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In the Lower Mainland of British Columbia, the Fraser River estuary is a critical site for international biodiversity conservation, particularly that of migratory shorebirds; it also plays a vital role in the coastal resilience of urban communities where millions of people live. Significant research is taking place on the Fraser River estuary addressing biodiversity conservation and coastal resilience planning. This research is only as effective as its ability to inform decision-making governing the estuary. As such, this study sought to answer the question: in examining planning for coastal resilience and migratory shorebird conservation, are current governance arrangements adequate to meet significant threats to the Fraser River estuary and surrounding communities? The analysis in this study of the Fraser River estuary’s management is rooted in an evaluation of its governance system informed by an evaluative framework based on the principles established by the adaptive governance theory. Qualitative data on the Fraser River estuary governance system and the application of the adaptive governance evaluative framework was gathered through a series of semi-structured interviews with experts. 
By grounding the bounded system with an evaluative framework, the case study offers a broader contribution to the body of literature in advancing the understanding of similar governance situations. Creating, testing, and assessing this framework informed by interviews, the study contributes to a better understanding of best practices in applying the adaptive governance theory to assess coastal governance case studies effectively. It also identifies opportunities and gaps in the existing Fraser River estuary governance system, particularly around social learning within institutions and between institutions. Finally, it clarifies the role of biodiversity conservation in coastal resilience planning through the focus on migratory shorebird conservation, including outlining where there is synergy between the two goals and opportunities for collaboration. 
This study presents a robust assessment of the need for an independent entity to facilitate meaningful, effective, and inclusive collaboration among the many actors involved in the governance of the Fraser River estuary. While limited coordination currently occurs on specific files, broad and meaningful collaboration across sectors is necessary to allow the governance system to prepare effectively for a changing context proactively. This study presents a robust assessment of the need for an independent entity to facilitate meaningful, effective, and inclusive collaboration among the many actors involved in the governance of the Fraser River estuary. While limited coordination currently takes place on specific files, broad and meaningful collaboration across sectors is necessary to allow the governance system to be proactive in preparing effectively for a changing context. 
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Introduction
[image: A map of the fraser river

Description automatically generated with low confidence] From sea to sky, the Lower Mainland of British Columbia is known not only for gorgeous vistas with cargo ships crossing the horizon but also as western Canada’s largest metropolitan centre. With a continued increase in population and the associated urbanization pressures guaranteed, the region (as seen in Figure 1) is grappling with solutions to local climate risks today and in the near future. Surrounding the Lower Mainland, the Fraser River Estuary is a site of international importance for many species of shorebirds, fish, and marine mammals, as recognized by its Ramsar designation as a Wetland of International Importance (Ramsar, 2012). Not only is it at the mouth of the largest salmon-bearing river in the world, but it is the most important site for migratory birds on the west coast of Canada (Ramsar, 2021, WHSRN, n.d.). With less than 30% of the habitat considered intact and 102 species at risk of local extinction, urgent action and investment are required within the governance system of the Fraser River Estuary to reverse the trend of ecological degradation in the name of development (Kehoe, 2021). Figure 1 Map of the zones of the Fraser River Estuary. Source: BC Field Naturalists.


Across the world, coastal environments are undergoing significant changes as climate change alongside development pressures results in communities turning towards coastal resilience planning to bolster their ability to weather the coming decades (Halpern et al., 2015; Hartmann et al., 2013). Many of the same shoreline features that can help mitigate climate risk also provide essential habitats for species at risk of local extinction (Kehoe et al., 2021). However, conversations on climate adaptation often focus on the impacts of the loss of coastal areas on humans, ignoring the reality that many other species are losing the habitat they depend on for their survival and missing opportunities for climate adaptation projects to deliver multiple benefits, including the conservation of critical habitat for keystone species (Torabi et al., 2018; Gauthier et al., 2021; Guerry et al., 2022). In the Lower Mainland of British Columbia, the Fraser River Estuary is a crucial site for international biodiversity conservation, particularly that of migratory shorebirds. However, it also plays a vital role in coastal flooding mitigation (Canham et al., 2021; Lokman, 2019).
Significant research is taking place on the Fraser River Estuary addressing both the conservation of biodiversity and coastal resilience planning (Canham et al., 2021; Kehoe et al., 2021; Jardine et al., 2015; Hobson et al., 2022). While the increasing availability of information on the Estuary benefits all, it is only as effective as its application in informing its governance system (Kehoe et al., 2021). Given the reality of climate change, the needs of shorebirds and continued population pressures, attention to governance is vital to understand how well prepared the existing governance landscape is to meet such demands. Accordingly, this paper will examine what adaptive coastal governance is, how it operates in the area, and how well-positioned current governance arrangements are for meeting the present and emerging challenges to coastal resilience and biodiversity conservation. More specifically, the paper asks the question, in examining planning for coastal resilience and migratory shorebird conservation, are current governance arrangements adequate to meet significant threats to the Fraser River Estuary and surrounding communities? The paper will address the question through the guidance of the following three objectives: 
Develop an evaluative framework based on adaptive governance theory to test how current governance arrangements of the Fraser River Estuary address coastal resilience of the area and of shorebird conservation.
Assess how relevant stakeholders involved in shoreline conservation ensure the beneficial use of the Fraser River Estuary by migratory shorebirds. 
Propose a scope for action to resilience-oriented outcomes in shorebirds and shoreline conservation for the Fraser River Estuary and Delta to address current and future threats to the ecological resilience of the estuary through the evaluative framework. 
1. [bookmark: _Toc133020823]Chapter 2

Literature Review
[bookmark: _Toc133020824]Shorebirds 
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Description automatically generated]An overwhelming sight upon their arrival on the Fraser River Estuary, migratory shorebirds make the most of their short time in the site, which plays a vital role in their lives. Characterized by their use of shoreline habitat for feeding, shorebirds rely on productive coastal ecosystems for survival (Canham et al., 2015). With millions of birds stopping at the site annually, the Estuary is unparalleled in what it offers to the birds between Alaska and California. Indeed, birds time their arrival with the Estuary’s intertidal biofilm production, a thin film of fatty acids that forms across the water, which they consume to fuel their migration (Canham et al., 2015; Jiménez et al., 2015). This section will explain, as evidenced in the literature, why the shorebirds need the Fraser River Estuary site and the global consequence of its degradation. Figure 2: Fraser River delta & estuary map. Modified from Balke, E., 2017, Simon Fraser University.

