <[ © S5 & 2 =
25 ® ¢ 29
=
Larry Brown P
MMarilyn Miltenburg
Tan Brebner (&)
Meredith Schneider i
Don Jones F 3 B
Jim Nelemans ) () 3
Al Hamilton 3 3 4 &
Gil Dow O O O 8] 8]
K eith Black 2 & P 3 g
John Vander Burgt O O O &)
https: ffwatarts uwaterl oo.cafcgi -binfcgiwrap/beelspc.pl 04/03/2013
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Rowena Wallace O (

Matt Pearson D) € ® O
Bill Rowat € ( O
Mike McElhone F
Karen Galbraith © || € 3 D

Gerry Rupke O ( )
Bob Bressette ( ( 0O

Jim Ginn

Kennon Johnson g g
Bob Worsell ® ( ) O

Cathie Brown ( € ) O

Tu Van Duong € € O
Other: ) € (@ O
Other: O € 3
Other: € ( (
Other: D C 3 @)
Other: ®© ( O
Other: @ € O
Other:
Other: O ( O O
Other: C O
Other: O € D) O

https://watarts.uwaterloo.ca/cgi-bin/cgiwrap/bee/spe.pl 04/03/2013

183



SPC Questionnaire Page 1of 3

SPC Questionnaire Eiata’

ABCD EF

Section D. Mapping Stakeholder Interaction and Information Sharing
(cont)

5. Please identify sources of information within the Cataraqui SPC that you use when making
decisions, and rate how important they are to you. For each source of information, indicate the
importance using the scale shown. Do not rate the individuals that you do not use as a source of
information.

Source of Information
within the
Cataraqui SPC

Extremely
Important
Important
Neither Unimportant
nor Important
Unimportant
Extremely
Unimportant

John Williamson

Ric Bresee

Gary Davidson

Kevin Riley

John Conley
Peter Raabe

Kim Systema
Jeff Peters

R obert Cumming

Chris Mangan-Greene
Scott Ewart
Nona Mart otti

Rick Lingren
Kathleen Laird
Alex Palilionis
Jacques Labelle
Allan McPhail
Joan Green

Rob McRae
Wendy Lavender
Other:
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Other:
Other: 9] 2 &
Other: B B 3
Other:
Other:
Other:
Other:
Other:

6. Are there specific individual s within the Cataraqui SPC (e.g., SPC member, staff) who you
consider to be an especially important source of information. If so, please provide their name
(s), explain their significance, and identify the sector or organization they represent.

7. Please indicate how often you provide information to the following indivi duals within the
Cataraqui SPC using the scale shown:

Information Recipient
within the
Cataraqui SPC

Very Often
or Always
Often
Neither Often
nor Seldom
Seldom
Very Rarely
or Never

)
)
)
)
)

John William son

Ric Bresee

)
)
)
)

Gary Davidson

Kevin Riley

John Conley
Peter Raabe | ) ) )
Kim Systema 3
Jeff Peters

Robert Cumming

Chris Mangan-Greene

Scott Ewart

Nona Mari ottt

Rick Lingren
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Kathleen Laird

Alex Palilionis

Jacques Labelle O (
Allan McPhail
Joan Green O | C y O
Rob McRae D C
Wendy Lavender O (
Other: ® €
Other: ® €
Other: O C
Other: D C
Other: g s
Other: C (
Other: O €
Other: O €
Other: O C
Other: O C
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(cont)

Page 1of 3

aZe 4 of 20
I section

ABCD EF

8. Please identify sources of information within the CTC SPC that you use when making
decisions, and rate how important they are to you. For each source of information, indicate the
importance using the scale shown. Do not rate the individuals that you do not use as a source of

information.
c
a
Source of Information E sl & cEL 5 £ E £
within the ssll 5 [58] 2 g2
CTC SPC el E (35| E[|5E
w £ = o = c <
£2| 3 =
@
-
Susan Self 3 2
David Kentner
Mark Schiller e 3
R obert Burnside g 4 b
Laura McDowell i 4 F
Michael D'Andrea 3 ¥ 8 4
Howard Shapiro g B 3 §

John Presta

Louise Foster

Andrea Bourrie

Wendy Burgess

Doug Brown

Heather Lai dlaw

Peter Miasek

Lynne Moore

Juli Aboucher

Nfichael Garret

Jessica Ginsburg

R obert Goodings

Irv Harrell

Peter Orphanos
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Fred Ruf

K ate Turmner

Brian Denney

MNorine Schofield

Bev Thorpe

Other:

Other:

Other:

Other:

Other:

Other:

Other:

Other:

Other:

Other:

Page 2 of 3

9. Are there specific individuals within the CTC SPC (e.g., SPC member, staff) who you
consider to be an especially important source of information. If so, please provide their name

(), explain their significance, and identify the sector or organization they represent.

