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Abstract 

The Anthropocene requires environmental managers to shift toward governance 

approaches that recognize the interdependencies of system components, embrace uncertainties 

and enable adaptive management to retain the resilience in the social ecological systems. 

Sustainability scientists suggest this shift can be achieved through improved implementation of 

existing policy instruments. This research uses resilience thinking and a complex adaptive 

systems approach to diagnose problems and potentialities within an existing fisheries program to 

explore whether the program could be reframed. The analysis of the program history, 

interactions within the social ecological system and actor interview data reveals a misalignment 

of program goals; latent resilience characteristics; activities that support social innovation and 

local governance process; barriers to change; and, the possibility for increased responsibility by 

the federal agency responsible for the program. There is an opportunity to build resilience and 

manage for the continued emergence of social innovation and governance processes within the 

program. 

 

Key words: complex adaptive system, social ecological system, resilience thinking, 

resilience principles, governance 
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 “…Salmon depend above all on the delicately balanced environment where water 

borders land. The river banks give food; the river estuaries are nurseries where all young 

salmon grow and change. In these areas, an environmental variation that seems tiny to us 

can shake the salmon's whole world. 

When one considers all the dangers that beset the salmon - animal and human 

predators, slow-moving governments, fast-moving industry that threatens – these 

seemingly peaceful waters may in fact be the scene of a life and death struggle. Counting 

up the miles of sea and rivers and lakes where land meets water in British Columbia, one 

starts to think that the salmon inhabit a million-mile frontier. On one side of this frontier, 

the fish can't withdraw - by their nature, they must live in the border zone. And on the 

other side, human society by its nature can't stop attacking. The demand on river banks and 

sea shores - for habitation, for transport of goods or waste, for scenic values - is unceasing. 

Human pressure in the last hundred years has ended the history of salmon runs that had 

lasted for thousands of years.  

In British Columbia, questions have arisen from this situation: Can we keep the 

salmon in all our rivers? How? At what price?...” 

Honorable Romeo Leblanc (Canada, 1978, pp. 1-2)  

 

These are the words of Canada’s Fisheries Minister, in 1978, as he addressed the British 

Columbia (BC) Wildlife Federation, and announced the Salmon Enhancement Program (SEP). 

The same speech would be considered just as relevant today; however, there’s more to the story. 

In 2020, the delicately balanced environment salmon depend on is unbalanced (Lackey, 2017) 

and environmental variation is increasingly the norm. The demand on river banks and seashores 
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for habitation, for transport of goods or waste, for scenic values - remains incessant (Díaz et al., 

2019; Lackey, 2017). Human activities in the last seventy years have destabilized the state of the 

planet and are now threatening to drive the earth system away from the stable environmental 

conditions that enabled humanity to thrive towards the unstable conditions of the Anthropocene 

(Rockström et al., 2009; Steffen et al., 2018). Today, British Columbians are calling for an 

“…immediate intervention…to both sustain healthy wild salmon stocks in BC and to support the 

ecological areas and human communities that depend on them” (BC Wild Salmon Advisory 

Council, 2019, p.17). 

The SEP was introduced over forty years ago at a time when human systems were viewed 

as external drivers of ecosystems and natural systems were seen as providers of livelihoods 

through resource extraction (Preiser, Biggs, De Vos & Folke, 2018). The SEP was a federal 

government intervention that introduced technical innovations aimed at doubling the annual 

salmon harvest and increasing the production of all salmonids. The program was intended to 

provide outcomes that benefited national income, regional development, native (Indigenous) 

people, employment and resource and environmental preservation. Benefits (employment and 

income) were anticipated for Indigenous and remote coastal communities in BC (Fisheries and 

Marine Services, 1978a). Additionally, the original program design was premised on federal 

provincial co-operation in the planning and implementation of the program and informed by a 

multi-stakeholder board (Fisheries and Marine Services, 1978b).  

Evaluations of the SEP concluded that the program fell short of its original expectations 

and suggested that some of the basic program premises were flawed (Pearse, 1994). One 

component of the program, the Public Involvement Program (PIP), was deemed to have 

outcomes that were intangible and difficult to measure (Fisheries and Oceans Canada (DFO), 



REFRAMING A FEDERAL FISHERIES PROGRAM 11 

2009; 2015; Pearse, 1994). The 2015 SEP evaluation concluded that the program remains 

relevant to the Government of Canada and supports delivery of Fisheries and Oceans Canada’s 

(DFO) strategic outcomes; however, the PIP outcomes (community hatcheries, education and 

awareness) could be reviewed to improve SEP efficiency and economy (DFO, 2015). Evaluators 

recommended SEP determine core and non-core activities and adjust the delivery of the activities 

accordingly (ibid). 

Given the destabilization of climate and threats to sustainability of species and ecosystem 

services we can no longer assume that our social, economic and ecologic systems (including 

government programs) will perform as we have experienced them in the past. Nor can we 

assume that our past experience will be sufficient for planning for the future (Chapin, Folke, & 

Kofinas, 2009). Sustainability scientists stress we are at a time when human and natural systems 

can no longer be viewed as distinct systems (Dale, 2001; Folke, Biggs, Norström, Reyers & 

Rockström, 2016). Traditional top-down approaches taken by resource management agencies 

will not enable effective responses to issues of climate change, biodiversity loss and conservation 

(Biermann, 2016; Chapin et al., 2009; Robinson & Dale, 2012). Instead, today’s challenges of 

global environmental change and more sustainable human development paths should be 

considered from a complex adaptive systems perspective (Levin et al., 2013; Preiser et al., 2018). 

Additionally, sustainability science has shown that the challenges of climate change and 

biodiversity loss are not issues of a lack of knowledge or innovation (Olsson, Moore, Westley & 

McCarthy, 2017; Steffan et al., 2018; Westley et al., 2011) rather the issues are social, 

institutional and political (Bush as cited in Robinson & Dale, 2012). Sustainability scholars posit 

that the social norms, dominant paradigms and social constructs that informed governments and 

enabled societies to thrive, no longer permit humanity to operate sustainably within the confines 
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of the planet (Dale, 2001; Folke et al. 2016, Grimm et al., 2008, and Moser & Ekstrom, 2010; 

Rockström et al., 2009). Sustainability scholars call for transformations of institutions, shifts in 

governance processes, incentives and enabling conditions that encourage social and technical 

innovation (Olsson et al., 2017; Westley et al., 2011; Wise et al., 2014). Governments must shift 

to governance (Dale, 2001). Governments need to adapt institutions and governance processes to 

enable societal transitions and transformations toward more sustainable trajectories (Westley et 

al., 2011).  

Sustainability scientists also acknowledge that human activity no longer disrupts and 

disturbs ecosystems rather it shapes and reshapes ecosystems which ultimately shapes the 

biosphere (Díaz et al., 2019; Steffen, Broadgate, Deutsch, Gaffney & Ludwig, 2015). They 

emphasize that human activity cannot be decoupled from the biosphere, what Norgaard (1994) 

referred to as co-evolving systems. Further, human wellbeing is dependent on the diversity and 

resiliency of the biosphere and its biophysical processes (Folke et al., 2016; Rockström et al., 

2009). This means that our social systems (communities, economies, societies, and cultures) are 

embedded components of the biosphere and should be viewed as open subsystems within a 

closed planetary system, i.e. as social-ecological systems (SES). Chaffin, Gosnell and Cosens 

(2014) suggested environmental governance is a priority for resource managers wanting to 

enable shifts toward sustainable trajectories. 

The purpose of my research is to diagnose problems and potentialities of the PIP, through a 

complex adaptive systems lens and to explore how the PIP and its activities could be reframed to 

contribute to sustainable salmon fisheries governance. Levin et al. (2013) suggested policy 

analysis has tended to omit key features of underlying systems. They recommended that analysts 

study the interactions between system elements and the outcomes of these interactions in an 
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integrated way because it is the interactions between features that influence the outcome of any 

management or policy intervention. Perhaps, by focusing only on the outcomes achieved by the 

PIP previous SEP evaluations omitted key features of the PIP. In their synthesis, A decade of 

adaptive governance scholarship: synthesis and future directions Chaffin et al. (2014) identified 

a need to  

“…champion new approaches to environmental governance capable of confronting 

landscape-scale problems in a manner both flexible enough to address highly 

contextualized SES and dynamic and responsive enough to adjust to complex, 

unpredictable feedbacks between social and ecological system components.” ( p.1) 

The objective of my thesis is to contribute to the discourse on environmental governance 

issues in the Anthropocene by operationalizing resilience thinking for the purpose of reframing 

an existing resource management program. This research used a Social Ecological Systems 

Framework (SESF) (McGinnis & Ostrom, 2014) and resilience thinking (Folke et al., 2010) to 

take an in depth look at a component (the PIP) of a longstanding federal government program.  

The research questions that guided the exploration were the following.  

1. Does the PIP contribute to sustainable salmon fisheries management?   

2. Do the PIP partner activities and outcomes enable social innovation or governance for 

salmon rebuilding within communities?  

Research Context 

Theory 

Human activity, over much of the globe, has significantly altered nature, and climate 

change is exacerbating the impacts (Díaz et al., 2019). Earth system scientists posit that human 

activity has triggered a new geologic epoch, the Anthropocene (Crutzen, 2002). The 
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Anthropocene is so named because humanity has become the force that determines each species 

chances for survival and shapes the earth’s bio-physical processes (Steffen et al., 2018; 2011). 

The Anthropocene is characterized by accelerated global environmental change, the degradation 

of ecosystem services and shifts in land use, complexity, uncertainty and unpredictability 

(Steffen et al., 2011; Steffen et al., 2015b). Sustainability scholars suggest that human and non-

human systems are inextricably linked and small changes in one system may lead to large, 

unseen and detrimental changes in another (Folke, 2016; Homer-Dixon et al., 2015). In fact, 

human and natural systems are now co-evolving (Norgaard, 1994). Social, economic and 

ecological systems are not static, and, in the Anthropocene, they are highly interconnected, 

changing rapidly and abruptly and are introducing uncertainty/risk to decision-making. The 

Anthropocene requires societies and organizations to think differently about environmental 

management (towards governance) and to be responsive to change, in all of our systems, to the 

point of anticipating and working with change to transform systems.   

Chaffin and Gunderson (2016) articulated the difference between government and 

governance as the inclusion of a range of actors, institutions and organizations involved in 

producing policy and management outcomes. They offered the perspective that governance 

expands the role of government by including state and non-state actors and the political-

economic relationships embodied by institutions. Governance, also expands how the interactions 

and outcomes of actors shape the identities, actions and outcomes of policy and management 

(Lemos & Agrawal, 2006). These authors suggested that governance is an appropriate lens to 

analyze a SES.  

Folke et al. (2016) suggested resilience thinking is a relevant strategy for dealing with the 

uncertainty and the accelerating rates of change across scales in the Anthropocene. Resilience 
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thinking provides a means to understand the dynamics of sustainability and the opportunity to 

embrace and work with change in and across systems. Resilience thinking can be explained as 

being  

“… about how periods of gradual change interact with abrupt change and the capacities of 

people, communities, societies and cultures to adapt or even transform into new 

development pathways in the face of dynamic change. It’s about how to navigate the 

journey in relation to diverse pathways and thresholds and the tipping points between 

them” (Folke, 2016, p. 2). 

Resilience thinking integrates a system’s capacity to persist through change (resilience) with the 

capacity of system actors to adjust to change (adaptability) and to respond to change by creating 

or shifting to different development pathways (transformability) (Folke et al., 2010). 

Transforming social, economic and ecological development paths is essential for sustainability 

and human well-being (Dale et al. 2019; Rockström et al, 2009; Westley et al, 2011). 

Resilience thinking is premised in the acknowledgement that social-ecological systems 

(SES) are linked (and nested), human and ecological, complex adaptive systems, whose 

dynamics are influenced by the interactions of human activity on physical, ecological and social 

processes of the system (Chapin et al., 2009; Folke et al., 2016; Holling, 2001; Preiser et al., 

2018). Social-ecological systems span spatial and temporal scales which are linked through the 

social-ecological processes (interconnections and communications) between the components of 

the system. Actors and variables within a SES interact and influence processes in unpredictable 

ways (Folke et al., 2016).   

Critical to this thesis, resilience thinking emphasizes the need to manage and govern SES 

for flexibility and emergence to maintain the SES’s capacity to learn, self-organize and continue 
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to develop in a dynamic environment (Folke, 2016). Traditional resource managers manage 

ecosystems (and their services) to maintain stability or a specific goal (e.g. maximum sustainable 

yield for fisheries) however, this approach risks the potential resilience in the system (Carpenter 

et al., 2015; Cox, 2016; Holling & Meffe, 1996). The Anthropocene requires environmental 

management approaches that recognize the interdependencies of system components, account for 

uncertainty, and enable adaptive management to retain the resilience in the SES. Managers must 

be prepared to navigate complexity, uncertainty and change across levels and scales (Chapin et 

al., 2009; Folke, 2016). Biggs et al. (2012) offered seven principles, based on system properties 

and characteristics, that enable conditions for resilience: 

1. maintain diversity and redundancy;  

2. manage connectivity;  

3. manage slow variables and feedbacks;  

4. foster complex adaptive systems thinking; 

5. encourage learning;  

6. broaden participation; and, 

7.  promote polycentric governance. 

Key among these seven principles is complex adaptive systems (CAS) thinking. While 

considered a resilience principle I used the concept of CAS as an approach for organizing this 

thesis. I used the CAS as a diagnostic approach for structuring my analysis of the PIP and its 

contribution to BC salmon fisheries and their ecosystems (referred to as the SES from here 

forward). 
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Complex adaptive systems are contextually determined and relationally constituted (Preiser 

et al., 2018). Context, history and relationships matter. The internal structure of a SES emerges 

from the dynamic interactions between system elements and between system elements and the 

wider environment (Holling, 2001; Preiser et al., 2018;). This means that external structures 

(relationships and ecosystems) are as much a part of the SES as are the internal structures 

(institutions and relationships). Social ecological systems evolve as a result of the relations 

defined by ongoing systems functions and context (Preiser et al., 2018). If the interactions 

between the subsystems of BC’s salmon SES and the PIP are known, then it may be possible to 

encourage actions that foster sustainability transitions. Further, if the PIP structures and 

processes exhibit characteristics of diversity and redundancy then there is an opportunity to 

encourage resilience by reframing the PIP. 

Complex adaptive systems are radically open (Preiser et al., 2018.) Information, energy, 

and matter are exchanged between a system and its environment so system boundaries are 

permeable (ibid). This porosity of system boundaries means small systems are interconnected 

within larger systems and, due to the nonlinearity of systems, means a system intervention will 

produce outcomes in a different layer of the system (Ostrom, 2007). In the context of my 

research there is a need to be aware of where the PIP is situated within the SES and where the 

influence of PIP actors is presenting in the system. This understanding may point to system traps 

and places of leverage within the system (McGinnis & Ostrom, 2014; Meadows, 2008; Ostrom, 

2007). The structure and interactions of a SES can be explored using a social ecological system 

framework (SESF) (McGinnis & Ostrom, 2014). The relationships and interactions between 

actors can be explored using social network analysis (Bodin & Crona, 2009). Both system 
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structure and function, and interactions can be influenced by considering the connectivity of the 

system.  

A SES’s subsystems (nested systems) provide the structure upon which a suite of variables 

within and external to the subsystems will exert their influence. A SES is comprised of the 

resource system, resource units, governance systems (including institutions) and actors which 

influence and are influenced by social, political and economic settings and related ecosystems 

(McGinnis & Ostrom, 2014). Governance and the institutions used to govern are integral to 

sustaining ecosystems and SES. In the case of reframing the PIP to contribute to salmon fisheries 

governance, the interactions of greatest concern are those between institutions and PIP actors.  

Like other system variables, institutions occur across scales and have influence from local to 

global levels. Institutions do not operate in isolation; to be effective they need to communicate 

and coordinate in a cooperative way (Berkes, 2017). Learning and building on the linkages 

between institutions and actors may facilitate movement toward enhanced sustainable 

management and governance. 

Complex adaptive systems also have adaptive capacities and novel qualities that emerge 

through complex causality (Biggs et al., 2012; Preiser et al., 2018). Complex causality can be 

evidenced through the interactions and outcomes of system elements based on system structure 

and process. Learning and experimentation, participation, and novel qualities are characteristics 

of adaptive capacities that influence a system’s evolution. These characteristics also evolve as 

system context, structure and processes change over time (Folke, 2016). Adaptive capacities 

contribute to interactions between levels in a SES and present both opportunities and challenges 

when working with change. Holling (2001) termed the interplay between adaptive capacities and 

the evolutionary nature within systems “Panarchy”. He identified two key interactions: “revolt” 
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where small fast events overwhelm slow and large processes [providing opportunities for scaling 

innovation; or opportunities for preventing change (Westley et al., 2013)], and “remembrance” 

where feedback from slow and large processes moves down to smaller faster levels in a 

stabilizing function (Berkes & Ross, 2016; Holling, 2001). Identification of adaptive capacities 

enables an analyst/manager to prepare a system for change, to retain or adjust system elements 

and interactions, and/or, to encourage adoption of a change initiative such that the change can 

take hold within the system. 

In the case of reframing the PIP, an awareness of the adaptive capacities can reveal 

resistance to change or opportunities for innovation within the program that can be managed. 

Given the PIP is an ongoing program with 40 plus years of established relations and interactions 

across the SES, this revelation is helpful when considering change. Additionally, the novel 

qualities of the PIP may highlight opportunities for innovation or a shift toward governance. 