[bookmark: _Toc133020825]Shorebirds Habitat and Needs: Fraser River Estuary 
Alongside the importance of the Fraser River Estuary to local coastal resilience, there is ample evidence in the literature as to the importance of the site for migratory shorebirds, which in turn play an essential role in the local ecosystem. Defined by their use of wetlands and shorelines for feeding purposes, shorebirds are diverse in size and bill morphology (Kuwae et al., 2021). Their foraging techniques vary according to size, bill morphology, and food availability (Kuwae et al., 2021). Along the Pacific Flyway, migratory shorebirds travel long distances to take advantage of feeding opportunities and give birth to the next generation (Hope et al., 2018). 
A growing body of research is working on documenting the needs of shorebirds to help identify how management efforts can best focus efforts to protect and conserve their numbers (Kuwae et al., 2021; Canham et al., 2021; Jardine et al., 2019). While their consumption of macro- and meiofaunal invertebrate prey has been historically well-documented, more recently, it has been demonstrated that small-bodied shorebirds also graze on a thin-layer biofilm that forms across inter-tidal mudflats (Kuwae et al., 2012). Intertidal mudflats are “open areas of soft sediment that are regularly inundated and exposed by marine tides” (Kuwae et al., 2021). They are among the world’s most productive environments but are decreasing rapidly, with 16 percent of their global areas lost between 1984 and 2016 (Lotze et al., 2006; Kuwae et al., 2021). 
Located on the southern Pacific coast of Canada (seen in Figure 1), the Fraser River Estuary is one of only a few extensive tidal mudflats on river deltas along the continent’s entire Pacific coastline (Levings, 1998). Due to its critical ecological functions, the Fraser River Estuary is designated as an Important Bird and Biodiversity Area. It is also included on the Ramsar List of Wetlands of International Importance, underscoring its international role in biodiversity conservation (Cu, 2022). The Fraser River Estuary is particularly critical to migratory shorebirds because of the presence of biofilm, a thin mucous layer that forms across the water made of diatoms (Jardine et al., 2015; Jiménez et al., 2015). Indeed, the arrival of migratory shorebirds even coincides with the peak production of the diatoms (Jardine et al., 2015; Hope et al., 2018).  
[bookmark: _Toc133020826]State of Shorebirds: The Local is the Global 
Shorebirds are an essential part of ecosystems across the globe, with their presence at stopover sites, however brief, lending them a global role in ecosystems (Canham et al., 2021). However, while most avian species have declined in numbers in recent years, shorebirds have declined by half, reinforcing the critical need for their conservation with ample evidence in the literature (Amano, 2018; Rosenberg et al., 2019). The loss and alteration of essential stopover points have been key drivers of the decline in their numbers (Clemens et al., 2016; Amano, 2018; Rosenberg et al., 2019). Canada is no exception to this trend, with the loss of habitat for migratory shorebirds carrying global consequences due to their role in many ecosystems thousands of kilometres apart (Galbraith et al., 2014; Rosenberg et al., 2019). Unlike the conservation of other groups of birds, like songbirds, migratory shorebirds stop at specific sites (Canham et al., 2021; Galbraith et al., 2014).
Consequently, it is easier to pick the crucial sites to conserve and protect, but it also heightens the importance of their conservation (Galbraith et al., 2014). The cost of failure is high because such large percentages of shorebird species rely on a single site, increasing their vulnerability to change. Given how unique the Fraser River Estuary is along the Pacific coast of North America, shorebirds have few other options to access the nutrients they require along their migration routes to reach their breeding grounds (Canham et al., 2021). As a result of their site selectivity, their ability to adapt to changing conditions, like habitat loss and degradation in the Fraser River Estuary, is highly limited and puts them at greater risk of extinction, should the estuary continue to degrade. 
Successful conservation requires committed action over the long-term and international cooperation (Canham et al., 2021). Specific to shorebirds, the Western Hemisphere Shorebird Reserve Network (WHSRN) plays a vital role in coordinating domestic and international conservation efforts (WHSRN, n.d.). The network recognizes the Fraser River Estuary as a site of key importance for protecting several species of shorebirds, with up to 5 million birds using the Estuary annually (WHSRN, 2019). A recent study found that the entire Fraser River Estuary needs critical investment, with 102 species at risk of local extinction and less than 30 percent of the original estuary considered “intact habitat” (Kehoe et al., 2021; Boundary Bay Conservation Committee, 2016). 
[bookmark: _Toc133020827]Coastal Resilience in the Fraser River Delta
At a high level, resilience is generally understood as the ability of a system to absorb environmental change without change to internal dynamics (Masselink and Lazarus, 2019). Realistically, humans have such an impact on coastal systems, particularly those with intense urban settlements, that a growing body of knowledge is assessing them as anthromes rather than biomes, given the extent of the impact of human use of coastal and marine environments (Lazarus 2014; Halpern et al., 2015; Masselink et Lazarus, 2019). In the case of the Fraser River Estuary, the concept of broader coastal resilience is growing in popularity in the literature because of the current and future threats to the region. 
[bookmark: _Toc133020828]State of the Coast in the Lower Mainland 
On a global scale, the oceans are a site of significant change, under pressure from several sources. Significant academic literature has been dedicated to making sense of the future of oceans and coastal areas. However, a fair degree of uncertainty remains about the extent to which these environments will change (Halpern et al., 2015). For instance, while changes in storminess (frequency and intensity of storms) have potentially negative consequences, uncertainty remains high due to insufficient historical observational data, inconsistencies among research studies, and differences in the projections from global and regional climate models (Hartmann et al., 2013). Meanwhile, coastal zones are among the most intensively used regions, with three-quarters of all major cities in deltas and coastal areas (United Nations, 2018). By 2030, over 5 billion people are projected to be living in urban areas. Given that 40% of the world’s population lives within 100 kilometres of coastlines, the pressure on coastal areas will only increase (Seto et al., 2012). 
In the Canadian Pacific region, there are significant trends toward ocean warming, increasing sea salinity, and rising sea levels (Greenan et al., 2018). Regionally, there is also a distinct increase in marine storms and wave heights are decreasing in the summer and increasing in the winter (Greenan et al., 2018; Masselink et Lazarus, 2019). 
Specific to the Lower Mainland region and the Fraser River Estuary (as seen in Figure 2, geomorphological conditions, in combination with sea level rise and other consequences of climate change, have made the Fraser River Delta particularly vulnerable to flooding. In addition, the whole Lower Mainland is prone to an earthquake, which would likely result in the flooding and liquefaction of the Fraser River Delta (Lokman, 2019). In 2016, a study conducted found that across the province, including along the Fraser River, dikes “generally do not meet current provincial standards and none fully meet or exceed the standards,” articulating the necessity for action on the part of authorities (FBC, 2016:4). Once intertidal habitat, particularly salt marshes, is lost or degraded, it becomes challenging and costly, if not impossible to restore it to its former state (Balke, 2017). 
[bookmark: _Toc133020829]Defining Coastal Resilience 
In recent years, resilience has been a prominent feature of discussions on climate change adaptation (Joakim et al., 2015; Torabi et al., 2017; Chausson et al., 2020). This topic has taken particular importance in coastal regions as many regions experience or watch their counterparts experience some of the most extreme storms in their recent history (Torabi et al., 2017). In the face of increasing challenges, many regions have singled it out as an ideal to strive towards as they plan for an increasingly variable future (Torabi et al., 2018). 
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Description automatically generated]In the literature, coastal resilience is generally divided into two forms: engineered resilience and ecological resilience (Masselink and Lazarus, 2019; Holling, 1996). Engineered resilience focuses on the ability of a system to maintain a steady state. In contrast, ecological resilience acknowledges that different equilibria are possible and focuses on how much change a system can undergo before “a fundamental change in controls and structural organization” (Masselink and Lazarus, 2019). Figure 3: Comparison of Engineered and Ecological Resilience. Source: Cong Tri et al., 2017.