10. Please indicate how often you provide information to the following individuals within the

CTC SPC using the scale shown:

c 4 § g z‘ I
Information Recipient 22l = |&= g g ®
within the C=2f 2 [58[ = (=2
CTC SPC Sl C |£5] & |25
> 0 Q C >
=
Susan Self ¥
David Kentner 4 F T
NMark Schiller 3 ¥ 3 A
Robert Bumnside B s
Laura McDowell 3 g 3 3
Michael D'Andrea 3 & 3 3 3
Howard Shapiro 3
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John Presta

Louise Foster

Andrea Bourrie

Wendy Burgess

Doug Brown

Heather Laidlaw

Peter Miasek

Lynne Moore

Juli Aboucher

Michael Garret

Jessica Ginsburg

Robert Goodings

Irv Harrell

Peter Orphanos

Fred Ruf

Kate Turner

Brian Denney

Norine Schofield

Bev Thorpe

Other:

Other:

Other:

Other:

Other:

Other:

Other:

Other:

Other:

Other:
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SPC Questionnaire ory

ABCD EF

Section D. Mapping Stakeholder Interaction and Information Sharing
(cont)

11. Please identify sources of information within the Essex SPC that you use when making
decisions, and rate how important they are to you. For each source of information, indicate the
importance using the scale shown. Do not rate the individuals that you do not use as a source of
information.

Source of Information
within the
Essex SPC

Extremely
Important
Important
Neither Unimportant
nor Important
Unimportant
Extremely
Unimportant

Tom Fuerth
Charles McLean
Thom Hunt
Gord Queen

Nfario Sonego

Lou Zarlenga

John Barnett
Hans Peter Pfeifer
Larry Verbeke
Jim Vincent
David Watsa
Robert Auger
Tim Mousseau
Andrew Pula
Ashley Stevenson
John Stuart

Stan Taylor
Teresa McLellan
Ron Rogers

Deb Bennett
Other:
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Other:

Other:

Other:

Other:

Other:

Other:

Other:

Other:

Other:

Page 2 of 3

12. Are there specific individuals within the Essex SPC (e.g., SPC member, staff) who you
consider to be an especially important source of information. If so, please provide their name

(s), explain their significance, and identify the sector or organization they represent.

13. Please indicate how often you provide information to the following individuals within the

Essex SPC using the scale shown:

€ on § g =
Information Recipient 2zl = |6= g g o
within the o2l & 581 = = 3
<|| 6 | % >
Essex SPC E & =5 A =
> 0 Q C g °
=z
Tom Fuerth § F i P
Charles McLean $ ¥ 3 g
Thom Hunt i ¥ §
Gord Queen 3 Z G

NMMario Sonego

Lou Zarlenga

John Bamnett

Hans Peter Pfeifer

Larry Verbeke

Jim Vincent

David Watsa

Robert Auger

Tim MMousseau

https: ffwatarts uwaterl oo.cafcgi -binfcgiwrap/beelspc.pl

191

04/03/2013



SPC Questionnaire Page 3 of 3

Andrew Pula
Ashley Stevenson

John Stuart ® (

Stan Taylor

Teresa McLellan O € 3 O

Ron Rogers 3] C
Deb Bennett O (
Other: ® €
Other: ® €
Other: O C
Other: O I C
Other: g s
Other: C (
Other: O €
Other: O €
Other: O C
Other: O C
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(cont)

Page 1of 3

aZe 6 of 20
I section
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14. Please 1dentify sources of information within the Halton-Hamilton SPC that you use when
making decisions, and rate how important they are to you. For each source of information,
indicate the importance using the scale shown. Do not rate the individuals that you do not use as

a source of information.

]
]
~=f = [BE|] £ |>E
Source of Information E S s g‘ g e E 16.'
within the ] 50 5 g CEL 2 |e e
Halton-Hamilton SPC el E (35| E |5¢
w = = O = c c
£ 2 S S
@
=
Doug Cuthbert 3 )
Barry Lee

Jacqueline Weston

Chris Shnve

Nfargaret McCarthy

Susan Felding

Nick DiGirolamo

Gavin Smuk

IvMelanie Horton

Ten Yamada

Peter Ashenhurst

Paul Attack

Turl ough Finan

Dave Braden

A dam Kuehnbaum

Glenn Powell

Dianne Bloomfield

John Westlake

Nicole Mathews

K athy Menyes

Other:
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Other: &) B) B 2
Other:
Other: 9] 2 &
Other: B B 3
Other:
Other:
Other:
Other:
Other:

15. Are there specific individuals within the Halton-Hamilton SPC (e .g., SPC member, staff) who
you consider to be an especially important source of information. If so, please provide their
name(s), explain their significance, and i dentify the sector or organization they represent.