The novel qualities of a system emerge through the complex relations and interactions 

between and across the elements and scales associated with the system. Novel qualities also feed 

back into systems as information, energy and resources that enable the system to continue to 

adapt and evolve (Preiser et al., 2018). The emergent properties of a system, then, are exhibited 

by the system as whole and cannot be specifically attributed to individual components of the 

system (ibid). This means the outcomes/novel qualities of a system need to be viewed as a 

product of the system as a whole. Identification of the novel outcomes of the PIP enable an 

assessment of innovations that may be managed for introduction to other levels in the SES. 

Electing to reframe a program is analogous to transforming a system to achieve desired 

societal values (Chaffin et al., 2016) and requires a complex socio-political choice that usually 

happens only when the system is approaching thresholds that threaten livelihoods and wellbeing 
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(Rockström, 2009). As such, the change may not be desirable or perceived as necessary by actors 

in the system (Chaffin et al., 2016). Reframing the PIP may require radical, systemic shifts in 

values and beliefs, patterns of social behavior, and management regimes (Westley et al., 2011). 

Cinner and Barnes (2019) suggested that understanding socio-cognitive constructs that actors 

possess provides knowledge to support or build resilience in a SES. Personal experience, 

perceived social norms and cognitive bias influence individual actors willingness/ability to act. 

The willingness/ability to act stems from an individual or organization believing they/it can 

make a difference (agency) (Ling & Dale, 2013). Agency is the ability to affect events beyond 

one’s immediate sphere of influence and when coupled with social capital can affect change 

(ibid). Gaining an understanding of the socio-cognitive constructs of PIP actors makes it possible 

to explore opportunities and challenges for renewal, innovation and reorganization in the PIP that 

could influence a shift toward sustainable salmon fisheries governance. 

Finally, building an awareness of the contributions of the system components and 

interactions and their influence on stabilizing or destabilizing processes (slow variables and fast 

feedbacks) can support managing for sustainability by enabling resource managers/ policy 

analysts to foster stabilizing processes and limit amplifying processes (Chapin et. al., 2009; 

Meadows, 2008). In the case of the PIP, an understanding of the slow variables and fast 

feedbacks associated with the program could provide a means to create opportunity for change or 

to manage barriers that prevent change from occurring (Meadows, 2008).  

I propose that the presence/absence of characteristics for building resilience and the socio-

cognitive constructs of the PIP actors can be used to examine the PIP to form observations and 

make recommendations for reframing the PIP to enable contributions to sustainable salmon 

fisheries governance. 
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The Case 

The social ecological system (SES) of BC salmon fisheries may be the epitome of a CAS. 

Salmon spend parts of their life in fresh water and in the marine environment. Salmon rely on 

habitat created by biophysical processes impacted by climate, land/sea development and use, (in 

both rural and urban environments), the exploitation of other species, pollution, and invasive 

species. The biophysical properties of salmon habitat are influenced by processes that span from 

local to planetary scales. Both the biophysical processes and the life histories of salmon are 

influenced by temporal scales that span from the immediate to the millennial. Fresh water and 

marine environments in BC span international, national, provincial (and state), regional and 

municipal government jurisdictions. Salmon habitat is linked to the resource base that drives 

much of the provincial economy, which in turn supplies the resources required to support social 

and built capital in municipalities and regional districts. Salmon populations and fish habitat are 

managed by the federal government, yet, many of the land development and resource extraction 

activities that impact the biophysical processes that create and maintain salmon habitat are 

managed by provincial, regional and local governments. The economic benefits associated with 

the salmon harvest are unlikely to outweigh the costs to the province to ensure the protection of 

salmon habitat. Additionally, the management of salmon fisheries lies with the federal 

government, yet the fisheries occur in proximity to local communities. Salmon are not only 

associated with commercial ventures (commercial, recreational fishing and eco-tourism), they 

contribute to ecosystem health in BC watersheds, they are intrinsic to the culture and sustenance 

of BC’s Indigenous communities, and they contribute to the BC identity.  

The BC salmon fisheries SES can be described as fresh water and marine environments 

(resource systems), seven salmonid species (resource units), five/six levels of governance 
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systems and their institutions, and is influenced by a wide range of actors (Indigenous 

communities, commercial, recreational, food, social and ceremonial fishers, BC industries, 

regional districts, municipalities and individuals). 

The SEP was introduced in British Columbia, in 1977 as a social and economic 

development program which would apply proven fish culture technology to increase the 

production of Canada’s Pacific salmonid resource. The overall goal of the program was to 

restore Canada’s West Coast stocks of salmon and anadromous trout to historic levels. The 

objective for the first five years of the program was to produce an additional 50 million pounds 

of salmonids in the commercial catch. The program was intended to generate economic, social 

and environmental benefits through contributions to national income, regional development, 

employment, Indigenous well-being and environmental preservation (Canada, 1978).  

The SEP was a product of the economic, social and political environment of the 1970’s: a 

combination of : (a) inflation and increases in unemployment and oil prices (Davenport, 2015), 

(b) the anticipation of international regulations (i.e. the establishment of the 200 mile limit), and 

(c) assumptions by the federal and western provincial governments that the west fell short of 

Central Canada in terms of economic development (Roach, 2006). The program was a result of 

the 1973 Western Economic Opportunities Conference where Canada agreed to act on 

opportunities in aquaculture and related fisheries projects (Fisheries & Marine Services, 1978). 

The SEP became a component of Canada’s plan for developing fisheries and a significant 

strategy within the Policy for Canada’s Commercial Fisheries (Fisheries & Marine Services, 

1976). 

The Government of Canada’s vision for the SEP was to build a vigorous and stable fishery 

economy where the reward for effort or investment would be consistent with the rewards of other 
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Canadian industries. The government acknowledged that successful implementation would 

require the coordination of planning and programming at all levels of government and “…the 

acceptance and realization of communities in their stake and responsibility for rehabilitation of 

the fisheries resource” (emphasis added) (Fisheries & Marine Services, 1976, p. 53-54). In the 

Policy for Canada’s Commercial Fisheries, it was suggested that the key to fisheries 

development was the “…public awakening to the threat facing these species (salmon) from 

environmental degradation of their freshwater and estuarine habitats and the potential for 

increasing their numbers” (emphasis added) (Fisheries & Marine Services, 1976, p.60). The PIP 

“was designed to encourage support from the public in preserving and enhancing the depleted 

salmonid stocks of British Columbia” (emphasis added) (Rand,1983, p i).  

In 1978, the PIP had the following four formal goals (Fisheries & Marine Services, 1978): 

• To promote public awareness of, concern for, and commitment to the protection of 

stream systems and estuaries as essential elements of a long-term program of 

salmonid enhancement; 

• To provide the concerned public with factual information on the goals, strategies, 

methods, implementation plan, costs, benefits and administrative organization of 

SEP; 

• To develop a communication system to ensure that plans for salmonid enhancement 

reflect the reasonable views and desires of those citizens who will be affected by the 

program; and, 

• To provide opportunities for the public to participate in salmonid enhancement. (p.84)  

The “Public” was considered to consist of fishermen and processors, the public-at-large, school 

children and Indigenous communities. The PIP consisted of four components: education, 
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participation, information and advisory. The education component was designed to teach school 

children salmon biology, SEP methods and resource interactions with the hope that future 

generations of resource users would take greater care with salmon. The participation component 

was intended to provide hands-on experience to volunteers interested in “SEP tasks” by 

supplying technical help and material expenses. The information component was designed to 

provide a routine information flow to the public and products included a newsletter, fact sheets, 

brochures, films, travelling displays, reports, TV and radio spots, and promotional material 

(Fisheries and Marine Service, 1978). The advisory component was comprised of two types of 

task groups – the BC Task Group and Local Task Groups at a community level. The BC Task 

Group (renamed the Salmonid Enhancement Task Group) was comprised of representatives from 

commercial, sport and Native food fisheries, various industries and resource users as well as the 

public (Fisheries and Marine Service, 1978c, p iii). 

The Pearse Report (1994) identified there were program management issues (including 

funding short-falls), biological and technical questions (genetic risk to wild salmon), and fishery 

management issues (mixed stock fisheries). The SEP objectives had shifted from the original 

objective of doubling salmon production through artificial (and cost-effective) means to the more 

costly restoration of depressed Chinook and coho stocks (Pearse, 1994). Additionally, parts of 

the advisory board process were disbanded in 1984, and activities associated with education and 

public involvement were expanded.  

In 2015, the SEP objective was described as contributing to “Healthy, diverse salmon 

populations and sustainable marine and freshwater ecosystems provide harvest opportunities and 

support a stronger Canadian economy” (DFO, 2015, p. 10). An over-arching Community 

Involvement Program was named, to encapsulate the PIP and Community Economic 
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Development Program (CEDP), and was summarized as bringing people from communities in 

BC and the Yukon “…together to participate in locally-based stewardship efforts” (DFO, 2015, 

p. 7). The CIP consisted of four components: the CEDP, the PIP, Stream to Sea Program and the 

Storm Drain Marking Program. The PIP stakeholders were identified as local community groups 

and First Nations. 

The PIP continued to support BC communities in their efforts to re-establish salmonid 

populations in local streams and rivers. There were approximately 350 PIP projects across the 

province, supported by an estimated 10,000 volunteers. Projects ranged from stewardship 

(education and outreach events, habitat enhancement and restoration projects) to small hatcheries 

(83 in number and some of which contribute to operational objectives of DFO) (DFO, 2015). 

Fifteen Community Advisors (CA) and a complement of regional support and management staff 

(six) and contractors for technical and Stream to Sea program support provided technical advice 

and financial support to community groups and individuals interested in salmon stewardship. 

In 2019, the SEP objective was summarized as “Enhanced salmon and habitat contribute to 

ecosystem health and economic productivity” (SEP Logic Model, 2017). The PIP contribution 

was summed as “Citizens engage in a culture of salmon and ecosystem stewardship” (ibid) and 

the program components, activities and stakeholders remained the same. 

Evaluations of the program were conducted across the SEP history (1983,1994, 2004 and 

2015). Every evaluation found the program to be relevant to Government of Canada priorities 

and the DFO mandate. The evaluations also found the PIP to be a public success. In terms of 

challenges, the evaluations point to shifting objectives, intangible outcomes that were difficult to 

measure, lacking and/or inconsistent records, and the need for improved linkages to other sectors 

within Fisheries and Oceans. In 2015, SEP employees expressed a need for the program to be 
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revitalized, refocused and identified a perceived lack of leadership and communication (DFO, 

2015 pp.34 -35 ). This evaluation concluded the SEP remains relevant to DFO’s mandate but 

efficiencies and effectiveness could be improved. Evaluators recommended that program 

management explore linkages with other sectors of the department and develop a framework or 

strategy to identify core mandate activities and prioritize non-core activities (DFO, 2015).  

Methodology 

Research Strategy 

The research strategy employed for this case study was evaluative and theory driven. 

Evaluations are descriptive, intended to assess the effects and effectiveness of an innovation, 

intervention or policy, and may also be used to facilitate change in a program (Robson & 

McCartan, 2016). Using an evaluative strategy enabled me to build an understanding of the PIP’s 

current contributions to fisheries management and to assess the opportunities for change towards 

governance within the program. Theory enabled me to consider elements within the PIP and their 

interconnections in the broader context of sustainable salmon fisheries management such that I 

could use the multiple perspectives of actors within the PIP to explain program outcomes and 

predict future process and opportunities (McGinnis & Ostrom, 2014).  

Steering social-ecological systems towards a more sustainable path is a transdisciplinary 

challenge (Brandt et al., 2013) which requires a deep understanding of the nature and 

implications of the dynamic interactions that link ecosystems and human societies (Folke, 2016). 

Sustainability researchers describe three research phases : (a) problem identification and 

structuring (to build an understanding of system interactions), (b) problem analysis (to gather 

system knowledge), (c) knowledge integration (to generate possible solutions for the SES 

problem) (Brandt et al., 2013, Moser & Ekstrom, 2010). These three research phases coupled 
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with a flexible research design were used to explore the interconnections and social dimensions 

associated with the PIP and its influence on the BC salmon fisheries SES. The flexible research 

design meant that different research methods could be employed during each phase of the 

research (Robson & McCartan, 2016) to unpack and confirm the complex features and dynamics 

of the system (Preiser et al., 2018). Multiple methods of data collection (document analysis and 

interviews with system actors) were used to facilitate triangulation (Yin,1994) of data and 

validate research findings.  

Because my research was associated with an existing program whose future state continues 

to emerge, my choice of inquiry was naturalistic. Naturalistic inquiry enabled me to undertake 

purposive sampling, to use a grounded approach for data collection and analysis and to apply the 

findings to recommendations (Lincoln & Guba, 1985). A grounded approach suited my research 

design because the PIP outcomes have a history of being intangible and difficult to measure and 

grounded theory is recognized for building an understanding about little known phenomena 

(Bowen, 2008). Additionally, the grounded approach provided me with the means to gain a fresh 

perspective (Stern 1995, as cited in Bowen, 2008) of the PIP given my 15 year experience and 

history with the program. 

The following phases were used for my methodology.  

Problem definition and structuring. 

In Understanding the Complexity of Economic, Ecological and Social Systems, Holling 

(2001) stated “…it is useful to begin the analysis of a specific problem with a historical 

reconstruction of the events that have occurred, focusing on the surprises and crises and that 

arose due to external influences and internal instabilities” (p.402). Some of the surprises and 

crises associated with SEP were presented earlier in ‘The Case’ section of this paper. To 
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reconstruct the originating context of the PIP, I used a document review and McGinnis & 

Ostrom’s (2014) SESF to present the reconstruction.  

Since the PIP is a component of a program that was designed to provide a specific 

intervention(s) in a SES a key piece of problem definition for this research was understanding 

where in the system the intervention was occurring. I used the SESF, a second time, to define the 

sphere of BC’s salmon fisheries management and to locate where in the SES the PIP had 

influence. Ostrom (2007; 2009) developed the framework to enable analysts to visualize and 

contemplate the four main subsystems of a social ecological system (the resource system, 

resource units, the governance system and the actors). Each subsystem is tiered (comprised of 

consecutively lower level nested subsystems and variables with their own sets of relationships 

and interactions) and all of which exert influence on the first tier of subsystems (Ostrom, 2007; 

2009). The four main subsystems themselves, are nested within social, economic and political 

settings and within related ecosystems. The interactions between the main subsystems influence 

outcomes and circumstances which play out on the social and ecological systems (Ostrom, 2007; 

McGinnis & Ostrom, 2014). The interactions and patterns of behavior (Focal Action Situations) 

that actors exhibit (at any tier or on any variable) influence present and future outcomes within 

the SES (McGinnis & Ostrom, 2014). This point is critical because the PIP was an intervention 

intended to influence a desired outcome. Identification of the PIP focal action situation enabled 

an assessment of the program’s achievement of its original outcomes and possible futures. 

To situate the PIP in the SES I used my experience with the program, my understanding of 

the policies, the enabling legislation and the regulations associated with salmon fisheries 

management, as well as interview responses (see Problem Analysis) to develop a concept map. I 
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then used McGinnis & Ostrom’s (2014) SESF as a diagnostic tool to capture and visualize the 

basic structural elements and causal relationships in BC’s Salmon Fishing SES.  

To understand the PIP influence on salmon fisheries management I considered the 

institutional context associated with the SES. Policy is a driver of institutional context because it 

enables decision making and provides actors with the capacity to exert influence on a system 

(McGinnis & Ostrom 2014). There are three levels of institutional choice at which decisions 

occur: operational, collective and constitutional (ibid). Operational choices result in actions that 

directly affect the state of the world. Collective choices regulate who is eligible to participate in 

activities affecting the operational level and how the operational rules can be changed. 

Constitutional choice rules specify the terms and conditions for governance and who can 

participate in making collective choice rules (Barnes et al., 2017; McGinnis & Ostrom 2014). I 

used these three levels of choice to assess the PIP influence on the SES.  

Problem analysis. 

Interviews were used to gain perspective on the current and possible future state of the PIP. 

Five representatives from PIP community group organizations, three community advisors and 

one member of the program management team (collectively referred to as program staff) were 

interviewed. Each interviewee was asked a series of questions (Appendix A) intended to explore 

their organization’s contributions to fishery management and their capacity for innovations and 

transitions towards sustainable fisheries governance.  

Interview questions were developed for each actor group in the PIP [groups, staff and 

managers (Appendix A)] with the intention of enabling comparisons between the system actors 

and the corporate perspective (evaluation reports). Interview questions were semi-structured, 

open ended and geared toward the activities and perspectives of each actor group. Interview 
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questions were informed by Bennett and Satterfield’s (2018) framework for understanding the 

objectives, attributes and elements of environmental governance. 

Research participants were selected through purposive sampling (Bernard, 2011). I 

deliberately identified research participants that I had limited exposure to in my work. This was 

an attempt to gather the perspectives of PIP actors that I was unfamiliar with or who may have 

perspectives that had not been previously shared. Interviews were conducted with representatives 

from community groups who were long-standing PIP participants that received project funds 

directly from the PIP. The original research plan included sampling community advisors with 

five or more years of experience with the program and managers directly and indirectly linked to 

the SEP or salmon fisheries management. However, due to scheduling difficulties and a poor 

response rate to my requests for interviews with community advisors and managers (three of six 

offered no response) I had to adjust the plan. Because of scheduling difficulties only one of three 

managers was interviewed. The adjustments resulted in my interviewing available community 

advisors and forgoing interviews with SEP and fisheries managers. Of the ten interview 

questions prepared for the fisheries managers, only two were utilized in the data analysis. 