For the purpose of this paper, coastal resilience is defined as “the capacity of the socioeconomic and natural systems in the coastal environment to cope with disturbances induced by factors such as sea level rise, extreme events and human impacts” by adapting while maintaining their ecological integrity (Masselink and Lazarus, 2019). Adapted from a review paper on the subject, this definition reflects the reality of the increasingly dynamic nature of estuarine ecosystems like the Fraser River Estuary, where different states might still meet the needs of the living beings inhabiting the ecosystem (Masselink and Lazarus, 2019).

[bookmark: _Toc133020830]Threats to Coastal Resilience
Within the idea of coastal resilience, the concept is defined differently according to the coastal landscapes and the context specific to the local environment. Tidal mudflats in an estuary system like the Fraser River result from a complex system of feedback loops between water depth, sedimentation, and vegetation patterns (Cahoon et al., 2016; Fagherazzi et al., 2012). From the perspective of the use of the Fraser River Estuary by shorebirds, ecological integrity is critical to maintaining the ability of the shorebirds to use the site as a stopover point. Today, 102 species in the Estuary are at risk of local extinction, an alarming indicator of the stress the ecosystem is under and the importance of understanding the threats to coastal resilience (Kehoe et al., 2020). Like many ecosystems, the Estuary is under the stress of a changing climate. Specific to the Estuary, a rising sea level, increased wave action, and warming waters concern the nearby communities (Barron et al., 2012). 
In terms of impacts on local communities, Delta is also slowly subsisting due to Fraser River soil deposits, amplifying the impacts of sea level rise (Barron et al., 2012). Specific to Delta, only half of the city’s landmass is more than 1.5 metres above sea level, contributing to farms being flooded on an annual basis due to intense winter rainstorms (Barron et al., 2012:12). While there is uncertainty around the extent of the impact of climate change, there is high confidence that different elements of the ecosystem will change and the direction it will change (Greenan et al., 2018). At the same time, pressures from local communities continue to increase. Between the two most recent Canadian censuses, the population growth rate in Surrey was nearly 10%, followed closely by Delta and then Richmond (Szeto, 2022). 
There are also significant infrastructure projects on the way, particularly for the shipping industry in Vancouver. In particular, the Roberts Bank Terminal 2 is under review, which would significantly increase vessel traffic and disturbance to the Estuary (Vancouver Fraser Port Authority, 2020). Together, the different factors lead to a coastal squeeze of the coastal zone (Sutton-Grier et al., 2015; Powell et al., 2019). As the sea level rises, coastal ecosystems like marshes will naturally shift with a changing environment (Powell et al., 2019). However, with only increasing human settlements along the coastline in addition to industrial uses and dikes, there is increasingly little space for the natural coastal ecosystems and limits their ability to deliver the ecosystem systems that human communities rely on them for (Sutton-Grier et al., 2015; Powell et al., 2019; Barbier, 2017). 
[bookmark: _Toc133020831]Legislative Contexts
Broadly, governance is understood in the environmental sphere as the “exercise of authority over the environment through the processes and institutions by which decisions are made” (Plummer et al., 2013). A fundamental foundation for governance is the legislation and policy at all relevant levels of government that lays out the mandates of different governmental organizations and their objectives. Across Canada, environmental governance is a collaborative effort involving many partners inside the government and beyond (Hill et al., 2008; Ray et al., 2021; Scott, 2018). The shared responsibility and complex governance systems increase the likelihood of inter-jurisdictional fragmentation regarding the allocation of responsibility for the governance of water resources (Hill et al., 2008). In the Fraser River Estuary context, 64 First Nation, municipal, provincial, and federal governments collectively oversee the governance of the estuary’s resources (Kehoe et al., 2020). Their legislation and plans are a testament to the complexity of the governance in the arena of the Fraser River Estuary, as this next section will demonstrate.   
[bookmark: _Toc133020832]Federal Level
To begin at a high level, the federal government’s powers are set out by the Canadian Constitution Act (Canadian Constitution, 1982, s 6(2)(b)). Specific to oceans and coastal regions, the federal government has jurisdiction over boundary and transboundary waters, federal lands, and inland fisheries. Relevant federal legislation includes the Migratory Birds Convention Act (1917), the Species at Risk Act (2002), the Impact Assessment Act (2019), the Oceans Act (1996), the Canada Marine Act (1998), the Fisheries Act (1985), and the Canadian Wildlife Act (1973) (Lemieux, 2016:313). They also have powers related to Peace, Order, and Good Government, which has been interpreted to give the federal government jurisdiction over “matters of national concern,” like climate change (Duncan, 1978:2). Despite existing legislation, good governance does depend on decisions being made by those appointed or elected to do so and accountability mechanisms, which in turn is a product of capacity and political will (Hill et al., 2008). 
In 1976, the Fraser River, estuary included, was the subject of study because of leadership and funding from the federal government (Langer, 2019). Following the study, the Fraser River Estuary Management Plan (FREMP) was created in 1982 (FREMP, 1997). After about two decades of important work being done through the entity, it was disbanded, and the responsibilities were turned over to the Port of Vancouver (Langer, 2019). While the arrangement with the Port of Vancouver was intended to be temporary until a new model was created, there has been no movement towards that goal (Langer, 2019:9). Several different entities have raised concerns about the need for a new independent authority to represent the interests of the Estuary (Langer, 2019). 
[bookmark: _Toc133020833]Provincial and Regional Level
As previously mentioned, the provinces specifically have the constitutionally mandated lead in water governance and coastline conservation, with their authority ending at the low tide marker (Duncan, 1978; Hill et al., 2008). The province also has authority regarding natural resource development and local municipalities. At the provincial level, the water legislation is the Water Sustainability Act, which focuses on water resource use and access but also has provisions for protecting aquatic habitats of streams, including the fish and wildlife that are a part of those ecosystems (Province of British Columbia, 2016). The Dike Maintenance Act and the Drainage, Ditch and Dike Act legislate flood prevention systems at a provincial level (Province of BC, n.d.c). The province also has specific legislation addressing natural resources, environmental assessment, protected areas, and forestry (Province of BC, n.d.c). At the regional scale, the Lower Mainland region is unique in population density and coastal flooding risk compared to many other regions of the province. To meet the region’s unique needs, the Fraser Basin Council, an NGO, was created in 1997 to advance sustainability across the Fraser River Basin with representatives from all four orders of government (FBC, n.d.). The organization released a Lower Mainland Flood Management in three phases beginning 2014 to take a regional approach to reduce [image: Boundary bay salt marsh climate change Fraser Estuary map]flood risk and improve the resiliency of local communities to future flood events (FBC, n.d.)Figure 4 A map of the Fraser estuary (Wood, 2020). Map: Carol Linnitt/The Narwhal