16. Please indicate how often you provide information to the following individuals within the
Halton-Hamilton SPC using the scale shown:

Information Recipient
within the
Halton-Hamilton SPC

Very Often
or Always
Often
Neither Often
nor Seldom
Seldom
Very Rarely
or Never

)
)
)
)
)

Doug Cuthbert
Barry Lee

)
)
)
)

Jacqueline Weston
Chris Shnive
NMargaret WcCarthy
Susan Felding | ) ) |
MNick DiGirolamo 3

Gavin Smuk

Ielanie Horton

Tert Yamada
Peter Ashenhurst
Paul Attack
Turlough Finan
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Dave Braden

Adam Kuehnbaum

Glenn Powell ® (
Dianne Bloomfield
John Westlake O € 3 @)

Nicole Mathews 5 €

Kathy Menyes © (
Other: @) €
Other: O C
Other: O €
Other: B) C
Other: F 7
Other: € (
Other: O €
Other: e €
Other: O C
Other: O C
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SPC Questionnaire iy

ABCD EF

Section D. Mapping Stakeholder Interaction and Information Sharing
(cont)

17. Please 1dentify sources of information within the Lake Erie SPC that you use when making
decisions, and rate how important they are to you. For each source of information, indicate the
importance using the scale shown. Do not rate the individuals that you do not use as a source of
information.

Source of Information
within the
Lake Erie SPC

Extremely
Important
Important
Neither Unimportant
nor Important
Unimportant
Extremely
Unimportant

Craig Ashbaugh
Dale Murray
Janet Laird
Thomas Schmidt
R oy Haggart

Jim Oliver

Howard Cornwell

Lloyd Perrin

Bill Ungar

Tan MacDonal d

Ralph Krueger

Mark Wales

Ken Hunsberger

David Parker

Richard Seibel
Nfarguerite Ceschi-Smith
Wendy Wright-Cascaden
Donald Woolcott

John Harrison

MMark Goldberg

Andrew Henry
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Geoff Rae

Chief Bryan LaForme

Paul General

Christopher Martin

Lore Minshall

Nartin Keller

Alan Dale

Tu Van Duong

Other:

Other:

Other:

Other:

Other:

Other:

Other:

Other:

Other:

Other:

18. Are there specific individuals within the Lake Erie SPC (e.g.,
consider to be an especially important source of information. If so, please provide their name
(), explain their significance, and identify the sector or organization they represent.

SPC member, staff) who you

19. Please indicate how often you provide information to the following individuals within the

Lake Erie SPC using the scale shown:

ru S E &
Information Recipient 'f-." =zl £ [©= § % 2
within the o2l 2 [58] = =2
Lake Erie SPC g =] e =5 b g G

L5 o c 2

-4
Craig Ashbaugh 2 ; :
Dale Murray g 3 ;

Janet Laird

Thomas Schmidt
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Roy Haggart

Jim Oliver

Howard Cornwell O (

Lloyd Perrin
Bill Ungar @) € ; I2)
Tan MacDonald D) €
Ralph Krueger © (

Mark Wales 5 3
Ken Hunsberger O €
David Parker O (

Richard Seibel F €
Marguerite Ceschi-Smith O C
Wendy Wright-Cascaden ©® C
Donald Woolcott O {

John Harrison € €
Mark Goldberg O €
Andrew Henry O €
Geoff Rae ® || €
Chief Bryan LaForme 3 F

Paul General

Christopher Martin 3 y :
Lorrie Minshall O | C J O
Martin Keller € C s )
Alan Dale O (
Tu Van Duong
Other:

Other: € C
Other: O | C
Other:
Other:
Other:
Other: O €
Other: O C
Other: O €
Other:
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SPC Questionnaire ]

ABCD EF

Section D. Mapping Stakeholder Interaction and Information Sharing
(cont)

20. Please identify sources of information within the Lakehead SPC that you use when making
decisions, and rate how important they are to you. For each source of information, indicate the
importance using the scale shown. Do not rate the individuals that you do not use as a source of
information.

Source of Information
within the
Lakehead SPC

Extremely
Important
Important
Neither Unimportant
nor Important
Unimportant
Extremely
Unimportant

Bob Hartley

Ken McWhirter
Guy Jarvis

Robert Stewart
James Vukmanich
Hartley Multam aki
Paul McAlister
Veikko Long
Bernie Kamhof

R.oss Chuchman

R owena Wallace
Tu Van Dong

Ifervi Henttonen

Chris Beveridge
Melanie Mathieson
Other:

Other:

Other:

Other:

Other:

Other:
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Other:

Other:

Other:

Other:

21. Are there specific individuals within the Lakehead SPC (e.g., SPC member, staff) who you
consider to be an especially important source of information. If so, please provide their name
(), explain their significance, and identify the sector or organization they represent.

22. Please indicate how often you provide information to the following individuals within the

Lakehead SPC using the scale shown:

Information Recipient

Lakehead SPC

Very Often
or Always

nor Seldom
Seldom

Very Rarely
or Never

Often
Neither Often

Bob Hartley

]

Ken McWhirter

Guy Jarvis

Robert Stewart

James Vukmanich

Hartley MMultam aki

Paul McAlister

Veikko Long

Bemie Kamhof

R oss Chuchman

Rowena Wallace

Tu Van Dong

Nervi Henttonen

Chris Beveridge

IMelanie Mathieson

Other:

Other:

Other:
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