Interviews (nine) were conducted from February, 2019 through September, 2019. The 

interviews were conducted in person or by phone depending on convenience for the research 

participant. Interviews were recorded to preserve the quality of data and to capture the richness 

of the narratives as I was concerned that my familiarity with the program would cause me to 

gloss over participant responses and miss critical information. The average interview length was 

90 minutes with the shortest being 75 minutes and longest being 2.5 hours. Interview recordings 

were transcribed verbatim into an excel spreadsheet. Responses were abstracted to themes and 

concepts as well as compared across actor groups.  
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A descriptive approach and a comparative method was used to analyze the interview 

responses. Descriptions and themes, derived from common pool resource literature (Barnes et al., 

2017; Berardo & Lubell, 2016; Bodin & Crona, 2009; Ostrom, 2007; McGinnis & Ostrom, 

2014), sustainable community development literature (Dale & Newman, 2008; Newman & Dale, 

2007; 2005; Ling & Dale, 2013) and resilience thinking principles (Biggs et al., 2012; Folke et 

al., 2010, Folke 2016) were abstracted from interview responses and analyzed. Additionally, 

descriptions and themes were compared to identify similarities and differences, and missing data 

in interview responses (Ryan & Bernard, 2003).  

Putting the results into practice. 

The resultant data and themes that emerged from the data were examined by taking a 

complex adaptive systems approach through the lens of resilience thinking and polycentric 

governance. Interview responses from PIP participants and staff were grouped and analyzed to 

build an awareness of the presence of system characteristics thought to enable/inhibit social 

innovation and governance. The analysis was structured in three parts: (a) system characteristics 

and social networks (diversity and redundancy; social networks and connectivity), (b) adaptive 

capacities (learning and experimentation, broad participation and novel qualities), and (c) social 

cognitive constructs (barriers and bridges to change). 

System characteristics and social networks.  

I analyzed PIP social networks to understand how the patterns of relations within the PIP 

enhance or hinder outcomes in the SES because these patterns form the structural characteristics 

that influence knowledge transfer, information sharing, consensus building and power relations 

(Bodin & Crona, 2009). The PIP groups and program staff, their domains (areas of influence) 
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and the interaction within and between them produce diverse outcomes and characteristics which 

facilitate opportunities to work with change and for reframing the PIP.  

Diversity and redundancy.  

Diversity and redundancy are system characteristics that provide the foundation for 

innovation, learning and adaptation to slower change within a system (Biggs et al., 2012). The 

varying actors (organizational forms), their domains and the interaction within and between them 

produce diverse outcomes which facilitate opportunities to work with change (ibid). Diversity is 

represented by three interrelated and distinct components (variety, balance and disparity). 

Variety is determined through the number of distinct elements in the system; balance, by how 

many of each element is represented; and disparity, by the number of different elements that are 

represented in the system. Redundancy is a system property linked to the replication of elements 

in a system and provides “insurance” for a system by allowing some elements to compensate for 

the loss or failure of other elements (Biggs et al., 2012). To determine whether diversity and 

redundancy were characteristics present in the PIP, I examined similarities and differences 

between PIP group responses to questions about the make-up of PIP organization’s membership; 

the types of activities they undertook; the partnerships they formed in their community; and the 

interactions they had with other PIP groups (Appendix A, Table A1: questions1, 2, 4, 6, & 8). I 

also examined PIP staff response to similar questions (Appendix A, Table A2: questions 1-5).  

Social Networks and Connectivity. 

The structural characteristics of a social network are represented by the relational ties 

between actors in the system. The number and types of relational ties, their strength and the 

density of ties between actor groups contribute to the connectivity in the system (Biggs et al, 

2012). The degree of connectivity in a system holds the potential for learning and participation 
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(adaptive capacities) and provides the opportunity for innovation and enhanced governance 

(Biggs et al. 2012; Bodin & Crona, 2009).  

To explore connectivity in the PIP I sorted interview responses for the PIP groups and 

program staff in two categories (external or internal interactions) and coded responses to 

interview questions (Appendix A, Table A1: questions 1, 4, 5, 6, & 8; Table A2: questions 1-6, 

11 & 12) to capture what was exchanged through the relationship (information, resources, 

knowledge) and what the results of the interactions were (projects or influence on decisions). 

The interactions were then assigned a relational type label (bonding, bridging, linking or 

vertical). 

Adaptive Capacities. 

Learning and experimentation and participation. 

The adaptive capacities of the PIP were analyzed by assessing the PIP for characteristics 

consistent with Biggs et al.’s (2012) Resilience Principle 7: promote polycentric governance. 

Polycentric governance is a governance approach that encourages multiple governing authorities 

at different scales, where each authority has the independence to make its own decisions in a 

specific geographic area and domain (Baltutis & Moore, 2019; Biggs et al. 2012; Ostrom, 2010, 

Ostrom et al. 1961). The governing authorities behave like a system and may be linked to other 

authorities horizontally and nested within other governing authorities hierarchically (Baltutis & 

Moore, 2019; Biggs et al. 2012). Biggs et al. (2012) posited that polycentric governance has 

characteristics of modularity and functional redundancy (considered under Social Networks and 

Connectivity) and provides opportunities for enhanced learning and experimentation and 

participation. To identify whether the PIP provides opportunity for learning, experimentation and 

participation, I analyzed interviewee responses to questions about the activities they undertook 
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and supported, the types of information that was shared and how it influenced their activities 

(Appendix A, Table A1: questions 2, 5 & 8; Table A2: questions 4, 5 & 11). I looked for themes 

associated with education, outreach, monitoring and experiments as well as for indications of 

how information was collected, used and shared within the PIP.  

Novel Qualities. 

To identify the novel qualities of the PIP I contrasted the interview responses to the 

original PIP expected outcomes and tracked activities that were not described in the originating 

program documents of SEP (Appendix A, Table A1: questions 2, 7 & 9; Table A2: questions 8, 9 

& 11) . Activities that were beyond the scope of the original PIP activities were documented as 

emergent activities and assigned a code reflective of the novel quality the activity represented.  

Social Cognitive Constructs. 

Barriers and bridges to change. 

To assess the personal experiences, perceived social norms and cognitive biases PIP groups 

and staff hold, I abstracted themes from interview responses to inquiries about their motivations, 

successes and challenges and needs (Appendix A, Table A1: questions: 1, 3, 4, 7, 9-13; Table 

A2: questions: 1, 2,4, 6-10, 12-14). Additionally, I documented commentary that offered insights 

into the perspectives of the interviewees. I also compared interviewee responses to the question: 

How would you define a sustainable salmon fishery? To assess whether the PIP actors had a 

shared vision I grouped and contrasted interviewee responses with definitions of sustainable 

fisheries from (a) the Marine Stewardship Council (because some Canadian salmon fisheries 

were certified by this organization) and (b) DFO’s Wild Salmon Policy (because the policy 

defines DFO’s approach to wild salmon management). Finally, I compiled and contrasted 
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interview responses to the question: How important are communities and partnership in the 

governance of salmon? 

Research Limitations 

Reframing a resource management program is akin to a system intervention and requires a 

clarification of the structure of the SES so we can understand how a proposed solution can help 

or worsen outcomes (Ostrom, 2007). This clarification required that I bound the system (PIP) 

and this setting of boundaries likely introduced research limitations. First, bounded systems are 

mental constructs, dependent on the worldviews and value judgements of the one setting the 

boundaries (Midgley, 2000). As an actor within the PIP and as the researcher bounding the 

system, my values and views of the system present just one construction of the system’s 

boundaries. It is quite likely that other actors within or external to the PIP would bound the 

system differently. Additionally, models cannot fully portray the complexity of the value and 

boundary judgments and the interconnectedness of such judgements in social situations 

(Midgley, 2000). Therefore, my research is limited by the framing, worldview and the moral 

values that I brought to it. There were two key omissions in my bounding of the PIP system. Not 

all of the PIP actor groups were identified/represented; for example the Pacific Salmon 

Foundation (PSF) (a key funding entity in the delivery of the PIP) and Indigenous communities 

(a key knowledge holder in the SES) were not included in my analysis. I did not include the PSF 

within my analysis because I viewed them as a separate entity removed from the local sphere of 

influence within which the PIP groups interacted. While a component of the SEP provides an 

opportunity for select Indigenous communities to operate Community Economic Development 

Program hatcheries and projects, the PIP has provided limited funding to Indigenous 

communities for participation in the program; hence, I did not include them in in my analysis. 
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Additionally, the economic imperative of sustainability within the BC salmon fisheries SES was 

not considered in my research. Pearse (1994) identified that PIP activities are not measurable in 

commensurate terms to salmon production activities and suggested that the benefits of PIP 

activities (coupled with other SEP non-enhancement activities) offset the adverse impacts on 

wild stocks. No economic goals or objectives were identified for the PIP, instead the emphasis 

was on public awareness of fish and fish habitat. Further, given the volunteer nature of the PIP, I 

argue the program was intended to build relational value [ i.e. cultural identity, social cohesion 

and responsibility and moral responsibility (Chan et al., 2016)] rather than economic value 

within BC communities. 

My research was also limited in terms of sample size and geographic representation. The 

PIP provides funding to approximately 82 community groups situated across BC. These groups 

are supported by 15 community advisors and 4 direct program managers. My sample size was 

small and did not achieve geographic representation. I was unable to secure geographic 

representation across the province because I could only secure community advisor input in 

limited locations. 

Bias 

Given my role in the PIP (15 years of experience as a community advisor and regional 

coordinator) and consistent with Robson and McCartan’s (2016) observation that evaluations are 

political, I feel compelled to identify where I stand on the spectrum of advocate to critic and 

share how the political aspect of the research influenced my research approach. In her book, at 

the Edge, Dale (2001) noted that a society is characterized by the phenomena with which its 

members make sense of their world and their place in it, through common myths, metaphors and 

dominant paradigms. In my history with the SEP I have heard the program referred to as the 
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“Church of SEP” and have experienced a strong culture associated with the PIP. I have not 

adopted the culture, nor do I ascribe to the common mythology [the unquestioned beliefs or 

modes of governing and expectancies held by the majority (Dale, 2001)]. According to Midgley 

and Richardson (2007) the culture of the SEP has likely shaped how I interact with and interpret 

the SEP. I am not a critic of the PIP and its outcomes, but I was skeptical about the importance of 

the program contributions and of the perceived limitations ascribed to the program by staff. Also, 

I have questioned if the perspectives of the well-known PIP groups and participants are 

representative of the perspectives of less known PIP groups spread across the province. My goal 

in developing this research methodology was to use my perspective and knowledge of the PIP to 

facilitate a deeper look at the program and apply the findings to enabling sustainability 

transitions.  

Analysis   

Problem Identification and Structuring 

The originating SEP program documents and descriptions of environmental contexts were 

used to identify the intention and design of the SEP. I incorporated the original policy context of 

the SEP (see The Case description) into a simplified-SEP specific version of McGinnis and 

Ostrom’s (2014) SESF and developed a series of Focal Action Situations (Figure 1) to logically 

assess the conditions that set original PIP outcomes. The SEP focal action situation outcome was 

identified as the continued development of salmon fisheries as an industry (Figure 1, Fisheries 

Development). The PIP focal action situation outcome was the public acceptance of 

responsibility for the preservation and enhancement of salmon stocks (Figure 1, public support in 

preserving and enhancing depleted salmon stocks). 
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Figure 1. The Salmonid Enhancement Program and Public Involvement Program original 

Focal Action Situations represented using the Social Ecological System Framework. 

Adapted from “Social-ecological system framework: initial changes and continuing 

challenges” by Michael D. McGinnis and Elinor Ostrom, 2014, Ecology and Society 19(2): 

30. Copyright 2014 by M.D. McGinnis. Adapted with permission. 
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an SESF representation of the BC salmon fisheries SES and the niche occupied by PIP groups 
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within which the PIP could be situated as a fourth tier variable (i.e. municipal influence at a local 

scale and governance level).  

The SESF was also used to consider the influence of the PIP on the SES through 

consideration of the interactions between the different system components, their outcomes and 

their connections in the system (McGinnis & Ostrom, 2014). A document review and an 

institutional choice analysis was conducted to assess the PIP influence on salmon fisheries 

management (Appendix B, Table B1). It appeared that PIP groups have little to no influence on 

salmon fisheries management: one of 82 PIP groups is formally recognized in fishery 

management planning/consultations and the salmon produced by PIP hatcheries contribute 

approximately four percent of the total SEP salmon production (DFO, 2015, p 40). Further, 

analysis of the institutional choice processes that govern the BC salmon SES did not link PIP 

groups to constitutional choice processes (i.e. the governance system) and marginally linked 

them to collective choice processes in both resource units or resource system management. The 

PIP group interactions and outcomes (education and outreach, salmon habitat protection and 

restoration), however, could be linked to operational choice processes that had indirect and direct 

influence at a local level. Interview responses to inquiries about activities the PIP groups 

undertake and examples of influence on decisions made by DFO or other levels of government 

suggest PIP group activities are joint actions that intersect and have some influence with actors 

and ecosystems at the provincial and regional scale1. 

 

1 For example: one PIP group worked with DFO habitat staff and City staff to prevent 

damage to streamside riparian area. Another group worked with the City and a land developer to 

develop a 200 acre property that set aside 45% of the development property as green space 
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However, the most direct interactions and influence for the PIP occur at the local scale. It 

is also important to note that the PIP staff (community advisors) do not have regulatory authority 

associated with fish and fish habitat activities.  

Three key results emerge from my analysis. First, the SEP was not designed for fisheries 

management purposes. Second, the PIP was not intended to contribute to salmon fisheries 

management; nor does the PIP directly influence salmon fisheries management. Third, because 

the PIP activities intersect with actors and ecosystems at federal, provincial, regional and local 

levels there is potential for polycentricity in the system. On a side note, because the PIP activities 

cross provincial, regional and local scales one could infer the program is continuing to achieve 

its intended outcome, i.e. public support in preserving and enhancing depleted salmon stocks (see 

also, DFO 2010; 2015; WSAC, 2019, pp.13-16).  

Problem Analysis 

System characteristics and social networks.   

Diversity and redundancy.  

To determine whether diversity and redundancy were characteristics present in the PIP, I 

analyzed interview responses to questions about the make-up of PIP organization’s membership; 

the types of activities they undertook; the partnerships they formed in their community; and the 

interactions they had with other PIP groups. Responses to each of the questions were similar 

across research participants. Variety within membership, activities, and partnerships appeared to 

be driven by place and/or the demography of the community within which the PIP group or the 

 

associated with streamside protection. All groups described local stewardship activities 

associated local streams and habitat protection, restoration or enhancement efforts. 
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program staff member is located. Membership was similar across all organizations 

(predominately, retirees from professions reflective of the make-up of the community). Each PIP 

group identified undertaking PIP related activities, with education (the Stream to Sea Program 

and public outreach) and habitat protection and restoration being common to all. PIP group 

activities varied based on community and surrounding ecosystems; however, each group seemed 

focused on maintaining salmon in local streams and attending to fish habitat protection and land 

development pressures specific to their communities. Interviewees shared examples of activities 

that ranged from air quality monitoring, to wildfire recovery of riparian areas, monitoring 

highway construction impacts, restocking streams with salmon fry after pollution events, 

removing invasive species, to negotiating land development plans. Partnerships, as well, were 

numerous and consistent across responses [funding bodies, local industries, service clubs, cities, 

regional districts, provincial ministries (Ministry of Transportation, Forest Lands and Natural 

Resources, Parks)]. Interactions between PIP groups were also similar. PIP participants 

interacted with one another to share information and to pool and expand resources. 

Program staff responses to questions about their interactions with PIP participants and 

other sectors within DFO also reflected place. In areas where multiple DFO offices existed or 

where offices included staff from multiple sectors [Science, Coast Guard, Real Properties, Stock 

Assessment and Conservation and Protection (fishery officers)] community advisors had and 

facilitated interactions between sectors and the PIP groups. In areas where there were fewer DFO 

offices and sectors represented community advisor interactions were not as expansive. 

The patterns (similarities) identified in the analysis coupled with the observation that there 

are 82 funded groups across BC and another 268 projects linked to the PIP (information derived 

from program records) suggest the PIP exhibits traits of variety. It is also likely the PIP has traits 
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of balance, given each PIP group undertakes PIP related activities. Additionally, the PIP may 

exhibit disparity given the variation in local conditions and project activities expressed in 

interview responses. Similarly, it is likely the PIP has traits of redundancy given each of the PIP 

groups interviewed identified PIP specific activities like the Stream to Sea program and habitat 

protection activities.  

Connectivity. 

To explore connectivity in the PIP, interviewee responses to the following inquiries were 

analyzed: about the make-up of their membership; the types of activities they undertook; their 

interactions with DFO staff and other community groups; the partnerships they’ve built; 

processes where they felt their organization had influence on decisions with DFO or other levels 

of government, and the types of information that DFO shared. Interviewee responses were sorted 

in two categories [external or internal (program specific) interactions] and coded to capture what 

was exchanged through the relationship (e.g. information, resources, knowledge) and the results 

of the interactions (e.g. projects or influence on decisions). The interactions were then assigned a 

relational type label (bonding, bridging, linking or vertical) (Appendix B, Table B2).  

PIP group external relational ties presented primarily as bridging ties [i.e. ties that exist 

outside of one’s local group (Dale & Newman, 2010)] that provide access to external resources 

of various kinds (Bodin & Crona, 2009). All PIP group interviewees provided examples of 

external ties that were coded as vertical ties [i.e. connections with people in power, whether they 

are in politically or financially influential positions (Woolcock as cited in Ling & Dale, 2013, 

p.3)] (e.g. reports of non-compliance associated with fish habitat protection or fishery openings). 

Three PIP interviewees offered examples of linking ties [connecting the civic community to 

political decision-making and financial resources (Woolcock as cited in Ling & Dale, 2013, 
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p.3)]. One group shared an example which highlighted their participation in city planning 

processes and review of development referrals for riparian areas. A second group described a 

project development process whereby the group develops habitat restoration/enhancement 

projects, garners neighbourhood support and brings the project before city departments for the 

city’s consideration and implementation (i.e. the city pays for or contributes resources toward the 

project after the project has been developed and considered by the PIP group and community). 