[bookmark: _Toc133020834]Local Municipalities
[bookmark: _Toc133020835]The many municipalities along the lower Fraser River, particularly those in the lower mainland, play an essential role in the decision-making that contributes to the well-being of the estuary. To limit its scope, this paper will only outline the roles of Richmond, Surrey, Delta, and White Rock as the municipalities adjacent to the estuary, as seen in Figure 1, which border the principal areas of the estuary used by the shorebirds. In Richmond, while the city has yet to adopt a coastal flood adaption strategy, stakeholders and certain city council members have advocated for the process to begin. However, the council currently has a flood protection management strategy (Steves, 2020). To the east, in Surrey, the city council finalized their coastal flood adaptation strategy in 2019 to recognition from national organizations around community engagement achievements, including nature-based solutions (NbS) and prioritizing environmental concerns. In Delta, studies have been conducted on the subject by Stantec and FBC, but there has yet to be a plan specifically for coastal flooding despite recognizing the risk (Barron et al., 2012; Li, 2018). Finally, the city currently has an integrated stormwater management plan in White Rock, but it is over a decade old (City of White Rock, 2010). 
First Nation Communities
Since time immemorial, First Nations people have played a role in the Fraser River Estuary ecosystem. Coast Salish peoples have long relied on the estuary environment for food and value their spiritual relationship with the environment (FBC, 2006; Lepofsky et al., 2009). Their subsistence activities in the Fraser River Estuary have defined their relationship with the Fraser as one of reciprocity (FBC, 2006). The Lower Mainland region is the traditional, ancestral, and unceded territories of the scəw̓aθən (Tsawwassen), xʷməθkʷəy̓əm (Musqueam), and other Coast Salish Peoples (Stó:lō Research and Resource Management Centre, 2020; FBC, 2006; Ned et al., 2020).
Unlike other regions of Canada, for the most part, British Columbia does not have historical treaties with Indigenous peoples because the province did not recognize Indigenous title when it joined Canada in 1871 (Province of British Columbia, n.d.b). The rights of Indigenous peoples locally were instead limited to those recognized in the Canadian Constitution (Province of British Columbia, n.d.b). However, the negotiation of modern-day treaties in BC is underway through the British Columbia Treaty Commission (Province of British Columbia, n.d.a). In proximity to the Fraser River Estuary, the Tsawassen First Nation signed an agreement with the province in 2007, which includes a chapter on migratory birds and the Nation’s right to be included in consultation on the subject and more broadly on environmental governance (Province of British Columbia, n.d.a.) The new series of treaties will inform the role of Indigenous peoples in the future governance of the Fraser Estuary (Province of British Columbia, n.d.a.; Lepofsky et al., 2009).
At the international level, the United Nations Declaration on the Rights of Indigenous Peoples is considered the standard for Indigenous Rights. It has been ratified by the Government of British Columbia through the Declaration on the Rights of Indigenous Peoples Act (DRIPA) and by the Canadian federal government through the UNDRIP Act (Aiello, 2021; Government of British Columbia, 2019). Several articles of the International Declaration recognize the right of Indigenous people to participate as rights holders in consultation processes to uphold their rights, including Article 19 on free, prior, and informed consent, Article 25, which recognizes their right to maintain their distinctive spiritual relationship with their territories and uphold rights to future generations, and Article 29 which recognizes the right to the conservation of the environment and its productive capacity (Westwood et al., 2019; Domiguez et Luoma, 2020; Atleo et Boron, 2022). By ratifying UNDRIP in law, it is expected that the legislation at the provincial and federal levels will be amended to align it with the international standard. However, progress has been slow to date (Simmons, 2021).  
A growing body of academic literature has been published supporting the benefits of engaging First Nations as a full partners in resource management and conservation work (Kehoe et al., 2020; Ens et al., 2016; Parsons et al., 2021). As established in the literature, co-governance arrangements are more effective at generating social, economic, and environmental benefits (Ens et al., 2016).  
[bookmark: _Toc133020836]Existing Critical Frameworks 
Based on theory, critical frameworks exist in literature to help make sense of interactions in socio-ecological systems and how governance processes impact their outcomes (Partelow et al., 2018). This section will provide an overview of existing scholarship in critical frameworks to inform the design of the criterion to analyze the Fraser River Estuary governance system.   
[bookmark: _Toc133020837]Existing Critical Frameworks to Evaluate Coastal Governance Systems
As interest in socio-ecological systems, including those along the coast, has grown, so has the body of research around critical frameworks to assess those systems. Rather than limiting the coast to a barrier between land and water, it is important to acknowledge and analyze it as a zone with interwoven relationships increasing the system's complexity (Van Assche et al., 2020). Several different environmental governance theories are available to analyze governance frameworks. A synthesis study identified eight theories applicable to coastal systems: polycentricity, network governance, multilevel governance, collective action, governmentality, adaptive governance, interactive governance theory, and evolutionary governance theory (Partelow et al., 2020). While there will never be a single theory of environmental governance because each has benefits and drawbacks, depending on the context being studied, specific theories are more relevant than others (Gonçalves and Pinho, 2022). This paper will focus on adaptive governance or the "analysis of the links between context, change, and resilience" (Partelow et al., 2020:1). Emerging in the late 1990s, the concept of adaptive governance has been labelled as a "vehicle for putting resilience theory into practice" based on the theory that the more adaptive a system is to change, the more resilient it is to current and future threats (Partelow et al., 2020:8). 
Throughout human history, many have chosen to settle in areas of high biological productivity, and the settlement of coastal areas has been no exception to this trend. As areas of high levels of socio-ecological change, adaptive governance offers a framework to help study coastal areas that allows the researcher to test the ability of the existing governance structure to allow the socio-ecological system to "absorb both natural and human disturbance and maintain structure and function" (Chaffin et al., 2014). The concept is particularly well-attuned to analyzing coastal systems because it emphasizes the importance of collaboration between actors and the overall capacity of a "governance system to adapt to new […] system conditions (Partelow et al., 2020:9).
In the case of the Fraser River Estuary, the concept of adaptive governance is well suited to assess how well the current governance system is addressing the current context of the site's needs, both for the migratory shorebirds and coastal resilience.
[bookmark: _Toc133020838]Evaluating Coastal Resilience Planning from Co-benefits Perspective
As outlined earlier, different definitions of coastal resilience have translated into different methods of evaluating coastal resilience in existing literature (Powell et al., 2019). At a higher level, the following challenges for coastal resilience have been identified: political recognition of coastal zones as socio-ecological systems, governance systems must address interactions between land and water meaningfully, and there must be policy integration and coordination between actors (Van Assche, 2020). This paper will examine how those challenges in the context of the Fraser River Estuary impact its ecological resilience, as discussed above (Powell et al., 2018; Masselink and Lazarus, 2019). This approach focuses on maintaining the relationships in a system rather than a specific state (Masselink and Lazarus, 2019). 
In managing uncertainty to increase system resilience to change, ecosystem management is gaining traction in coastal zones (Mckinley et al., 2018; Pittman and Armitage, 2016). However, given how common the concept of ecosystem-based adaptation of nature-based solutions (NbS) has become in this arena, it is vital to understand how the concept can become meaningful in the biodiversity space. In particular, there is a gap in research around the effectiveness of NbS in delivering biodiversity benefits (Seddon et al., 2020). A primary motivation for investment in NbS is the concept of co-benefits (Moraes et al., 2022). In coastal resilience, shorebird conservation would be considered a biodiversity co-benefit (Moraes et al., 2022; Jones et Doberstein, 2022). In the case of migratory shorebirds, it is crucial to fully understand how NbS can be best implemented to provide full conservation benefits (Gauthier et al., 2021).
In a notable case study examining coastal planning in Portugal, researchers identified a need for advancing adaptive coastal governance to a place where scientific knowledge and comprehensive, collaborative institutions enable better identification of shared goals with an ultimate target of proactive preparedness (Schmidt et al., 2013). The governance of the Fraser River Estuary needs to move towards a similar target. Given that migratory shorebirds have similar needs to humans regarding the conservation and protection of the Estuary and ecological integrity, there is a need to examine how the coastal governance planning for the Fraser River Estuary accounts for a resilient future. As a proxy for biodiversity outcomes embedded into a project for broader biological co-benefits, an improved understanding of how shorebirds fit into the existing coastal governance system in the Estuary could prove a powerful tool in providing guidance.
In the case of the Fraser River Estuary, the approach of adaptive governance is well suited to support an assessment of how well the current governance system is addressing the current context of the site's needs, both for the migratory shorebirds and coastal resilience. Eight key elements of adaptive governance have been identified (Sharma-Wallace et al., 2018). These elements (as outlined in Table 1) are complemented by indicators that identify how the evaluation can be undertaken to ascertain the governance system's capacity for adaptive governance.
	Adaptive Governance Element
	Element Indicators