PIP group internal ties consisted of bonding ties [connections that promote trust, reciprocity, 

cohesion and enable tacit knowledge transfer (Bodin & Crona, 2009)] (e.g. interactions with 

other PIP groups and community advisors); bridging ties (e.g. with other DFO sectors) and 

vertical ties (e.g. with PIP managers). 

PIP staff external relational ties were less expansive than the PIP groups as staff examples 

were dominated by interactions with PIP groups and linked non-governmental organizations. 

These ties presented as bonding ties. Internal PIP staff ties were identified for an array of DFO 

branches (e.g. SEP hatcheries and Resource Restoration, Stock Assessment, Resource 

Management, Science, Real Properties) and while they were coded as bonding ties [i.e. 

considered within group ties (Bodin & Crona, 2009)] they presented as bridging ties on behalf of 

community groups (i.e. program staff served as interconnections between the PIP group and 

other DFO sectors). 

This analysis of relational ties suggested the PIP social network structure is comprised of 

highly centralized subgroups (PIP groups) with open networks interconnected by community 

advisors and PIP managers to a highly cohesive network of subgroups (DFO). Figure 2 shows a 

representation of a PIP group network connected via the PIP staff to the DFO network. 

Theoretically, this network would be comprised of 82 PIP subgroups organized around 
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centralized actors with bridging ties to community actors (industry, First Nations, service clubs, 

other NGO’s, Cities, Regional districts and provincial agencies) interconnected by 15 

community advisors with bonding ties distributed across the various branches and sectors of 

DFO. 

 

 (A) represents the highly centralized PIP group network and (B) represents the highly cohesive 
Fisheries and Oceans Network. The red nodes depict the PIP actors within both networks. 

 

Figure 2. Schematic presentation of the Public Involvement Program Network. 

  

Adaptive capacities and novel qualities. 

Learning and experimentation, and participation. 

Interview responses showed that all PIP groups provided educational experiences for their 

members through hatchery activities, habitat protection and restoration activities and community 

stewardship activities (e.g. invasive species removal, public education events). Also, all PIP 

groups reported some form of compliance monitoring (e.g. riparian infractions, habitat 

infractions, pollution events and fishery observations). Additionally, they all shared salmon 

related information and experiences with schools (e.g. Stream to Sea Program, Gently down the 



REFRAMING A FEDERAL FISHERIES PROGRAM 45 

Stream Program) and with community (e.g. participation in community events and festivals; and 

presentations to service clubs, city councils and industry tradeshows and provided public tours). 

Three groups identified participation in planning processes; one group made reference to 

monitoring projects over time (e.g. confirming fish passage through restored culverts in the 

following spawning season and revisiting and tweaking restoration projects after storm events); 

and, another group, mentioned initiating and subsequently undertaking a fish culture related 

experiment with a SEP hatchery. This latter group also shared its facilities and contacts with 

local universities and their students to support various experiments. Two groups provided 

examples that could be attributed to building social capital through their activities and networks. 

One group described being invited to industry tradeshows to help the industry reach out to key 

actors that were in non-compliance with environmental standards. Another group described 

being asked by their municipality to publicly support an infrastructure project that was not being 

well received by the community but would improve local storm water management and stream 

conditions. 

Program staff interviewees described sharing PIP specific administrative and regulatory 

related information (e.g. Pacific Aquaculture Regulations as they are related to salmon 

enhancement activities), as well as sharing their knowledge, their expertise and their contacts 

with PIP groups. Interviewees described supporting and facilitating learning opportunities 

through field tours and field work (e.g. supporting groups during their projects and public 

events); as well as, connecting groups to relevant individuals in the DFO and connecting PIP 

groups for cross pollination. One interviewee mentioned the SEP community workshop (a PIP 

workshop hosted bi-annually to recognize volunteers and encourage information exchange). All 

staff interviewees mentioned coordinating meetings between other levels of government 
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(especially municipalities) and PIP groups. Two community advisors described challenges 

associated with trying to bring habitat related issues back to the department and two described 

challenges between navigating salmon production objectives set in the early days of the PIP, and 

community aspirations for increased salmon production. One community advisor described 

trying to prepare a PIP group for uncertain circumstances associated with fluctuating salmon 

returns and changing ecosystem conditions. 

Interview responses suggested that PIP learning and participation activities are 

pursued/offered to meet existing goals and expectations and are primarily an emergent outcome 

of the system, rather than a facilitated outcome. That is to say, PIP groups shared learning 

opportunities (e.g. developing fish culture skills) with new members and community through 

community education events (i.e. social learning). The data did not show whether learning 

opportunities created by PIP activities were anything other than sharing information (e.g. public 

events) or gaining new skills (e.g. fish culture or habitat protection/restoration activities). 

Experimentation was described at the community level but not at the program staff level; and, 

monitoring (with a focus on compliance) was mentioned to a limited extent at both the PIP group 

and staff levels. PIP staff appeared to offer learning opportunities consistent with regular PIP 

activities and shared information and contacts based on personal perspectives. One community 

advisor described sharing “…my knowledge, my expertise, my contacts, I try and connect people 

up, offer my connections within DFO”. Another described sharing “…departmental information 

but I choose; usually announcements that I share by email; new things I pick up at meetings; 

information about production planning, I tell them what I know about it...”. Other than reference 

to the challenge of adjusting program elements to emerging conditions (natural and regulatory); 

the PIP staff did not share examples of creating learning or experimental opportunities, outside 
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the PIP norms. Nor did PIP staff offer or provide examples of sharing information that could 

enable new practices or adaptations that may be required as ecosystems change or as social 

dilemmas associated with salmon fisheries emerge. 

Novel Qualities. 

A summary of the analysis conducted to identify novel qualities associated with the PIP is 

presented in Appendix B, Table B3 . The analysis identified 10 novel qualities within 

interviewee responses. Table 1 shows the 10 themes and the number of PIP groups and staff that 

provided examples consistent with each novel quality. The only theme common to both actor 

groups was the expression of relational values [preferences, principles and virtues about human-

nature relationships (Chan et al., 2018; 2016)]. Also, it should be noted that the analysis of 

community advisor data did not lead to the identification of novel qualities specific to 

community advisors.  

Most surprising of the 10 themes was the theme ‘willingness to pay’. Three of the five PIP 

groups interviewed shared examples of ‘willingness to pay’: two interviewees described 

situations where community group directors/members were willing to obtain mortgages in order 

to secure land for future restoration efforts or to offset costs associated with continued salmon 

hatchery operation. A third PIP group gave an example of an individual providing $120,000 of 

personal savings to ensure a habitat restoration project would proceed. Also, surprising was the 

apparent lack of linkage to the novel qualities shared by PIP groups and community advisors. 

Interestingly, one community advisor provided examples of activities representative of all three 

novel qualities reported by the community advisors (contributions to biodiversity/conservation 

efforts, municipal interactions at a governance level, and contributions to local Indigenous 
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reconciliation). This same community advisor was linked to the PIP group that shared examples 

associated with nine of the ten themes.  

 

Table 1. Novel Qualities of the Public Involvement Program (PIP) expressed by PIP Groups and 

Community Advisors 

Novel Quality 

Number of PIP 

Groups 

Number of 

Community 

Advisors 

 

1. Relational Values 5 3 

2. Contributions to biodiversity/conservation efforts 

(beyond salmon) 

5 2 

3. Broad participation (beyond SEP activities/actors) 5 0 

4. Contributions to building rapport with nature (beyond 

PIP actors) 

5 0 

5. Cross scale interactions at a landscape level 4 0 

6. Municipal interactions at a governance level 3 1 

7. Contributions to local Indigenous reconciliation  3 1 

8. Willingness to Pay 3 0 

9. Desire for cross scale interactions at provincial and 

federal governance levels 

2 0 

10. Exposure to civic responsibility 1 0 

  

Social Cognitive Constructs. 

Research participants responded to inquiries about their motivations, successes and 

challenges associated with the PIP and themes were abstracted from their responses. 

Additionally, I examined all interview responses for statements that were common across 

interviewees and that stood out to me as barriers or opportunities for program change (Appendix 

B, Table B4a and B4b). 

Social resilience requires that people have agency: the power and freedom to mobilize their 

assets, networks, skills and capacities to influence their future (Cinner & Barnes, 2019; Ling & 

Dale, 2013). Agency encompasses the belief, held by individuals, that they have the ability to 

manage perspective situations and control events that will affect them (Cinner & Barnes, 2019). 



REFRAMING A FEDERAL FISHERIES PROGRAM 49 

Agency is enhanced when people feel their voices are being heard, when they can influence a 

process and when the believe they can make a difference (Dale, 2005). The PIP group responses 

(as reflected in the social network and connectivity and novel qualities analyses) suggested the 

PIP groups had agency. I did not see agency as a characteristic associated with community 

advisor interview responses. Ling and Dale (2013) offered a list of reasons why agency may not 

emerge among a community. Appendix B, Table B4b shows a representation of responses from 

community advisors that suggested the PIP staff do not have agency and Table 2 provides an 

overview summary of the key themes/statements abstracted from the interview responses and 

document review that demonstrate a lack of agency. 

Sustainability scholars suggest that biosphere stewardship (environmental governance) in 

the Anthropocene requires shared visions (Folke et al., 2016). To understand whether sustainable 

fisheries may contribute to a shared vision in the PIP I asked all research participants to define a 

sustainable fishery. I contrasted their responses with definitions of sustainable fisheries from the 

Marine Stewardship Council (MSC) (msc.org) and DFO’s Wild Salmon Policy (WSP) (DFO, 

2005) (Appendix B, Table B5). Definitions provided by program staff (three out of four) were 

consistent with the MSC principles; the fourth aligned with the WSP’s Sustainable Use 

definition. Four out of five of the PIP group definitions aligned with the WSP’s definition of 

Conservation and the fifth aligned with Sustainable Use. It seems that DFO’s definition of 

Conservation: “ …the protection, maintenance and rehabilitation of genetic diversity, species, 

and ecosystems to sustain biodiversity and the continuance of evolutionary and natural 

production processes” (DFO, 2005, p. 8) could contribute to a shared vision amongst PIP actors. 

 

https://www.msc.org/what-we-are-doing/our-approach/what-is-sustainable-fishing
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Table 2. A Demonstration of the Inferred Lack of Agency Associated with Public Involvement 

Program Staff. 

Agency does not occur at the community scale 

when*: 

 

Inferred Lack of Agency from Community Advisor 

Responses /Literature review** 

 

1. There is a shortage of social capital, necessary 

connections between people do not exist and 

networks are too weak or loosely connected; 

 

3 of 3 expressed disappointment at lost connections to 

Departmental experts (especially, DFO Habitat)  

2. There is no requisite leadership to motivate the 

process; 

 

3 of 3 articulated that they set their own priorities, not 

their supervisor 

3. There is a lack of necessary skills (capacity); 

 

Community Advisors traditionally had strong 

technical, fish culture focussed backgrounds. 

“Community Advisors love their jobs. There is low 

turnover” (Harvey &Greer, 2004).** Since the 1990’s 

the trend has been for more community effort on 

habitat issues (Rosenau & Angelo, 2001; Harvey & 

Greer, 2004).**  

4. There is no pressing and common concern to 

rally around; 

3 of 3 referenced the SEP logic model when asked 

how DFO priorities informed PIP projects; DFO 

priorities were not linked to specific PIP projects  

 

 

5. Barriers that stifle action are present  

 

“…feel like the department thinks we're a bunch of 

flakes.” 

“We’ve been floundering for quite some time, lacking 

in good leadership and it shows…” 

“When I first started not everything was reported to 

me because people thought if fish were sick, they'd get 

shut down…” 

 

* Ling and Dale (2013)  

 

I also asked research participants how important were communities and partnerships to the 

governance of salmon. Unanimously, PIP groups and community advisors declared that 

communities and partnerships were critical to the governance of salmon. Figure 3 is a 

representation of research participant explanations as to why communities and partnerships are 

critical. One explanation that stood out was “…I feel like the program is kind of like the stay-at-

home mom…nobody realizes how much she does, you know, she does all the coordination, the 

meal planning, the shopping, she runs the… I feel like we don’t realize the impact of the 
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community groups and how many people actually care and do something about it…it’s so much 

bigger than I think anybody really realizes.” 

 

 

Figure 3. Research participant perspectives: why communities and partnerships are critical 

to the governance of salmon.  

Discussion 

Knowledge Integration: Problems and Potentialities 

Given the SEP is currently listed under DFO’s program inventory as delivering results for 

the core responsibility of fisheries (https://www.dfo-mpo.gc.ca/rpp/2019-20/dp-eng.html - B4.1), 

my research question was premised in the hypothesis that reframing the PIP to contribute to 

sustainable salmon fisheries governance was an appropriate shift for a component of the SEP. 

My review of the originating policy context and environment, however, revealed that neither the 

SEP, nor the PIP, were designed for fisheries management purposes. Moreover, institutional 

choice processes, especially collective choice processes associated with salmon fisheries 

management are not available to actors in the PIP. Therefore, the PIP has no direct influence on 
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fisheries management. That said, the PIP remains an element in the BC salmon fisheries SES and 

my analysis showed the PIP to have local to regional influence on operational choice decisions 

associated with salmon habitat protection and restoration. The PIP activities also intersect with 

actors across federal, provincial, regional and municipal geographic scales and governance 

levels. In most cases, the PIP activities were joint actions [e.g. partnerships on specific projects 

or contracts for service (Berardo &Lubell, 2016)], rather than collaborative governance (Bodin, 

2017); however, there were a few cases where informal contributions to collective decision 

making were described (e.g. contributions to land use planning during subdivision development). 

Given environmental governance addresses issues of use, access, protection and management of 

common pool resources (Chaffin et al., 2016); and the DFO has a policy for the conservation of 

wild Pacific salmon which includes the protection of salmon and their habitats, there may still be 

a role for the PIP in sustainable salmon fisheries governance.  

The intended purpose of the PIP was to ensure public support in preserving and enhancing 

depleted salmon stocks. The original PIP goal was defined as “ (to) promote public awareness of, 

concern for, and commitment to the protection of stream systems and estuaries as essential 

elements of a long-term program of salmonid enhancement” (Fisheries and Marine Services, 

1978, p. 84). The PIP goals were also re-written after program evaluations in 2010 and in 2015. 

This means the PIP subsystem/feedback loop has been encouraged and constrained by additional 

context and processes. Since 2010, PIP activities have been encouraged towards a goal of 

bringing people from communities in British Columbia and the Yukon “…together to participate 

in locally-based stewardship efforts” (DFO, 2015, p. 7 ). Then in 2016, the PIP goal shifted again 

to “Citizens engage in a culture of salmon and ecosystem stewardship” (SEP Logic Model, 

2016).  
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Meadows (2008) stressed that the goals of a system set the direction for the system by 

setting constraints and indicators of success. If the goal is poorly defined or does not reflect the 

welfare of the system then the system cannot produce a desirable result. Further, systems, more 

often than not, produce only what you ask them to produce (Meadows, 2008). I suggest that to 

fully understand what it is the PIP is working towards an analysis needs to combine the three 

goals: 

“ … promote public awareness of, concern for, and commitment to the protection of stream 

systems and estuaries as essential elements of a long-term program of salmonid 

enhancement (Fisheries and Marine Services, 1978, p.84); by bringing people in BC and 

the Yukon together to participate in local stewardship efforts (DFO, 2015); to engage in a 

culture of salmon and ecosystem stewardship” (SEP Logic Model, 2016). 

I argue there is both an opportunity and a challenge associated with the original PIP purpose and 

goals. First, perhaps, the difficulty previous program evaluators had in assessing the outcomes of 

the PIP can be attributed to a poorly defined goal for the system. How does public awareness and 

concern for the protection of streams and estuaries (i.e. the goal of the system) reflect the health 

of salmon and their habitat (i.e. the welfare of the system)?2 Meadows (2008) warned of creating 

goals that produce effort rather than goals that produce results. Public awareness and concern for 

 

2 Meadows (2008) used the example of Gross National Product as a measure of national 

economic success and the misalignment of the value of final goods and services produced by the 

economy as representative of human welfare. The goal of the PIP is not dissimilar. Whether the 

public has awareness and concern for the protection of streams and estuaries or not, is not 

representative of health of salmon and their habitat. 
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the protection of streams and estuaries may only produce efforts towards public awareness and 

concern for protection of streams and estuaries. For example, the latter may result in the public 

reporting habitat violations and pollution events, but the concern for the protection of streams 

does not result in the protection of streams if the public is not enabled to undertake the protection 

through participation in collective action or process forums. If the PIP goal is poorly defined for 

the existing governance system perhaps this is a rational for why the outcomes of the program 

are intangible and difficult to measure and why PIP actors have increasingly identified 

dissatisfaction with the system. Both the SEP evaluations and interviewee responses support the 

suggestion that the goals of the PIP are not aligned with system. A poorly identified goal 

presents a possibility for reframing the PIP. 

I also sense that some of the policy needs of the Anthropocene are reflected in both the 

2010 and 2015 goals of the PIP. The 2010 goal “participation in local stewardship efforts” 

enables PIP staff to encourage experimentation and learning within PIP activities and provides a 

source for inventions that can contribute to addressing the social and technical ingenuity gap by 

facilitating innovation within the SES (Westley et al., 2011). The goal “Citizens engaged in 

salmon and ecosystem stewardship” affords an opportunity to encourage action toward fostering 

social-ecological sustainability of a rapidly changing planet (see Folke et al., 2016). Further, 

Chapin et al. (2009) defined ecosystem stewardship as a strategy to respond to and shape change 

and uncertainty in SES to sustain ecosystem services to support human wellbeing. The 

stewardship action and strategy to respond and shape change that sustainability scholars call for 

exist in the 2010 and 2015 two goals of the PIP. The challenge may be that the original PIP 

purpose and goal(s) may constrain the opportunities for reframing the program (i.e. path 

dependence) because the system structure and processes will continue to gravitate toward the 
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original goal and purpose. This means rather than action towards social ecological sustainability, 

the PIP will continue to produce public awareness for salmon and their habitat. If we accept that 

the PIP goals are inadequate for the existing governance system, then there may be opportunity 

for reframing the PIP; provided, attention is paid to the interactions that produced the system 

characteristics, social networks, adaptive capacities, emergent properties and the social cognitive 

constructs of the actors within the PIP.  

Diversity and redundancy contribute to the resilience of ecosystems and social systems if 

the system exhibits response diversity and functional redundancy [i.e. there are a variety of ways 

actors can respond to disturbance and there are functionally similar elements/actors that have the 

capacity to partly or fully substitute for each other (Biggs et al., 2012)]. My analysis found that 

the PIP exhibited traits of diversity and redundancy; however, the variety in the system appeared 

to be influenced by place rather than variety in the actions of the actors. Additionally, the PIP 

groups undertook similar activities (e.g. Stream to Sea program, education and awareness 

activities and salmon habitat protection), regardless of their location. The PIP groups exhibited 

disparity given the variation in the types of PIP and non-PIP activities they undertake as a result 

of local variation. Each PIP group responded to local disturbances within their watersheds with 

the local awareness, information and access to resources they understand to be available. Given 

the PIP groups are located in various, but not all communities in BC, I suggest the PIP may have 

response diversity at a landscape level that is unknown or under-utilized. The network of 82 PIP 

groups across BC may offer the possibility of response diversity if opportunities for learning, 

experimentation and innovation are shared. This could be possible if the DFO is willing to accept 

the responsibility to coordinate and present opportunities within the network. 
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Interestingly, functional redundancy, from a governance perspective, occurs when there 

are a variety of organizations (government departments, non-government organizations and 

community groups) with overlapping responsibilities such that when one organization is not at 

the table another can partly or fully substitute for the missing organization (Biggs et al., 2012). 

The PIP institutional choice analysis revealed there were few opportunities for PIP groups to 

participate in formal collective choice processes pertaining to salmon fisheries management. 

Moreover, both PIP groups and community advisors expressed disappointment in the lack of 

formal and informal processes associated with habitat protection. All PIP group interviewees 

provided evidence of a willingness to accept responsibility for the protection and restoration of 

fish habitat. In fact, they consider themselves as “eyes and ears” and act as “boots on the ground” 

for the DFO and the Province. This willingness may offer the possibility to explore the 

development of collective choice processes with the goal of protecting salmon habitat. The 

challenge may be that existing government institutions have walked away from or not 

established these processes previously; therefore, the regulatory context and forums within which 

the processes could unfold may not exist (Berardo & Lubell, 2016; Howlett, Rayner & Tollefson, 

2009). 

Environmental governance requires collective decision making across different groups of 

actors, institutions and geographic scales (Chaffin et al., 2016; Chapin et al., 2009). An 

awareness of social network structure can enable analysis of cross-scale interactions that provide 

an understanding of how social networks influence governance processes (Bodin & Crona, 

2009). Individual actors operating at lower scales can interact within subgroups at higher scales 

causing interactions that are quite different than how the higher level group would interact 

without the influence of the individual actor. These interactions continuously feedback into the 
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system influencing processes and structure as context and environment change (Bodin & Crona, 

2009). Cross-scale interactions of individual actors within other subgroups create 

processes/opportunities that can be scaled horizontally or hierarchically within an SES. The PIP, 

for example, through the interactions of individual PIP group members, has joined subgroups in 

communities (e.g. as members of planning tables or invited guests at land development referral 

processes for cities and regional districts). The interactions within these subgroups have led to 

planning outcomes that afford salmon habitat protection and restoration. My research results 

showed there are interactions between local PIP groups, local, regional, provincial and federal 

government departments (pointing to polycentricity). It was difficult to clearly link the 

interactions between PIP groups and local planning processes, directly to community advisors 

through the interview responses; however, all community advisors shared responses that 

mentioned using their positions as DFO employees as a means of bringing local government and 

PIP actors together to address fish habitat concerns. Interview responses provided by community 

advisors did not show the same connecting opportunity between provincial agencies, community 

advisors and local PIP groups. Nor did interview responses indicate linkages to regulatory 

processes associated with DFO habitat subgroups. Instead, seven of the eight research 

participants (both PIP groups and staff) expressed disappointment in the fact that there were no 

opportunities for interactions with federal processes associated with salmon habitat protection 

(noting there used to be). Some of the interviewees also expressed dissatisfaction with the federal 

Observe, Record, Report (ORR) hotline – a monitored call-in system for reporting fishery 

violations. Social networks have shown to be more effective than formal institutions for 

enforcement of and compliance with environmental regulations (Scholz & Wang, 2006). 

Therefore, there may be an opportunity for working with PIP interests to explore collective 
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governance models that build off of community interests, knowledge and commitment to salmon 

habitat protection. A missing or incomplete link in cross scale interactions within the PIP sphere 

of influence seems to be provincial and federal institutions. Provincial governance processes 

were not mentioned by either PIP groups or community advisors. This gap is significant, given 

the provincial mandate over land and water use and the dependence of salmon on biophysical 

processes directly influenced by land development and water use.  

Social networks, through connectivity, hold the social capital and the potential for 

adaptive capacities within a system and provide the opportunity for innovation and enhanced 

governance (Biggs et al., 2012; Bodin & Crona, 2009; Olsson et al., 2006). Not all social 

networks are created equal and the types of ties that create the network may build or hinder the 

social capital within the network (Newman & Dale, 2005). Further, social capital must be 

mobilized to realize its value (Dale & Ling, 2013). An actor’s motivation and ability to 

undertake action toward a solution (agency) can be linked to the types of ties within the network 

(Dale & Ling, 2013; Newman & Dale, 2007). An open network with strong linking ties that has 

bridging and vertical ties holds the social capital necessary for the complex and uncertain 

collaborations the Anthropocene will require (Newman & Dale, 2007). A highly cohesive 

network comprised of bonding ties is likely to have its social capital limited due to homophily 

(group think) and dampened innovation (e.g. social norms and lack of exposure to outside ideas) 

(Newman & Dale, 2005).  

My analysis of the PIP network showed that PIP groups formed open, highly centralized 

networks comprised of bridging, linking and vertical ties (social capital). The community 

advisors were connecting nodes through tight bonding ties between the PIP groups and the 

highly cohesive network (more bonding ties) of the DFO. The PIP group networks appear to be 
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consistent with the type of network structure necessary to contribute to governance [comprised 

state and non-state actors and organizations (Lemos & Agrawal, 2006)]. The presence of 

bridging, vertical and linking ties, indicate the PIP groups have social capital within the SES and 

their activities and outcomes indicate the PIP groups have agency. PIP staff networks did not 

appear to be as well positioned. Other than ties to PIP groups and like-minded NGO’s, the 

community advisors did not identify ties to external actors. Further, the community advisors did 

not share examples of vertical or linking ties. Surprisingly, community advisors described a 

social network premised in bonding ties. They described a network, seemingly without agency, 

where overly close relationships are likely to discourage dissenting opinions, limit diversity and 

discourage change (Newman & Dale, 2007). The bonding ties of the community advisor network 

were likely beneficial in the early years of the PIP when the department was first bringing 

community together around the SEP, and the development of relationships, trust and reciprocity 

was critical (Newman & Dale, 2005). Forty years into the PIP, these bonding ties now may lead 

to a poor flow of new information, exclusion of outsiders and resistance to change (Newman & 

Dale, 2005), thus limiting the opportunity for new learning, experimentation and participation. 

Learning and experimentation, and participation are adaptive capacities that emerge from 

the complex causality of a system which co-evolve as the context, structure and function of a 

system evolve (Preiser et al., 2018). Monitoring activities/processes facilitate learning (Biggs et 

al., 2012). Learning and experimentation lead to the emergence of novel qualities in a system. 

The feedback loops associated with these adaptive capacities contribute to a system’s evolution 

and provide opportunities to manage for emergence (Chaffin et al., 2016; Folke, 2016; Westley 

et al., 2013). Biggs et al. (2012), suggested it is not the type of learning that is occurring that is 

important to system evolution; rather, it is the design of the learning process that is critical. 
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Chapin et al. (2009), suggested that social learning through experimentation, innovation and 

knowledge sharing are particularly important under the conditions of the Anthropocene. They 

also expressed that the knowledge of how to cope with historical conditions may be insufficient 

in today’s environment and suggested that deliberate management experiments that perturb the 

system provide valuable learning opportunities when SES conditions are uncertain (ibid). 

Interview responses indicated that the PIP encourages learning through participation (e.g. 

activities and public events) and to a much lesser extent encourages learning/participation 

through project specific experimentation and monitoring (e.g. were salmon able to pass through a 

culvert, one year after a passage project was completed?). Interview responses did not show 

whether PIP groups or PIP staff monitored or experimented with program activities to affect 

outcomes for salmon or their habitat. The lack of program experimentation or monitoring may 

pose challenges when considering whether the PIP can be reframed given the conditions for 

learning and knowledge production (feedback processes) have not been well established in the 

system.  

Further, the lack of experimentation and monitoring associated with the PIP may suggest 

that the novel qualities and self-organizing capacities expressed by the PIP have not been 

considered through the lens of possible management/governance options. My results (Table 1) 

indicated that PIP group outcomes contribute to local biodiversity and conservation efforts, build 

rapport with nature and encourage cross scale interactions at a landscape level and to a lesser 

extent contribute to Indigenous reconciliation efforts. Additionally, my results (Table 1) showed 

there is a willingness of PIP groups to pay the transaction costs associated with development 

tradeoffs (e.g. three out of five PIP groups shared examples of securing or providing funds to 

enable salmon enhancement and habitat restoration). Moreover, PIP actors expressed a desire for 
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cross-scale interactions at federal and provincial governance levels. Each one of the PIP novel 

qualities revealed in interview responses have the potential to contribute to social innovation 

because they offer new ways of thinking, processes for action and decision making (Westley et 

al., 2011). Chaffin et al.(2014) suggested there is a need to advance environmental governance 

approaches that address landscape-scale problems that are flexible, dynamic and responsive 

enough to adjust to the challenges presented by the Anthropocene. My sense is previous program 

evaluations did not explore the contributions of the novel qualities of the PIP. I suggest that these 

novel qualities provide an opportunity to experiment with environmental governance approaches 

associated with local and regional watersheds; thereby, enabling approaches that address 

landscape scale problems.  

Interestingly, novel qualities in complex adaptive systems stem from the same starting 

conditions (e.g. PIP resources and staff time), but produce different outcomes and emergent 

properties at various and different levels within a system (Preiser et al,. 2018). My results 

showed that some PIP group outcomes occur at a site specific scale (e.g. local invasive species 

removal) while others occur at landscape-scale (e.g. wildfire recovery). Causality cannot be 

attributed to an individual element, rather it is the interactions between the elements to which 

causality is attributed (ibid). This means that the novel qualities expressed by the PIP are a result 

of the combination of interactions between actors (e.g. PIP groups, community advisors, DFO 

staff and external actors) and elements (i.e. institutions and ecosystems). While my results 

attributed the novel qualities of the PIP to PIP groups, I was only able to link four of ten novel 

qualities to community advisors. I cannot say whether community advisors (or other actors) did 

or did not contribute to the emergence of PIP novel qualities. I offer the observation that it 

appears there is room within the PIP to manage for the continued emergence of novel qualities.  
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Just as in the broader SES or biosphere, human agents shape the emergent structures and 

processes within a subsystem based on their cultural systems (Cinner & Barnes, 2019, Dale, 

2001, Levin et al., 2013). Sustainability scholars recognize that cultural systems consist of 

concepts linked in complicated ways that can form worldviews, contain inconsistencies, and may 

or may not accurately model the properties of a system (Dale, 2001; Folke, 2016). Cultural 

identities are system properties that create feedbacks that may both constrain and be essential 

(Folke, 2016) for reframing the PIP. My analysis of social-cognitive constructs of the actors 

within the PIP revealed just such a feedback. The PIP groups provided a multitude of examples 

where they exercised leadership (agency) and coordinated the social capital within their 

networks. The PIP groups, while very appreciative of the contributions community advisors 

make, described reaching out to other actors (especially, DFO resource restoration and habitat 

staff, section heads and the PIP manager) when they had bigger picture issues to solve and 

issues/decisions to influence. The PIP groups also expressed a desire that their contributions and 

the possibility of their contributions be recognized by senior managers (Directors and the 

Minister). One asked for more technical (biological/assessment) support to undertake “truly 

helpful activities”. One observed “… the system is set up for resource users, not resource fixers”. 

Another interviewee said, “…I know you want to talk about the importance of DFO but the 

municipal level can pave the way…we …meet monthly with 4 departments (Parks, Environment, 

Planning and Engineering) -it’s a middle management meeting where we share information at a 

collaborative meeting, we take notes, but not minutes, it’s an approach based on acceptance and 

trust.” I interpreted these responses as expressing leadership (and a need for improved 

connectivity). Conversely, the community advisors described their roles as being facilitators, 

match makers, guidance counselors, coordinators and connectors. I did not interpret the 
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examples they shared as leadership. This could be expected because a key norm of the program, 

often repeated by community advisors, is that they listen to what community “wants” and make 

it happen (Harvey and Greer, 2004, p. 21). Perhaps, the culturally prescribed roles of volunteers 

as leaders and community advisors as supporters has created a reinforcing feedback loop that 

keeps the PIP outcomes locked-in. The lock-in may occur because the PIP groups have a vision 

of something and that something (e.g. habitat protection/restoration) is enabled, or not, by 

whatever support that can be garnered by the PIP group or the community advisor. Moreover, the 

community advisors may not be aware of the leadership/agency that is required to enable the PIP 

group’s contribution. This may be further compromised because the community advisors have 

few formal channels (i.e. regulatory or legislative) through which to support the community 

groups and their interests. If the PIP is to be reframed, the longstanding relationships of trust, 

reciprocity and support between the PIP groups and community advisors and the leadership/ 

agency of the PIP groups must be maintained. However, the role of community advisors could be 

reframed from connector and facilitator to reflect a form of servant leadership and/or increased 

agency. 

Increasing agency within the PIP staff may pose challenges for reframing the PIP. I 

interpreted the interview responses of community advisors as expressions of a lack of agency. 

Ling and Dale (2013) suggested that even when capacity and social capital exist, agency is a 

latent characteristic unless there is a reason (motivation) to act. They also offered that inaction 

(lack of agency) at a community scale may result from a low supply of social capital, a lack of 

capacity or skill, a lack of requisite leadership, a lack of pressing concern or an institutional 

barrier (ibid). I observed the PIP staff to be most hampered by a lack of leadership, pressing 

concerns and institutional barriers. When asked how their work was decided each community 
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advisor indicated they set their own priorities based on alignment with the SEP Logic Model, the 

salmon cycles, and regulatory and administrative requirements. When asked to explain their 

understanding of DFO objectives, what their motivations were in supporting partners, and how 

they defined success, community advisors referenced the SEP logic model, its outcomes and 

activities; there was no mention of PIP activities contributing to DFO priorities nor were there 

linkages made to broader climate change and sustainability issues. I interpreted this lack of 

reference to DFO priorities as a lack of pressing concern. My observed lack of pressing concern 

was consistent with a report prepared by the World Fisheries Trust (Harvey & Greer, 2004) 

where the authors offered “…The consensus seems to be that any project, even one that has no 

demonstrable effects on salmon numbers, is still valuable for confirming to the community that 

there is something to care about”. In other words, if PIP groups are undertaking activities that fall 

within a box on the SEP Logic Model then the program is behaving as it should. Curtin (2014), 

however, suggested this type of assessment represents “institutionalized single-loop learning” 

where people document what they expect to see as it provides the illusion of action without 

challenging existing goals or paradigms. I suggest that this lack of pressing concern precipitates 

an institutional barrier that could be mitigated by leadership at higher levels in the organization. 

Additionally, as the community advisors do not have regulatory authority associated with fish 

habitat, their agency may be limited by institutional fit. Observers within the PIP system may not 

share my perspective of a lack of agency or leadership; but, I feel it important to share as the lack 

of agency may feed back into the structure and processes of the PIP, and create/maintain the 

system lock-in I described above.  

Unfortunately, as noted in the Methods section, I was unable to secure interviews with 

members of the PIP management team or DFO’s salmon fisheries management team. In terms of 
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interviewing the PIP managers, it was difficult to accommodate interviews within the multiple 

work schedules and time frame I had for this research. I did undertake one interview with a 

manager, but found I could not protect the manager’s anonymity nor could I make comparisons 

to data from other members of the management actor group. As such, with the exception of the 

two questions that were common to all interviewees, I did not use the data collected through the 

single manager’s interview. The lack of information from the PIP and Salmon managers 

narrowed the system boundaries and limited my ability to include the DFO’s (Institution’s) 

perspective in making recommendations for reframing the PIP.  