	Collaboration
	· Meaningful interaction across scales with different actors involved
· Diversity and range of stakeholders involved
· Informal and formal opportunities

	Coordination
	· Opportunities to bring together actors across geographical and issue scales
· Presence of an established body to coordinate actors

	Social Capital
	· Base level of trust, familiarity, and goodwill between actors. 
· Length and history of relationships 

	Community 
Empowerment
	· How is the local community empowered to play an active role in the governance of the Estuary?
· When is the local community engaged in activities related to the governance of the Estuary (i.e. at what stages of a project)?

	Capacity Development
	· Knowledge, resources, and scope for action to sustain governance activities
· Social learning opportunities within and between institutions

	Link between knowledge and decision-making
	· Relationships between local researchers and decision-making bodies
· Ability of emerging research to be integrated into governance

	Leadership
	· Examples of leadership in the community 
· When collaboration and coordination occurs, who is spearheading it?
· Presence of strong, determined leadership

	Governance Opportunities 
	· Preparedness of actors for windows of opportunity to initiate adaptive governance



Table 1: Adaptive Governance Elements. Adapted from Sharma-Wallace et al., 2018. 

1. [bookmark: _Toc133020839]Chapter 3

Methods
[bookmark: _Toc127290929][bookmark: _Toc133020840] Introduction
The analysis of the capacity for adaptive governance of the Fraser River Estuary was grounded through an evaluative framework based on the principles established by the adaptive governance theory. Among the theories applicable to the coastal context, adaptive governance theory presents a series of elements that assist in discerning how responsive the governance landscape is to change. This paper uses a case study approach to provide an in-depth understanding of the specific case or bounded system (Creswell et Creswell, 2018; King et al., 1994). By grounding the bounded system with an evaluative framework, the case study can offer a broader contribution to the body of literature in advancing the understanding of similar governance situations (Creswell et al., 2016). Qualitative data on the Fraser River Estuary governance system and the application of the adaptive governance evaluative framework will be gathered through a series of semi-structured interviews with experts. In addition, participatory research was conducted through attendance at the fifth International Marine Protected Area Conference (IMPAC5) hosted in Vancouver, British Columbia, in February 2023.
[bookmark: _Toc133020841]Methods
[bookmark: _Toc133020842]Study Area
In the Lower Mainland, the entire Fraser River Delta, including the estuary, has an 885 km2 footprint and is divided into three habitats: floodplain, tidal flat and estuarine (Butler et al., 2021). Given that this study focuses on the governance of the estuary as it relates to the needs of the local communities for coastal reliance and the needs of shorebirds, the study area is limited to the intertidal portion on which the shorebirds rely (as seen in Figure 1). This area also includes eelgrass beds and salt marshes, which are essential in fostering greater coastal resilience (Butler et al., 2021). Regarding the actors involved in the governance of the estuary, the sampling was limited to those identified by other literature on the Fraser River Estuary's governance (Kehoe et al., 2020).
[bookmark: _Toc133020843]Case Study Approach 
Among the various established qualitative research designs, the case study approach offers the unique opportunity to create an in-depth account of a bounded system, which fulfills the objectives of this study (Stake, 1995). In other words, "[c]ase study is an in-depth exploration from multiple perspectives of the complexity and uniqueness of a particular project, policy, institution, or system in a "real-life" context" (Simons, 2009:21). Given the complex array of partners involved in the governance of the Fraser River Estuary, the case study offers a valuable basis to understand the governance system's vulnerability in the face of current and future challenges for coastal resiliency and shorebird conservation with an in-depth account and analysis of the Fraser River Estuary as a bounded system. Through an emphasis on experiential and practical ways of knowing, the case study approach allows for the testing of how the adaptive governance theory can provide a framework for understanding the responsiveness of the governance system to change and challenge (Simmons, 2020). 
[bookmark: _Toc133020844]Adaptive Governance Theory
Given the context of the Fraser River Estuary, the choice of an adaptive governance framework was logical to help provide a theoretical basis to assess the responsiveness of the governance system to change and challenge. The framework analysis approach offers the benefit of being flexible to adapt to the qualitative data set from the interviews (Creswell et al., 2016). Drawing from a review paper (Sharma-Wallace et al., 2018) on applying adaptive governance in case studies, the framework will focus on eight elements of adaptive governance as criteria for the framework (as outlined in Table 1). An example of how the evaluative framework will inform the interview questions is outlined in Table 2.  
	Element Indicator
	Example Indicator Questions
	Data Sources
	Data Collected

	Collaboration
	How does collaboration work in this area, positive and negative, effective, or not. Could you tell me about your experiences? What experiences of collaboration have you had with other actors involved in the governance of the Fraser River Estuary?
	Interviews 
	Record of meaningful interactions as identified by interviewees



Table 2: Extract from evaluative framework used for assessing the elements of adaptive governance. 
Through a theory-led case, this study began with a basis in the adaptive governance theory being tested through the case. Framing the case with adaptive governance theory helps provide a relevant basis to help formulate questions for semi-structured interviews to better test the governance system with specific elements demonstrated to indicate better resilience. At the same time, there are particular challenges with using a logic model as a framework, including leading to confirmation of only what was anticipated. However, it is frequently adopted when policies or programs are being tested, a similar objective to this study.
[bookmark: _Toc133020845]Sampling Method
This study engaged participants through individual, virtual, semi-structured interviews with professionals working on the Fraser River Estuary. The individuals were selected based on the criteria that they had significant professional experience working on the Fraser River Estuary or had significant professional experience working for institutions involved in the governance of the Fraser River Estuary. These participants offered a valuable source of first-hand insights into how the governance landscape functions in practice, with a depth absent from the literature on this topic. Interview participants were identified through professional connections, background research, and internet searches. Additional participants were identified through a snowball sampling technique (Kirchherr and Charles, 2018; Ruane, 2020). This technique is commonly used to take advantage of social networks to identify interview participants from hard-to-reach populations but has also been used in the context of conflict surrounding sustainable development and the application of adaptive governance to bushfire management (Kirchherr and Charles, 2018; Ruane, 2020). Given this paper's scope and scale limitations, the snowball method is appropriate to identify a sufficiently diverse group of participants from different backgrounds. The study aimed to interview a small pool of experts on the Fraser River Estuary with professional backgrounds in environmental non-governmental organizations, academia, and different levels of government to the point of saturation. Given the temporal limitations of an undergraduate research project, the goal was to interview ten professionals across all levels of government in addition to other sectors. In total, 11 professionals participated in 9 interviews with representation from all levels of government, spanning a diverse range of mandates relevant to the governance of the estuary.  
[bookmark: _Toc133020846]Interview Process
The interviews began with a set of questions based on the participant’s knowledge of the context around the governance of the Fraser River Estuary before continuing with a series of questions focused on elements of the evaluative framework. A central benefit of interviews is the opportunity to document multiple perspectives. By asking open-ended questions, the interview allowed participants to share their stories and reflect on specific issues within the study. As demonstrated in Table 2, the second series of set questions were structured with the elements of adaptive governance identified above in Table 1. The interviews concluded with follow-up questions on subjects raised during the interview to tailor the interview to each participant best and capture their expertise (Ruane, 2020). The research underwent an ethics assessment to ensure that any potential issues around maintaining interview participants’ anonymity were managed appropriately. This study was approved by the University of Waterloo Research Ethics Board (REB #44925). Further information on the interviews can be found in the interview guide in Appendix 1. 
[bookmark: _Toc133020847]Participatory Research at IMPAC5
Triangulation occurred through participatory research conducted through observations at the International Marine Protected Areas Congress hosted in Vancouver in February 2023. Participatory research encapsulates a method whereby the researcher records notes based on their experience of an event as a participant or observer to understand better the local context (Creswell et Creswell, 2018:188). Given its location, a significant proportion of professionals working on the estuary and decision-makers were in attendance. Participation in the congress also offered the opportunity to observe the public awareness of the estuary. As a result, observations from informal conversations, presentations, and the overarching connection of the congress to the estuary allowed the researcher to better understand norms and values regionally regarding the governance of the Fraser River Estuary and co-corroborate interview observations on public engagement regarding the case study. 
[bookmark: _Toc127290930][bookmark: _Toc133020848]Validation
While interview-based research can provide valuable first-hand perspectives and information on the reality of conditions, it is commonly criticized for the potential for data to be unreliable or lack validity. Given its ubiquity, frameworks exist to verify interview data to lend greater validity to interview-based research methods (Kvale and Brinkmann, 2015).
Through interviews with professionals from diverse backgrounds working on the Fraser River Estuary, it was possible to survey a variety of perspectives on the governance of the Fraser River Estuary with regard to both coastal resilience planning and the conservation of migratory shorebirds. The interview questions were based on a literature review of information on the history of governance in the Fraser River Estuary and existing literature on current and future threats. The interview questions were designed with validation questions to ensure that the participants had the opportunity to come back to topics raised earlier in the interview to encourage deeper reflection that better reflected the participant's meaning.
In order to ensure that the interview data was reliable, the interviews were recorded and transcribed and recorded using otter.ai transcription software in addition to digital recordings. Following the interviews, the transcripts were reviewed with the help of the digital recording to remove repetitions and false starts, in addition to ensuring the correct transcription of text when it came to acronyms. Following the transcription review, validation was applied to the content discussed during the interviews. Given that the interviews sought to discuss participants' subjective experiences in their professional work on the Estuary, this element was a complex undertaking. Many interview participants referred to specific project details that were corroborated, when possible, with relevant literature (Kvale and Brinkmann, 2015). 
In addition to the triangulation conducted through participatory research while attending IMPAC5, document analysis of existing documents was used to corroborate participant observations and better understand the legal and policy context (Simmons, 2020).
[bookmark: _Toc133020849]Data Analysis
To analyze the set of qualitative data gathered through the interviews, QSR Nvivo analysis software was used to conduct a thematic analysis of qualitative data from interviews to identify overarching themes and patterns. QSR Nvivo is a more efficient means to store and locate qualitative data (Creswell et Creswell, 2018). Framework analysis is a subset of thematic analysis, using a stricter series of steps to guide the researcher in the textual data analysis (Creswell et Creswell, 2018). During the interviews, transcription software was used to record the participants' answers for analysis. In addition, to the interview data, field notes based on participant observations from the IMPAC5 conference in Vancouver in February were analyzed to triangulate themes.             
A review of transcripts, or the raw data, was undertaken to begin the data analysis process. The raw data was then exported into the QSR NVivo analysis program, where it was coded based on observations from reviewing the transcripts. The themes, or nodes, were coded using a list of words and categories identified during the review of the transcripts that align with the elements of the adaptive governance framework outlined in section 2.4.2 (Agyekum et al., 2019). The coding scheme is created by assigning specific nodes to selected parts of the text, and similar nodes are classified under the different elements of adaptive governance (Creswell et al., 2016). Once the themes were indexed, they were reviewed to define themes and patterns through the mapping and interpretation step, where the researcher links overarching narratives to form the basis for the significant findings presented by the paper (Ruane, 2020). The data analysis will be represented through a qualitative narrative outlining how this case study's themes play out (Creswell et Creswell, 2018).		
1. [bookmark: _Toc133020850]Chapter 4