Biosphere stewardship (and I argue environmental governance), requires the collaboration 

of people and institutions across levels and scales with shared visions to learn, gain experience 

and build capacity to live with change, and to adapt and transform into new development 

pathways (Folke et al., 2016). I believe that the alignment of PIP groups with DFO’s WSP 

definitions of Conservation and Sustainable Use coupled with the unanimous perspective that 

communities and partnership are critical for the governance of salmon represent the threads of a 

shared vision between PIP actors and the DFO. These threads could be woven through the social 

ecological system to enable the evolution of a shared vision for a journey toward more 

sustainable governance of fish habitats. However, since I do not have the perspectives of the 

institution (DFO managers), I cannot offer recommendations for reframing the PIP to contribute 

to sustainable salmon fisheries governance. I can, however, offer observations regarding the 

setting of conditions for movement towards more sustainable trajectories for salmon fisheries 

governance. 
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Setting the Conditions for Governance 

Governance creates the conditions for order, collective action and institutions of social 

coordination (Bennett & Satterfield, 2018). It is the structures and processes through which 

societies make decisions and share power (Bennett & Satterfield, 2018; Biggs et al, 2012). An 

ecosystem management approach to governance includes processes for resolving trade-offs, and 

provides for setting of a vision and direction for sustainability (Folke, Hahn, Olsson & Norberg, 

2005). Resource managers operationalize the vision and, with actors, monitor feedbacks and 

share observations as to how ecosystem conditions have emerged and could unfold in the future 

(ibid). The challenge with the PIP is that the program is not a resource management program nor 

is it framed around an enabling piece of legislation (order). As a result, there are no apparent 

economic or societal trade-offs to consider and program staff do not have regulatory powers or 

responsibilities3. Additionally, there are no federal or provincial institutional processes or forums 

(i.e. collective action and social coordination) associated with protection and restoration of fish 

habitat. This means that within the framing of the PIP there are no socio-economic trade-offs to 

discuss; at best, trade-offs are responded to, and there is no formal requirement or process for 

collective action. What collective action there is can be attributed to voluntary and informal 

processes that emerge as funding opportunities and social capital and agency dictate (i.e. 

provides the seeds for polycentric governance). At least, this is the case, if a policy analyst 

considers framing the PIP in a business as usual model. If an analyst considers the needs of the 

 

3  One could argue the Pacific Aquaculture Regulations introduced regulatory 

responsibilities, but authority to enforce lies with fisheries officers. 
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Anthropocene, and that human beings are interconnected and dependent on the biosphere, there 

are socio-economic trade-offs to be discussed and there should be a formal requirement for 

process and collective action. In establishing the PIP, I would argue, DFO (and BC) set a vision 

and a network for monitoring feedbacks and collaboration by encouraging the public to be aware 

of and accept responsibility for protection and restoration of fish habitat. British Columbians 

have spent forty years practicing awareness and accepting responsibility for fish and fish habitat 

and their efforts have contributed to informal governance processes at local to regional levels.  

The conditions of the Anthropocene require that national institutions change from 

arrangements that support environmental degradation to arrangements that enable long-term 

resilience and sustainability (Westley et al., 2011). This requires setting the conditions for 

ecosystem based management rather than setting rules for resource use (Chapin et al., 2009; 

Folke et al., 2016). At the provincial level there is a need to facilitate opportunities to incorporate 

novelty and innovation within specific SES and at the local level there is a need to encourage 

mechanisms and agency that can connect sources of invention with institutions (Westley et al., 

2011). A key role for the DFO, in context of the BC salmon fisheries SES, is to set the conditions 

for ecosystem based management in local communities, regional landscapes and seascapes. 

Setting the conditions for ecosystem based management requires the co-production of 

knowledge, collaborative forums and processes for decision-making and experimentation and 

exploration to encourage resilience. This means connectivity across levels is critical. The PIP 

offers DFO windows of opportunity to foster these conditions. My analysis of the PIP identified 

possibility and potentiality within its existing structure and process. There is opportunity for 

DFO to use this possibility and potentiality to create capacity within local communities and 

regional networks to respond to and shape change within the BC salmon SES.  
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In the policy summary of the Global Assessment Report on Biodiversity and Ecosystem 

Services (Dìaz et al., 2019) the panel offered that societal goals of human wellbeing, mitigating 

and adapting to climate change and conserving and sustainably using nature can be achieved 

through rapid and improved deployment of existing policy instruments and new initiatives that 

more effectively stimulate individual and collective action for change. Additionally, Folke et al., 

2016 suggested that stewardship of landscapes and seascapes is a “process engaging people to 

collaborate across levels and scales and with shared visions and creativity framed by proper 

institutions, continuously learning and gaining experience and building capacity to live with 

change, adapt and transform. It is about managing and governing for emergence” (p. 9). The 

authors also suggested that policies and incentives that create identities for people as skillful 

stewards of the land and sea are urgently needed (ibid). The PIP is an established, existing policy 

instrument that has set about a process of engaging people whereby there are whispers of 

collaboration across scales and levels, existing shared visions and creativity; and, to PIP actors, 

stewardship is part of their identity. The question is, can we improve the deployment of the PIP 

and facilitate new interactions that effectively stimulate individual and collective action for 

change? 

Promisingly, the historic and evolutionary context of the PIP, as exhibited by the formal 

goals of the program and the novel qualities, may situate the PIP well for improved deployment 

in the Anthropocene. The existing goals of the PIP each contribute to leverage points (e.g. 

embrace diverse visions of a good life, unleash values and action, and promote education and 

knowledge generation and sharing) that the Intergovernmental Panel on Biodiversity and 

Ecosystem Services (IPBES) identified as having influence on the indirect and direct drivers 

contributing to biodiversity and ecosystem service loss (Dìatz et al., 2019). These leverage points 
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suggest there is an opportunity for community advisors and PIP managers to deploy context and 

intention so that the PIP goals are linked to the needs of the Anthropocene. There are, however, a 

couple of risks associated with holding the system in place with existing goals.  

A key risk is path dependence. In an established system the history of the system limits the 

number of possible next steps available (Arthur, 2009 as cited in Olsson et al., 2017). Path 

dependence is important to consider because interventions can end up reinforcing the path the 

system is currently on rather than bringing about the desired shift to a new path. For example, the 

PIP, was designed to garner support for a technological innovation to prop up an unsustainable 

trajectory (i.e. diminishing salmon stocks and a social desire to build a lucrative industry). 

Continuing to use the existing goals of the PIP may not shift the trajectory and could lead to 

reinforcing the unsustainable trajectory the system is currently on (Folke et al., 2016; Olsson et 

al., 2017). Additionally, the circumstances of the Anthropocene are such that our old ways of 

thinking and doing are insufficient for adapting and transforming with regime shifts within our 

ecological systems (Chapin et al., 2009; Folke, 2016; Holling 2001; Westley et al., 2013). 

Research has shown that environmental managers and NGO’s have real difficulty shifting (i.e. 

mental traps) from using historic reference points and stabilizing ecological states to 

experimental approaches to encourage innovation and adaptation to novel ecosystems (Kareiva 

and Fuller, 2016). Poiani et al. (2011) worked with 20 managers at The Nature Conservancy to 

incorporate climate considerations into biodiversity conservation plans and found a lack of 

willingness to consider altering conservation objectives in light of the pressure of climate change 

(only 2 of the 20 managers pursued a transformative direction). Instead, the NGO managers 

preferred to stick with making investments in management actions that could maintain historical 

species composition like restoring habitat, removing invasive species and flow control (Poiani et 
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al., 2011). This example is particularly relevant as these activities are consistent with the 

activities described by PIP groups in my research. There is a risk that PIP groups and PIP staff 

will want to stick with what they know. Kareiva and Fuller (2016) suggested that while there 

may be widespread awareness of the magnitude of disruptions of environmental change, the 

awareness is not matched by a widespread willingness to rethink management objectives. I argue 

this is the case within the PIP and likely within the broader context of SEP and DFO. 

Consideration of the risk associated with path dependence and mental traps is critical to 

considering how to reframe the PIP, as managing to avoid these traps will take concerted effort 

and communication. 

My analysis revealed the PIP has self-organizing properties that led to the emergence of 

the adaptive capacities of diversity and redundancy, connectivity, learning and participation and 

to novel qualities of informal municipal level governance, cross-scale interactions at a landscape 

level and a desire for polycentric governance processes. The PIP actors formed various social 

networks – external networks with high levels of social capital and agency connected via 

community advisors to internal networks with concentrated bonding capital and limited agency.  

My analysis also showed the current state of adaptive capacities within the PIP to be 

limited. Diversity and redundancy exist; however, the system behavior suggests the positive 

aspects of these characteristics (variety of response and functional redundancy) are weak signals 

at best. Connectivity exists between PIP actors and individual institutional actors across 

landscapes and all governance levels within the SES. However, connectivity is lacking between 

the key institutional levels of the provincial and federal governments where collective choice 

processes that impact the SES and are meaningful to PIP groups do not appear to exist. The 

social capital within the PIP group networks also appears to be limited by the institutional capital 
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(or lack thereof) within the community advisor network and the suppressed agency of the 

community advisors. Perhaps most importantly for the challenges of the Anthropocene, the PIP 

appears to lack learning and experimentation. Most, if not all, of the learning and 

experimentation within the PIP appeared to be single loop learning stemming from emergent 

processes (i.e. behavior generated by PIP groups and sometimes facilitated or supported by 

community advisors) rather than by targeted or intentional actions to facilitate action toward 

design of the future state of the SES.  

I attribute the limited adaptive capacities of the PIP to a lack of knowledge generation and 

learning. There is a continuous need for knowledge given our knowledge of evolving systems is 

incomplete and the inevitability of uncertainty, change and surprise associated with SES (Biggs 

et al. 2012). Knowledge generation and learning encourage so many of the processes, 

interactions and social capital in a system. Knowledge generation requires collaborative 

processes among a variety of actors, including grass roots groups, resource users and institutions 

with influence across multi-levels and scales, creating opportunities for formal and informal 

influence and governance (Berkes, 2017; Bodin, 2017; Chaffin et al., 2016; Chapin et al., 2009). 

Collaborative processes lead to different ties which can reconfigure social networks and increase 

social capital and add diversity and redundancy to systems. Reconfigured social networks lead to 

windows of opportunity at various scales and levels and introduces new knowledge and 

opportunities for the emergence of other adaptive capacities. The co-production of knowledge 

builds social capital within networks and systems; thereby providing the opportunity for 

networks and systems to co-evolve as actors and institutions connect to problem solve, find 

resources and build a collective understanding of the state of ecosystems and the potential to 

contribute to future states of ecosystems.  
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Part of the role of environmental managers in the Anthropocene is to shape pathways of 

social-ecological change through ecosystem stewardship (Folke et al., 2016). A key first step for 

improving the adaptive capacities of the PIP would be to introduce knowledge generation and 

learning as program goals. Attention to knowledge generation and learning enables the federal 

government to set the conditions for ecosystem management. Great opportunity exists to 

encourage the adaptive capacities of the PIP, if DFO, as the responsible institution for SEP, were 

to actively manage/design collaborative processes that promoted and endorsed experimentation, 

flexibility, creative problem solving, social learning, participatory democracy and diversity 

(Curtin, 2014; DeCaro et al.; 2017). 

Meadows (2008) encouraged system analysts to locate the responsibility in the system, 

both when analyzing and designing systems. She suggested there is a need to look for the 

responsibility within the system that generates actions and to design systems to experience the 

consequences of their actions (Meadows, 2008). The PIP was designed to have the public accept 

responsibility for the protection and restoration of fish and fish habitat. My analysis showed that 

PIP groups have done this to the best of their ability and that they are willing to do more. 

Additionally, PIP groups call for DFO management to acknowledge and understand the potential 

associated with their efforts. Community advisor interview responses suggested, to me, that they 

do not see themselves as having responsibility to achieve results through action on behalf of the 

PIP; nor is there an expectation for the PIP to feedback into the protection and restoration of fish 

and fish habitat. Additionally, I saw no evidence of DFO incorporating the consequences (e.g. 

novel qualities) of the PIP back into the program. All told, it seems DFO has not assumed 

responsibility for generating actions within the PIP. Nor, has DFO designed the PIP to 

experience the consequences of PIP actions. Lackey (2017) captured the essence of this 
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observation “… political actions to domesticate salmon recovery are easier than political actions 

that will reverse wild salmon decline” (p.85). It may be that the enabling conditions of the PIP, 

were about internalizing an environmental externality (loss of fish and fish habitat due to land 

and sea development) rather than institutionalizing the protection and conservation of fish and 

fish habitat. This observation is less about directing blame, and more about highlighting the need 

for DFO to re-examine both the intention of the PIP and the responsibility the institution is 

willing to accept through the continuation or modification of the program.  

Meadows (2008) identified twelve leverage points as places to intervene in a system. The 

top three include transcending system paradigms, system paradigms and system goals. I’ve 

already mentioned system goals. I’d be remiss if I didn’t raise the remaining two, especially, 

system paradigms (i.e. the mindset out of which the system arises). The originating paradigm 

from which the PIP emerged was that humans and their activities were separate from nature and 

technology could be used to offset the impacts of human activity on the supply of natural 

resources. The Anthropocene demands a different paradigm. Humanity no longer impacts the 

environment, rather we are now shaping and transforming ecological systems from the local to 

the planetary scale. Bierman (2016) suggested the notions of “environment” and “nature 

conservation” have lost their significance and need to be replaced with a holistic understanding 

of the multiple scales within a SES – from local, place-based systems to intertwined planetary 

systems that encompass human and non-human elements. This is significant as we can no longer 

ask how can we have salmon in all of our rivers, and at what cost. Instead we must ask can we 

create or maintain conditions such that we can have salmon in some of our rivers? Lackey (2017) 

suggested that thinking that wild salmon abundance could be greatly increased at the same time 

as an upward trajectory in population in Pacific Northwest communities is occurring is 
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delusional. He also observed that the future of salmon will likely be determined by factors almost 

entirely outside of the scope of science; successful recovery (and maintenance) rests in the realm 

of political process (Lackey, 2017). In BC, we will need to design the conditions for keeping 

salmon in our rivers. The PIP network, over the last forty years, did a great job of creating 

awareness of salmon and their habitat. So much so that salmon seem to be entrenched as part of 

the BC identity. That said, as our urban populations grow and the conditions in our aquatic 

ecosystems change and our proximity to natural systems diminishes so do our experiences and 

our opportunity to build rapport with nature. The PIP activities, from providing education and 

creating awareness, to operating small community hatcheries, undertaking local restoration and 

conservation projects, and influencing local land use and development processes through 

informal arrangements with local and regional governments provide communities with nature 

experiences and build rapport. These same PIP activities offer DFO a bottom up process for 

invention and innovation that can be encouraged across scales and levels. The missing pieces: 

current information, opportunities for consultation and collaboration for learning and scenario 

planning to create shared meaning and vision could be facilitated within existing PIP processes if 

DFO managed the PIP with the intention to build resilience and shape change. Doing so would 

require that DFO invest in leadership and explore creating agency within the PIP staff. 

Perhaps investing in leadership and creating agency are what was meant when previous 

evaluators recommended that DFO identify core and non-core activities and prioritize the non-

core activities (DFO, 2015). Which PIP actions is DFO prepared to take responsibility for? What 

consequences does DFO want to see fed back into the PIP? What consequences (novel qualities) 

could be fed into the federal realm of fish and fish habitat protection? Is DFO ready to shift the 

PIP from a resource management paradigm to an ecosystem or conservation based paradigm? If 
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so, there may be an opportunity through the Fisheries Act Renewal habitat program adjustments. 

DFO could consider whether there is a contribution to be made through the Integrated 

Partnership and Planning unit where standards and guidelines are produced and partnerships are 

formed to encourage fish and fish habitat protection and restoration. Also there may be an 

opportunity for contributions to be made under the Aquatic Invasive Species unit, where 

communities are encouraged to participate in early detection, monitoring and eradication 

activities. The novel qualities (relational values, biodiversity/conservation efforts, landscape 

scale activities and local to regional governance processes) identified in my analysis present 

possibilities. 

Before considering whether to reframe the PIP there are some axioms to consider. First 

determining when the resilience in a system is on the right path for sustainability and for whom 

is a value laden, subjective and political question (Folke, 2016). Especially because actions could 

reinforce unsustainable pathways, undermine biosphere resilience and challenge sustainability 

(Folke, 2016). Meadows (2008) noted that systems are manifestations of cultural thinking 

patterns and of profound humanity; and that changing systems is not as simple as saying “now all 

change” ( p.167). Systems are unpredictable, uncontrollable and only understandable in the most 

general way (ibid). To that end, change, like sustainability and resilience, should be considered 

through the lens of change for what and for who (Biggs et al., 2012; Folke, 2016).  

Meadows (2008) acknowledged that if the goal of change in a system is exact change and 

perfection, then the goal is unrealizable. In spite of systems being unpredictable and 

uncontrollable she said there is much that can be done in designing and redesigning a system. 

This is the path I see for the PIP.  
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Conclusions 

The conditions of the Anthropocene call for transformations of institutions, shifts in 

governance processes and enabling conditions that encourage social and technical innovation 

(Westley et al., 2011). The Anthropocene requires rapid and improved implementation of 

existing policy instruments and new initiatives that more effectively stimulate individual and 

collective action for change (Dìaz et al., 2019). The Public Involvement Program (PIP) was 

introduced in 1978 as part of a policy intervention to stabilize the West Coast salmon fishery. Its 

purpose was to create public acceptance of salmon hatcheries by creating public awareness and 

concern for fish and fish habitat. Since the PIP inception, the social and environmental context 

associated with salmon has evolved and, as such, the goals of the PIP have shifted and adapted. 