Results
[bookmark: _Toc133020851]Introduction
In using a deductive approach to test the adaptive governance theory through the case study of the ability of the Fraser River Estuary's governance system, the participant interviews highlighted various themes that tell a larger narrative of temperate estuaries around the world. In total, nine interviews were conducted with eleven participants. The participants' backgrounds varied across different levels of government, non-governmental organizations, and academics engaged in the governance of the estuary. To maintain the anonymity of the interview participants, they were assigned letters through a randomizer software that will be used to attribute quotes. In addition, participatory analysis through attending the International Marine Protected Area Congress hosted in Vancouver. Insights from this event will be woven throughout to support interview results.   
The Fraser River Estuary requires a comprehensive, well-resourced governance system to foster resilience to meet current and future threats. However, without broader community empowerment and support, such a governance system will likely meet a similar fate to the FREMP. This section will lay out the results according to the eight indicators of adaptive governance pre-selected through the literature review process before summarizing the current governance landscape and future governance objectives that participants highlighted.
[bookmark: _Toc133020852]Adaptive governance analysis
[bookmark: _Toc133020853]Collaboration
Collaboration, or the meaningful interaction of diverse actors across scales, is a crucial element of adaptive governance systems (Sharma-Wallace et al., 2018). As the body of literature on adaptive governance demonstrates, a broad range of informal and formal collaboration opportunities increases adaptive governance outcomes by encouraging trust and adaptability in the governance process (Sharma-Wallace et al., 2018). In the Fraser River Estuary, interview participants indicated that formal collaboration happens on an ad hoc basis rather than broadly across scales and sectors. Like many environmental issues across Canada, the legislation leads to a fractured governance system with clear silos formed by jurisdiction and mandates. The siloed governance leads to a lack of collaborative decision-making and objective setting. As a result of limited mandates to collaborate, many organizations are entirely focused on their clear organizational objectives and fail to listen to what others are saying, thinking, or doing. The meaningful collaboration noted in the definition above is interpreted in the literature as whether it includes broad participation where actors can influence governance processes and activities (Sharma-Wallace et al., 2018). When collaboration does occur, it is limited in scope, with Participant D describing, "[c]ollaboration happens on a more case by case basis. It's not comprehensive over an area, it's more for a particular site or a particular project." For example, at the federal level, the governmental organizations engaged in the governance of the Estuary have specific authority delineated by federal legislation that limits the scope of their work, often translating into a lack of ambition to collaborate and achieve broader objectives. Without a mandate to collaborate from the outset, organizations are unlikely to leverage local knowledge and effectively direct projects to address gaps as understood by the broader community. 
At the management level, many projects take place in isolation, forming a collective patchwork of projects expected to survive in a bubble when they are part of a much larger system. Several noted the importance of collaboration to bring more funding to the table and better deliver co-benefits through infrastructure programs that help provide habitat for migratory shorebirds. However, without collaboration as a priority across the mandates of the organizations engaged in the conservation, it is unlikely that it will be prioritized with dedicated staff time. As Participant A expressed, "imagine if you just had kind of from day one to start, let's just collaborate because that's our mandate." However, that same participant acknowledged how complex the road to broad collaboration is and that staff are unlikely to pursue such opportunities without a clear mandate. 
When it comes to supporting a specific species like the Western Sandpiper or another shorebird, it is, in turn, challenging to have organizations consider how their flood protection infrastructure projects might offer opportunities to collaborate with conservation organizations and deliver co-benefits without the norm of considering how they might collaborate. Without formal and informal opportunities for organizations to collaborate across the governance landscape, it is difficult to build many other elements that set the stage for effective adaptive governance, such as social capital, the links between knowledge and decision-making, and community empowerment.
[bookmark: _Toc133020854]Coordination
Building off collaboration, the coordination element of bringing actors together across scales is another essential element of successful adaptive governance. Specifically, it seeks to understand whether an established body exists to unite actors to coordinate their collective efforts across scales that house and provide space for the multiple dimensions of environmental challenges (Sharma-Wallace et al., 2018). Generally, an established body is lacking for coordinating actors and setting priorities at an Estuary-wide level. Since FREMP ended, many participants described a lack of high-level, comprehensive coordination across the estuary. As described by Participant I, “FREMP had a lot of collaboration, a lot of input, and was, for its time, quite advanced.” With the lack of a body comes the lack of a venue with the social legitimacy necessary to set broad governance objectives that could spur collaboration between actors. For instance, Participant K described a conversation with another actor about the challenges of keeping track of all the great work being done around the estuary. Without the awareness of what other actors are doing across levels, the opportunities for meaningful collaboration to leverage work are limited. Particularly with so many organizations with overlapping mandates, especially regarding NGOs, missed opportunities to leverage each other’s work are costly and a direct result of a lack of coordination. While it is not an established governance body, the Adapting for Ecological Resilience (AFER) Network seeks to bring together actors working towards ecological resilience in the Lower Fraser Region to increase communication, collaboration, and coordination. Through a working group structure, the network has brought together actors from NGOs and different levels of government and fostered collaboration, but it lacks the power of FREMP. 
[bookmark: _Toc133020855]Social Capital
Social capital is a base ingredient to determine the success of efforts to collaborate and coordinate. It is also defined as the base level of trust, familiarity, and goodwill between actors. All participants expressed a desire to collaborate and recognize the shared challenge of governance in the estuary. With the shuttling of FREMP in 2013 and unfulfilled election commitments from the current federal government since, many participants expressed frustration with the lack of federal leadership to spur the creation of a governance system in the estuary to express what was lost. At the provincial level, similar frustrations were expressed, particularly around the lack of clear management plans for the five wildlife management areas that remain in draft form from the early 2000s. These two levels have made progress more recently in rebuilding trust with the broader community of actors engaged in the governance of the estuary through funding opportunities. However, longer-term programs need to come into play to rebuild the longer-term relationships that will create the conditions for success in the face of future threats. Locally, the municipalities vary in their engagement with the broader estuary governance community. Engaging more broadly helps build the necessary social trust, familiarity, and goodwill to be more ambitious and strategic in addressing current and future threats to the estuary.