The PIP groups have mobilized their awareness and concern for fish and fish habitat to develop 

projects and processes that enable them to undertake action towards the protection and 

restoration of fish and fish habitat. The purpose of this study was to explore whether the PIP 

could be reframed to contribute to sustainable salmon fisheries governance. The study revealed: 

• The PIP was not designed to contribute to salmon fisheries management; 

• The PIP activities and outcomes support/enable social innovations and process for 

local environmental governance; 

• The PIP has latent resilience characteristics and adaptive capacities that could be 

fostered to build resilience, and promote adaptation/transformation toward 

sustainable development trajectories; 

• The presence of barriers and system traps (path dependence and mental traps) that 

may limit reframing the PIP; 
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• Fisheries and Oceans could take responsibility for the actions generated by the PIP 

so that the consequences of these actions feed back into the protection and 

restoration of salmon and their habitat.  

Considering whether to reframe the PIP is a value laden, subjective and political question; 

especially, because actions could reinforce unsustainable pathways, undermine biosphere 

resilience and challenge sustainability (Folke, 2016). Social-ecological systems are 

manifestations of cultural thinking patterns and of profound humanity; and changing a system is 

not as simple as saying “now all change” (Meadows 2008, p.167). Systems are unpredictable, 

uncontrollable and only understandable in the most general way (ibid). To that end, change, like 

sustainability and resilience, should be considered through the lens of change for what and for 

whom (Biggs et al., 2012; Folke, 2016).  

This study revealed the immediate actors within the PIP may be ready for change. The 

study did not determine if DFO was ready for change. Given the mature state of the PIP and the 

likelihood of path dependence I am reluctant to conclude that the PIP can be reframed to 

contribute to sustainable salmon fisheries governance. Sustainability scholars (DeCaro et al., 

2017a; Folke et al., 2016; Olsson et al., 2017; and Westley et al., 2013) suggested that the 

Anthropocene requires managing and governing for emergence, and call for governments to set 

conditions for experimentation, innovation and governance. This is the path I see for the PIP.  

The DFO should consider if the PIP, in its current form, is a policy intervention that is 

relevant to the future needs of society. This study revealed the PIP has most, if not all, of the 

capacities necessary to work with and shape change, the capacities just need to be fostered and 

enabled into being. The study also revealed that PIP groups have a strong interest, networks and 

skills to enable process for the protection and restoration of salmon habitat. It may be that rather 
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than reframing the program, DFO should consider the institutional fit of the PIP and realignment 

of the program under its Integrated Partnership and Planning Unit. 

Resource management and governance, like resilience thinking, has become “… about how 

periods of gradual change interact with abrupt change and the capacities of people, communities, 

societies and cultures to adapt or even transform into new development pathways in the face of 

dynamic change. It’s about how to navigate the journey in relation to diverse pathways and 

thresholds and the tipping points between them” (Folke, 2016, p. 2). As we try to navigate the 

Anthropocene and find new pathways toward more sustainable trajectories of development the 

approaches we apply feedback into the next iteration of a “new approach”. Sustainability 

scholars (Meadows, 2008; Ostrom, 2009) stress there are no panaceas and the best lever for 

change in a system is to transcend paradigms (Meadows, 2008). Perhaps, the most efficient way 

for reframing the PIP toward sustainable salmon fisheries governance is to “… listen to what the 

system tells us, and discover how its properties and our values can work together to bring forth 

something much better than could ever be produced by our will alone” (Meadows, 2008, p. 170).  
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Appendix A 

Table A1. Interview Questions for Public Involvement Program Groups 

Question System Characteristic Assessed 

 

1. Tell me about the make-up of your organization. Diversity and redundancy 

Social networks and connectivity 

Social cognitive constructs 

 

2. Please describe the projects/initiatives your 

organization undertakes. 

Diversity and redundancy 

Learning, experimentation and participation 

Novel Qualities 

 

3. What are the reasons behind your organization 

participating in these projects? 

Social cognitive constructs 

 

 

4. Who are your main contacts in DFO and how and how 

often do you interact? 

Diversity and redundancy 

Social networks and connectivity 

Social cognitive constructs 

 

5. What types of information do your DFO contacts share 

and how does the information influence your 

activities? 

Social networks and connectivity 

Learning, experimentation and participation 

 

6. What partnerships have you built to support your 

projects? 

Diversity and redundancy 

Social networks and connectivity 

 

7. Tell me about any processes you’re involved in where 

you feel your organization has influence on decisions 

made by DFO or any other levels of government. 

Novel Qualities 

Social cognitive constructs 

 

 

 

8. Tell me about your organization’s interactions with 

other community groups? 

Diversity and redundancy 

Social networks and connectivity 

Learning, experimentation and participation 

 

9. Tell me about the successes and challenges you 

experience trying to carry out your projects 

Novel Qualities 

Social cognitive constructs 

 

10. How would you define a sustainable salmon fishery? Social cognitive constructs 

 

11. If you could ask for anything from Fisheries and 

Oceans to support your organization’s goals what 

would they be? 

Social cognitive constructs 

 

 

12. How important are communities and partnership in the 

governance of salmon? 

Social cognitive constructs – shared vision 

 

 

13. Is there anything else you’d like to share? Or was there 

something you thought I would ask and I didn’t? 

Social cognitive constructs – shared vision 
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Table A2. Interview Questions for Community Advisors (Program Staff) 

Questions System Characteristic Assessed 

1. Tell me about your position in DFO.  Diversity and redundancy 

Social networks and connectivity 

Social cognitive constructs 

 

2. Tell me about the nature of your interactions with other 

staff and sectors in the department. 

Diversity and redundancy 

Social networks and connectivity 

Social cognitive constructs 

 

3. Describe who you work with in the community and how 

would you describe your relationships.  

Diversity and redundancy 

Social networks and connectivity 

 

4. Tell me about the projects/initiatives you undertake within 

your workload.  

Diversity and redundancy 

Social networks and connectivity 

Learning, experimentation and 

participation 

Social cognitive constructs 

 

5. What types of information do you share and how does the 

information influence partner activities and relationships?  

Diversity and redundancy 

Social networks and connectivity 

Learning, experimentation and 

participation 

 

6. Could you please explain your understanding of DFO 

objectives for undertaking these projects?  

Social networks and connectivity 

Social cognitive constructs 

 

7. What are your motivations in supporting the partners that 

work on advancing your projects?  

Social cognitive constructs 

 

 

8. How do you define success associated with your 

projects/interactions?  

Novel qualities 

Social cognitive constructs 

 

9. In what ways do you feel your projects/initiatives 

support/enhance sustainable fisheries management?  

Novel qualities 

Social cognitive constructs 

 

10. What do you consider to be opportunities for introducing 

flexibility and greater innovation in your program and 

workload?  

Social cognitive constructs 

 

 

 

11. In what ways do you encourage / facilitate interactions 

between community groups, other levels of government 

and community?  

Social networks and connectivity 

Learning, experimentation and 

participation 

Novel qualities 

 

12. How is your work decided?   Social networks and connectivity 

Social cognitive constructs 

 

13. How would you define a sustainable salmon fishery?  Social cognitive constructs – shared vision 

 

14. How important are communities and partnership in the 

governance of salmon?  

Social cognitive constructs – shared vision 
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Table A3. Interview Questions for Fisheries Managers  

Questions 

 

System Characteristics Assessed 

1. Please tell me about your roles and responsibilities as 

they relate to the SEP? 

Not utilized* 

 

 

2. Describe who you work with in the community and 

how would you describe your relationships? 

Not utilized 

 

 

3. What are your motivations in supporting partners that 

work on advancing your programs? 

Not utilized 

 

 

4. How do you define success associated with your 

programs and partner interactions? 

Not utilized 

 

 

5. In what ways do you feel SEP Projects/initiatives 

support/enhance sustainable fisheries management? 

Not utilized 

 

 

6. What do you consider to be opportunities for 

introducing flexibility and greater innovation to SEP? 

Not utilized 

 

 

7. In what ways do you encourage/facilitate interactions 

between community groups, other levels of 

government and community? 

Not utilized 

 

 

 

8. How is SEP work decided?  Not utilized 

 

9. How would you define a sustainable salmon fishery? Social cognitive constructs – shared vision 

 

10. How important are communities and partnership in 

the governance of salmon? 

Social cognitive constructs – shared vision 

 

*Note: given the lack of response/availability by salmon fisheries managers and PIP 

managers to interview requests, I could not use the one interview I conducted without 

compromising the anonymity of the research participant. 
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Appendix B 

 

 
Figure B1. BC salmon fisheries represented as a social ecological system using the Social 

Ecological System Framework . Adapted from “Social-ecological system framework: initial 

changes and continuing challenges” by Michael D. McGinnis and Elinor Ostrom, 2014, Ecology 

and Society 19(2): 30. Copyright 2014 by M.D. McGinnis. Adapted with permission. 

In Figure B1, the elements of each subsystem within the SES are represented as 

overlapping colour-coded ovals to reflect the interconnections and spatial scales and/or 

governance level at which the element occurs. For example, the Resource Units (A) show that 

salmon species occur at a local level (but are managed at the federal level); they are part of 

Resource System (B) (freshwater and marine ecosystems that can be further broken down to 

watersheds and stream reaches) that occur across local, regional, provincial and national 

boundaries. The blue dots on the salmon species ovals (A) and green dots on the trout species 

ovals represent the Governance System (C) responsible for fisheries management. Similarly, the 
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green and orange dots on the Resource System (B) represent the Governance System (C) 

responsible for ecosystem management. The coloured dots in the ovals in the Actors group (D) 

represent the spatial scale within which Actor outcomes influence system interactions. For 

example, commercial, recreational and food, social, ceremonial salmon fisheries are managed 

federally; however, local fishery organizations and Indigenous groups have influence on fishery 

management decisions (IFMP, 2018); these interactions are represented as blue ovals with 

yellow dots (D). Further, the Province is responsible for water and land development while some 

of the management responsibilities are further devolved to regional districts and municipalities; 

these interactions are represented by green ovals with yellow dots (D). The PIP group 

interactions (D) are represented by the yellow oval as they exert influence at the local scale and 

on local governance. 
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Table B1. Assessment of Public Involvement Program Role in Institutional Choice Processes in BC’s Salmon Social Ecological Systems  

 Responsible 

Gov’t 

 

Institutional Choice 

Process 

System Governance Process/Interactions PIP contribution to 

Interactions/Outcomes 

 

PIP Role in Choice Process 

Constitutional Collective Operational 

(A) 

Resourc

e Units - 

salmon 

Federal Constitutional Choice  Salmon fisheries are enabled by legislation, 

regulations and policies (11 Acts, Orders and 

Regulations, the Pacific Salmon Treaty and five 

policies) (DFO, p. 20, 2018)  

n/a n/a 

 

 

 

 

 

 Collective Choice Consultation: Each year an Integrated Fisheries 

Management Plan is developed with input from 

Indigenous Nations, recreational and commercial 

fishers and conservation organizations [the 

Integrated Harvest Planning Committee, Sport 

Fishing Advisory Board, Commercial Salmon 

Advisory Board, Marine Conservation Caucus 

(MCC) (9 non-government organizations) and 

Indigenous groups (DFO, 2018)]  

One of ~82 PIP funded groups (program 

records) is a member of the MCC 

(http://www.mccpacific.org/structure/) 

n/a y n/a 

 

 Operational Choice DFO-SEP (annually) produces 283 million juvenile 

salmon which result in 4 million adult salmon 

(DFO, 2018)  

PIP groups are responsible for 4% of SEP’s 

juvenile salmon production (Evaluation 

Directorate, 2015) 

     n/a n/a     y 

(B) 

Resourc

e System 

 

Marine 

 

Federal 

 

 

 

Federal/provin

cial 

 

Collective Choice 

 

 

 

Collective Choice 

Operational Choice 

 

 

 

Fisheries Act, Oceans Act, Species at Risk Act, 

Canadian Environmental Protection Act, Canadian 

Environmental Assessment Act 

 

The 2018-19 IFMP identified Oceans and habitat 

considerations as management issues and included 

species at risk, marine protected and conservations 

areas, and biodiversity loss (all with emphasis on 

marine habitat and species)(DFO, pp. 70-97, 2018) 

 

 

 

 

PIP groups undertake shoreline restoration 

projects and clean-ups, and invasive species 

monitoring (Appendix 1-Q4; program 

records) 

n/a 

 

 

 

n/a 

 

 

 

 

n/a 

 

 

 

 

y 

(B) 

Resourc

e System 

 

Fresh-

water  

Federal/Provin

cial/Regional/

Municipal 

 

Constitutional Choice 

Collective Choice 

Operational Choice 

The DFO website represented that “while the 

administration of the fish and fish habitat 

protection provisions remains with the federal 

government… provincial and territorial authorities 

share a range of natural resource conservation 

responsibilities and initiatives under various 

provincial and territorial laws that complement 

those of the federal government. (http://www.dfo-

mpo.gc.ca/pnw-ppe/policy-politique-eng.html).   

DFO Ecosystems Management Branch 

(through SEP) supports the Salmon 

Enhancement and Habitat Advisory Board -

comprised of PIP representatives-where 

fresh water habitat issues are discussed; 

however, no other level of government is a 

formal participant in the process.  

PIP groups undertake and inform a variety 

of local to regional activities intended to 

      n/a 

 

 

 

 

n/a 

 

 

 

 

n/a* 

 

 

 

 

http://www.mccpacific.org/structure/
http://www.dfo-mpo.gc.ca/pnw-ppe/policy-politique-eng.html
http://www.dfo-mpo.gc.ca/pnw-ppe/policy-politique-eng.html
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Legislation and regulations that influence 

provincial management of salmon ecosystems 

include: Local Government Act, Water Act, Forest 

and Range Practices Acts, Environmental 

Management Act, Fish Protection Act, Riparian 

Regulation and the BC Environmental Assessment 

Act 

protect, restore and conserve habitat within 

salmon ecosystems (Appendix 1- Q4).    PIP 

groups contribute directly to urban 

development and riparian protection 

processes. 

n/a y y 

(D) 

Actors 

Federal 

Provincial 

Regional 

Municipal 

 

Collective Choice 

Operational Choice 

Federal, provincial, regional and municipal 

institutions govern and directly influence 

development in salmon ecosystems. The system of 

actors that influence the SES include actors that 

influence or rely on the ecosystem services that 

provision, regulate, support and provide cultural 

benefits associated with salmon ecosystems. 

Industry (e.g. water extraction, forestry, mining, 

agriculture, fisheries and transportation), urban 

development (e.g. storm water management, roads, 

parks, sub divisions) and individual pursuits and 

values (relational and recreational) directly impact 

salmon ecosystems.  

PIP groups have and form direct 

relationships with Industries, Municipalities 

and Regional governments; PIP groups 

inform and educate themselves and others in 

their communities; PIP groups undertake 

action to conserve, protect and restore 

salmon habitat in their communities and 

Regions. 

n/a y y 
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Table B2. Relational Ties derived from Public Involvement Program Group and Staff Interview Responses 

  PIP Groups 

 

PIP Staff 

Relational Ties External Internal External 

 

Internal 

Bonding connections that promote trust, 

reciprocity, cohesion and enable tacit 

knowledge transfer closed networks often 

lacking diversity, characterized by dense, 

multifunctional ties and strong but 

localized trustb 

Schools (5) PIP groups (5) 

Funder PSF (1) 

Streamkeepers (2) 

Community Advisors (5) 

 

PIP groups (4) 

Streamkeepers (1) 

PSF (1) 

Coast Guard (1) 

Conservation & Protection (2) 

Planning & Assessment (1) 

Real Properties (1) 

Resource Restoration (2) 

SEP hatcheries (1) 

Science (2) 

Stock Assessment (3) 

Bridging connections to people outside of one’s 

local groupc  that provide access to 

external resources of various kindsa; 

characterized by weak tiesb 

Business Assoc. (1) 

First Nations (3) 

Fishery Orgs (1) 

Funders (5) 

NGOs (4) 

Provincial Agencies (3) 

Regional District (2) 

Service Clubs (5) 

Universities (2) 

Stock Assessment (2) 

Resource Management (1) 

Resource Restoration (4) 

 

Cities (3) 

NGOs (3) 

Provincial Agencies (1) 

Schools (2) 

Universities (1) 

 

None identified 

Vertical ties lead to decision makers and authority 

figures); connections with people in 

power, whether they are in politically of 

financially influential positions 

City/Municipality (2) 

Elected Officials MPs (2) 

Elected Officials MLA (1) 

Mayors (2) 

First Nations (1) 

Industry (3) 

Regional District (2) 

 

Conservation & Protection (1) 

PIP Section Head (3) 

PIP Program Manager (2) 

None identified None identified 

Linking connecting the civic community to 

political decision-making and financial 

resources & relates to capacity to lever 

resources, ideas and information from 

formal institutions beyond the community 

City/Municipality (3) 

Regional District (1) 

Provincial Agencies (2) 

 

None identified None identified None identified 

a (Bodin & Crona, 2009); b (Woolcock as cited in Ling & Dale, 2013, p.3)c(Dale & Newman, 2010) 
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Table B3. Original Public Involvement Program (PIP) activities, emergent activities, novel examples of emergent activities and novel qualities within the PIP 

 
Original PIP Activities 

 

Emergent Activities Novel example Novel Quality 

Education – teach school 

children salmon biology, 

SEP methods and resource 

interactions with hope 

future generations would 

take greater care with 

salmon (e.g. Salmonids in 

the Classroom, Storm 

Drain Marking) 

Earth Day, Rivers Day, Oceans Day and 

community events 

 

Industry trade shows; Industry tours 

 

Salmon Spawner Survey results shared 

with city council 

 

Storm Drain Painting efforts coordinated 

with schools, PIP group and city staff 

 

Visits, meetings and provision of 

educational materials for and at Member of 

Parliament and Member of Legislative 

Assembly offices 

BC Mining Association seeks participation of PIP group in trade 

show such that ‘new’ participants in the industry can be made aware 

of environmental impacts and best practices 

 

Students, parents and city council united in efforts to monitor local 

salmon numbers and efforts to protect water quality. Students 

provided opportunity to interact with council by reporting on survey 

results. City staff enable protection of water quality by contributing 

information to enable marking of storm drains. 

 

Nuns take part in a salmon egg take; new immigrants take part in 

salmon surveys; environmental youth teams; projects on private 

property  

 

Broad Participation 

 

Contributions to biodiversity/conservation 

awareness 

 

Rapport with nature 

 

Civic awareness 

 

 

Rapport with nature 

 

 

 

Participation – hands on 

experience with SEP tasks 

(hatcheries and fish 

culture activities, stock 

assessment activities, 

stream enhancement 

(removal of log jams, 

installation of incubation 

boxes) 

Environmental Youth team participants 

empowered to protect and restore salmon 

habitat 

 

PIP groups work with indigenous 
communities to support stock assessment 

activities, prevent poaching activities; 

rebuild riparian areas impacted by wildfire 

and to assess support for restoration 

activities associated with Indigenous land 

 

Indigenous youth grows up, becomes leader in community and 

engages in protection and restoration efforts premised in capacity 

built in youth team experience and continues to work with PIP group 

 
PIP group supports indigenous driven stock assessment programs 

 

PIP groups seeks approval/support from Indigenous Nation when a 

restoration project is proposed in traditional territory 

 

 

Contributions to local Reconciliation 

 Participation in land use planning and 

stewardship activities across landscapes 

and industry (agriculture, forestry, urban 

development) 

PIP group a member of wild fire recovery planning team with 

wildfire and forest experts, provincial agencies, Mayor and First 

Nations. Led to an experimental riparian area recovery project 

 

Groups partner with province to leverage funds to restore fish 

passage at highways culverts 

 

Cross scale interactions at land-scape level 

 

 

Broad Participation 

 

 

Contributions to biodiversity / conservation 

efforts 
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Groups partner with land developers to inform urban land 

development and contribute to stream side protection, green space set 

asides 

 

PIP group partners with DFO and restores access to small streams 

flowing into marine environment to increase spawner accessibility 

from the marine environment 

 

PIP groups participate in invasive species removal projects (e.g. gold 

fish, weeds) 

 

PIP groups contracted to undertake air quality monitoring, flow and 

water quality monitoring by Regional Districts and Provincial 

agencies 

 

Group takes mortgage to secure land for future restoration purpose 

 

Group takes mortgage to secure continued operation of PIP hatchery 

 

Individual group member contributes $120,000 of personal savings to 

ensure a restoration project moves ahead 

 

Groups act as eyes and ears for development projects (riparian 

protection, water quality (pollution prevention); habitat infractions 

(eg. instream works) 

 

Group has quarterly meetings with city departments to discuss 

projects, concerns and issues 

 

Group brings student before council to report on salmon abundance 

surveys 

 

Groups meet with Members of Parliament and Legislative Assembly 

to educate and share concerns 

 

 

 

 

 

Contributions to biodiversity / conservation 

efforts 

 

 

 

 

 

 

 

Willingness to Pay 

 

 

 

 

Desire for Cross scale interactions at 

provincial – federal level 

 

 

Municipal interactions at governance level 

 

 

 

 

 

Desire for Cross scale interactions at 

provincial – federal level 

Participation – hands on 

experience with SEP tasks 

(hatcheries and fish 

culture activities, stock 

assessment activities, 

stream enhancement 

Relational Values: cultural identity (place 

is important to who we are as people); 

social cohesion (being in nature is a 

vehicle for me to connect with people); 

social responsibility (caring for ecosystems 

is critical for future generations); moral 

PIP groups want to ensure streams are “…good enough for the fish 

and their grand kids to swim in the creek” 

 

“Our members enjoy nature and the calmness of the river …want to 

do something for the salmon, river, and birds and plants and 

mink…50% are fishermen wanting to give back” 

Social Responsibility 

 

 

Stewardship, social cohesion, moral 

responsibility 
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(removal of log jams, 

installation of incubation 

boxes) 

responsibility (caring for living things is a 

moral necessity); stewardship (caring for 

streams fulfills me and helps me lead a 

good life; keeping the land healthy is the 

right thing to do)* 

 

“It’s as much a social compact as it is about enhancing fish” 

 

“They’re interested in protecting habitat, there’s always people 

watching the creek, they walk creeks to make sure no one is 

poaching; when the fish come back they keep dogs out of the 

creek…it’s an ownness.” 

 

“…if the creek didn’t have living organisms, people wouldn’t be 

interested or concerned” 

 

“I want people to feel like they’re family and they’re wanted…I’m 

proud of my volunteers” 

 

“ I see the successes around me …like the signage on the sea wall 

and I’ve brought people along with me”… I’ve helped them to find 

their way in their retirement 

 

“We’ve grown as a team” 

 

Community advisors expressed appreciation for: “being involved 

with people who really love what they’re doing, here they are 

spending their free time with us on our projects” 

 

Pride in groups and “what they were providing to community as far 

as education and connection to salmon and their life cycle and the 

creek through their stewardship centre- connecting on so many 

levels” 

 

“I think about healthy ecosystems and the value of salmon returning 

to urban streams and what it means to an urban population” 

 

“A hatchery is not just a hatchery but a spring board for other things”  

 

“I had no idea how ingrained salmon were, it’s in our DNA, our 

personalities and our lives on the West Coast and so incredibly 

emotional. I’m wowed at how guttural our response is to salmon” 

 

Social cohesion 

 

Stewardship, cultural identity, moral 

responsibility 

 

 

 

Social and moral responsibility 

 

 

Social cohesion 

 

 

Social cohesion, Stewardship, cultural 

identity 

 

 

Social cohesion 

 

Social cohesion 

 

 

 

Social cohesion, stewardship, social 

responsibility 

 

 

Stewardship, social cohesion 

Social responsibility 

 

Cultural identity, social cohesion, social 

responsibility, stewardship 

 

Cultural identity 

 

* (Chan et al., 2016) 
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Table B4a. Social Cognitive Constructs of Public Involvement Program Groups 

Tell me about the successes and challenges you experience trying to carry 

out your projects ? (Q9) 

 

Successes                                                 Challenges 

If you could ask for anything …to support 

your organization’s goals what would they 

be? (Q11) Frustrations/Gaps 

 

Observed Opportunities Observed Barriers 

Partnerships 

 

Creativity and innovation 

 

Local and regional influence on 

environmental issues and decisions 

Core funding 

 

For new people it’s no longer about 

environmental advocacy, it’s about 

running a program 

 

System is set up for resource users 

not resource fixers 

Long term core funding 

 

Enforcement  

 

Efficient and effective salmon and salmon 

habitat through education and enforcement 

Local governance process 

 

Federal government could 

consider using available PIP 

resources differently 

Existing institutions not designed for 

work PIP groups wish to undertake 

 

Existing resources are insufficient 

Education program 

 

Watershed (and issue) awareness 

within community 

 

Opportunity for legislators to see 

results of their efforts 

Working with DFO -lack of 

recognition for what we do 

Technical support  

 

Recognition that what we do is important 

Willingness to undertake 

compliance monitoring 

 

Looking to do more by 

asking for technical support 

Existing institutions not designed for 

work that is desired to be done 

 

Existing resources are insufficient 

When the fish come back and things 

look natural again 

 

Volunteers 

More money 

 

Working with people (landowners) 

DFO – communications about 

fisheries 

DFO – higher ups come and have a look at 

our stuff 

Desire to make a contribution Existing resources are insufficient – 

social norms are not 

Improved communications (amongst 

members) 

 

Instream restoration project 

 

Growth as a team 

Lack of volunteer time 

 

Administrative burden 

Money infused into to the system (project 

funding to program funding) 

 

Administrative burden 

 

Desire to make a contribution Existing resources are insufficient- 

social norms and institutions are not 

in alignment with work that is 

desired to be done  

Projects  

 

Making a difference 

Provincial Application deadlines  None identified Desire to make a contribution Existing institutional processes are in 

insufficient for the work PIP groups 

wish to undertake 

 

  



REFRAMING A FEDERAL FISHERIES PROGRAM 105 

Table B4b. Social Cognitive Constructs of Community Advisors 

DFO Objectives (Q6) 

associated with your 

projects 

Motivations in supporting 

partners (Q7) 

Support/Enhance 

Sustainable Fisheries (Q9) 

Opportunities for 

Flexibility/Innovation 

(Q10) 

How is your work 

decided? 

(Q12) 

Tracked Observations Tracked Frustrations 

SEP Logic Model- -every 

group meets high level 

objectives; projects don’t 

meet Area priorities 

 

Improving salmon and 

protecting streams 

Hatcheries are a tool;  

Habitat restoration improves 

wild production; and 

protecting natural habitat 

Hard to reduce or change 

(salmon) production 

Habitat Restoration 

Lots of flexibility in how I 

spend my time 

I set my priorities… 

dictated by regulatory 

requirements, the fish year 

and by regulatory and 

administrative deadlines. 

“… a hatchery is not just a 

hatchery, it’s a spring 

board for other things.” 

 

“…if there is a conflict 

between the group and the 

Department, priority will 

be given to the group” 

 

SEP Logic Model – 

emerging DFO priorities 

we make them fit or not 

Influence younger 

generation about living 

more positively on the 

planet 

 

Connecting with the outside 

world …showing the work 

we do and how we do 

it…people need to see it to 

understand it 

…not providing  

commercial and recreational 

fishing opportunities. 

 

…(Showing) the value of 

healthy aquatic ecosystems 

and returning salmon to 

urban streams…to remind 

us what our world was like 

before we all came here and 

set up shop 

Flexibility in how I manage 

my time 

 

Flexible enough to provide 

support to people 

 

We work as a team and 

interactions amongst people 

lead to innovation 

I decide, as long as I’m 

within my logic model and 

parameters. I provide 

support to my existing 

programs and projects, 

those with fish on site and 

in care have priority and 

then other ongoing projects. 

“…we could be called 

something else and still do 

whatever we’re doing and 

have huge ecological 

benefits” 

workload a huge issue- 

people struggle - need 

central team to take 

pressure off and reduce 

administrative burden 

Hatcheries, stewardship and 

harvest or rebuilding 

vulnerable stocks (SEP 

Logic Model)- don’t know 

if bigger objectives are 

feasible right now 

Part of my job… 

 

Looking for resounding 

impact… what is a group 

providing to the community 

in terms of connection to 

the salmon and their cycle  

and the creek 

Maybe our stock assessment 

projects... look at streams 

that Science and Resource 

Management don’t have 

resources to look at 

Innovation feels challenging 

given the demographics and 

that people are volunteers 

and looking for something 

easy thing to do or a 

prescription to follow 

Some priorities are set on 

high (hatchery reporting 

and First Nations groups) 

and the rest is just me. 

“…tried and true this is 

what we do” 

Community partners going 

to other Units (Branches) 

within the program 

(Department) 

Observed Opportunities and Barriers 

Logic Model constrains 

creativity and agency of 

Community Advisors 

Salmon focus constrains 

activities promoted by 

Community Advisors 

There is an opportunity to 

unleash creativity 

 

Single species focus rather than 

an ecosystem focus constrains 

the effectiveness of the 

program.  

There is room to expand the 

definition of sustainable 

fisheries beyond salmon 

production 

Community Advisors are 

unaware of leadership and 

their own agency. There is 

an opportunity to manage 

and create a shared vision  

There is no pressing 

concern for community 

advisors to rally around 

Quotations represent 

social norms (both barriers 

and opportunities) and a 

preference for the status 

quo 

Frustrations offer 

opportunities for improved 

leadership and direction 

and social cohesion within 

the Department 
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The Marine Stewardship Council definition of sustainable fisheries is based on three principles: 1) fish stocks are maintained at a level that ensures a fishery can continue 

indefinitely and the fish population can remain productive and healthy; 2)fisheries are managed so that other species and habitats within the ecosystem remain healthy; and 3) 

fisheries comply with relevant laws and are able to adapt to changing environmental circumstances (msc.org). The Wild Salmon Policy stresses conservation as an overarching 

management goal inclusive of sustainable fisheries and defines two related but distinct terms: 1) Conservation and 2) Sustainable Use and prioritizes conservation over use. 

“Conservation is the protection, maintenance and rehabilitation of genetic diversity, species, and ecosystems to sustain biodiversity and the continuance of evolutionary and 

natural production. Sustainable Use is the use of biological resources in a way and at a rate that does not lead to their long term decline, thereby maintaining the potential for 

future generations to meet their needs and aspirations (DFO, 2005, p. 8). 

Table B5. Comparison of Public Involvement Program Actor Definitions of Sustainable Salmon Fisheries 

Definitions/Principles PIP Program Staff Definitions PIP Group Definitions 

2 distinct terms: 1) 

Conservation- 

protection, 

maintenance, and 

rehabilitation of 

genetic diversity, 

species, and 

ecosystems to sustain 

biodiversity & the 

continuance of 

evolutionary and 

natural production 

processes; 2) 

Sustainable use- the 

use of biological 

resources in a way & 

at a rate that does 

enough fish into 

future to allow 

harvest, 
spawning & 

ecological 

functioning; 

hatcheries are a 

temporary tool 

that provide a 

tangible way for 

people to feel 

they're making a 

difference, not to 

do damage 

traditional 

definition might 

be that you can 
fish but 

population 

doesn’t 

decline…really 

relevant right 

now herring 

fishery is a gong 

show and really 

interesting and 

people are really 

concerned low 

low value fishers 

are getting for 

herring, (the 

enough fish 

remaining to 

return and spawn 
with a buffer to 

ensure enough 

fish to return and 

spawn annually 

whatever the 

carrying capacity 

might be for that 

system if there 

weren't enough 

never really cared 

about who gets 

how much of a 
pie that's big 

enough for 

everyone. I just 

want to make a 

bigger pie. Not 

true… but I don’t 

have an off the 

cuff answer. 

There are lots of 

other things that 

tie into a 

sustainable 

fishery. 

Sustainability is a 

don't like the 

word fishery 

even though I 
know that's what 

DFO is . And I 

don’t like the 

word sustainable 

but I agree with 

the intent; 

understand the 

intent is to have a 

sustainable 

salmon fishery - 

that is DFO's 

intent but within 

that as someone 

who is not a 

to me a 

sustainable 

fishery is one that 
takes into account 

the needs of the 

ecosystem; right 

now our species 

management for 

salmon fishing 

uses terms like 

ESSR - 

requirements set 

by ourselves and 

the minimum 

number of fish 

we would allow 

back in the river. 

enough fish in 

the river, good 

numbers in the 
streams - magic 

number for each 

stream, we get 

donations from 

recreational 

fisheries 

no salmon farms, 

production planning, 

hard decisions about 
fishing.  What we 

need for SFF and 

income of people, but 

I need to 

ensure…everybody 

utilitarian in 

approach…everybody 

has a right but what is 

for the greater 

good… what about 

mother nature 

side...disaster on 

slide, how much can 

we prevent, is there 

Roderick Haig 

Brown - make 

some unpleasant 
decisions, 

hatcheries are not 

the way to go, go 

back to the rivers 

and improve 

habitat and once 

you do that … he 

was probably 

right…have to 

reverse the 

decline…restoring 

habitat is really 

good news, 

especially 

https://www.msc.org/what-we-are-doing/our-approach/what-is-sustainable-fishing
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not lead to their long 

term decline, thereby 

maintaining the 

potential for future 

generations to meet 

their needs and 

aspirations 

 

3)fish stocks are 

maintained at a level 

that ensures a fishery 

can continue 

indefinitely and the 

fish population can 

remain productive 

and healthy; 

2)fisheries are 

managed so that 

other species and 

habitats within the 

ecosystem remain 

healthy; and 3) 

fisheries comply with 

relevant laws and are 

able to adapt to 

changing 

environmental 

circumstances  

value of a tonne 

of herring down) 

why are we 

allowing the 

fishery to 

happen? know 

how important 

they are in a food 

chain - chinook 

need them. DFO 

looking really bad 

... herring would 

be better left for 

other things to 

eat. Bear banger 

into herring net. 

How can we think 

we have more 

right to those 

things than sea 

lions do. Fish a 

population not 

allowing it to go 

into decline… 

much bigger 

equation than just 

fishing, so how 

do all those other 

things tie in? Is it 

even possible?   

resource user  we 

do not like the 

term. would 

prefer to have 

thriving salmon 

populations 

without relation 

to people: just 

want healthy 

thriving salmon 

populations. 

Defined as good 

numbers coming 

back to our 

streams in the 

interior maybe 

not back to what 

they used be but 

to what people 

have seen in the 

past 

It doesn't take 

into account the 

benefits of those 

fish to plants and 

animals. I 

attended a 

conference about 

marine derived 

nutrients - if I had 

my way there 

would be no 

commercial 

fishing in the 

lower 48 … Over 

spawn or surplus 

are our terms, 

they don't exist in 

nature. surplus 

eggs fundamental 

to ecosystem 

must be enough 

to come back to 

provide food  for 

ecosystem or 

food web. 

Certainly doesn't 

relate to 

predetermined 

harvest rates, first 

nations selective 

fishing - problem 

DFO is managing 

salmon fishery as 

a commodity for 

human benefit 

(consumption) 

something else, can 

we actually resolve 

other things. 

everybody has their 

rights, commercial 

fisherman we can’t 

bankrupt fisherman; 

recreational 

fisherman 

...everybody has a 

right. Need to stop 

them fishing for a 

whole year or more. 

You don’t correct a 

disaster in a matter of 

months; runs 

elsewhere: so many 

things mother nature 

is it normal that some 

of the salmon will go 

extinct? do what we 

can, when we can 

within reason - more 

research...what's 

happening with 

global warming, seals 

and water 

temperature 

daylighting 

streams 
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