 Across NGOs, while they have a broad range of focuses, most participants with a background in this sector expressed familiarity with other organizations working in the estuary, if not goodwill towards each other’s work. Between NGOs, the basis of social capital does appear to be present for adaptive governance, with Participant K describing the existing collaboration as “usually you might get a few groups working together, and they work really well together.” As such, it follows that through a central hub, such collaboration could be scaled up given the readiness of actors to participate in such partnership arrangements due to a strong base of social capital within that sector. However, that same participant acknowledged that “collaboration does have to cross sectors, to truly be powerful,” recognizing the importance of the need for broader trust, familiarity, and goodwill across scales and sectors to provide the foundation for effective adaptive governance.   
[bookmark: _Toc133020856]Community Empowerment
A critical weak link in the potential for adaptive governance within the Fraser River Estuary is the generally limited public awareness of the ecosystem and its ecological importance. As outlined by principles of adaptive governance, community empowerment is vital to providing public support for a governance system that can adapt to change. However, without a baseline awareness of the estuary, its ecological importance, and the ongoing degradation, the community is unlikely to be empowered to support good governance towards ecological objectives, as required. Particularly with the history of FREMP quietly being folded away, it was clear that the necessary public awareness was not present to support a governance structure. As explained by Participant K, "a governance structure that is just bureaucratic and doesn't have the support of the people is one that could five years from now disappear, just like FREMP disappeared." Throughout the interviews, professionals noted how the ecosystem is referred to within their field as an ecological gem, held in the same regard globally as the Amazon rainforest or the Great Barrier Reef, yet most people living within the watershed are disconnected. Some participants remarked that even those in their social circles had little awareness that the Fraser River Estuary existed, let alone its ecological significance. In turn, most noted the importance of community empowerment to ensure the long-term resilience of a future governance system to future political winds. Participant F commented that, too often, "our back is to the river, and our front is to the ocean and the mountains." While many move to the west coast specifically for the water, the local engagement is failing to create public support that can, in turn, spur more robust governance. In other words, "it is the death knell of any management plan, where they don't bring people in until a plan is in developed," according to Participant K. Throughout the IMPAC5 conference, little acknowledgement was made of the importance of the Fraser River Estuary's international conference even as marine conservation practitioners gathered. Further, it is essential that when actors speak about the estuary's resilience, human communities be considered in those decisions. As the impacts of coastal flooding and other extreme weather increase in severity due to climate change, communities must be equipped and empowered to drive effective governance. 
[bookmark: _Toc133020857]Capacity development
While there are many projects in the estuary, like the Boundary Bay Living Dike Project, the success of many small-scale projects is determined by the increased uptake of innovative approaches across the estuary. A critical element of adaptive governance referred to as capacity development, social learning opportunities, knowledge resources, and scope for action to sustain governance activities (Sharma-Wallace et al., 2018). The challenge of broader governance fragmentation feeds into the more significant problem of a limited scope of action to sustain governance activities. To achieve long-term goals of restoring the ecosystem and reversing the tide of habitat degradation, ambitious objectives must be agreed upon and supported through the collaborative capacity development of actors. Much of the work is currently focused on maintaining the status quo, which is in misalignment with what is required to ensure the lasting well-being of the estuary, as expressed by several participants. 
While there are important examples of social learning through more extensive networks like AFER, most social learning between actors engaged in governance happens on an ad hoc basis. Beyond individual funding projects that often have integrated assessment mechanisms, there is a lack of opportunities to self-evaluate across sectors and projects to learn from what has been accomplished. As described by Participant J, "we can learn from the activities that they have completed and the successes that they've had and that then helps inform what guidance we may provide to future proponents or what activities we might choose to fund." While internal assessment processes are essential to encourage reflection and evaluation, limiting such progress to their circle leaves out an opportunity for learning across the governance landscape. Many attributed the lack of opportunities to a lack of capacity and time for robust conversations. However, many also acknowledged the importance of seeking opportunities to learn from other organizations when possible.
[bookmark: _Toc133020858]Link between knowledge and decision-making
Expanding on learning opportunities, it is vital that the emerging research on the Fraser River Estuary be utilized to inform decision-making bodies. Across participant interviews with current and former public servants at various levels of government, there was a clear awareness of ongoing research taking place on the estuary from various disciplines, from restoration ecology to social sciences. At IMPAC5, there was a clear recognition of the names of prominent researchers by decision-makers. However, without an entity like FREMP, there is a lack of a decision-making body intended for the same purpose with the same access to researchers. Overall, there was insufficient interview or participatory research data on these interactions to further speak to this element. 
[bookmark: _Toc133020859]Leadership
Overall, interview participants articulated a clear frustration at the lack of movement toward a robust, transparent governance system. Among interview participants, the sense of frustration at the continued decline of the estuary was palpable, with Participant D describing, "our goal should be to improve the estuary and not to maintain a status quo or not to hold on to, you know, last vestiges in a doomed attempt." Many with similar frustrations on the decline of the estuary identified a lack of clear leadership as a significant roadblock to moving forward. When asked where leadership needed to come from to ensure the long-term success of a governance system, most identified the importance of the role of Indigenous peoples at the table from the beginning, if not setting the table. As Participant K described, there is a need for a governance system "co-created by Indigenous governments, with the federal government and has very clear goals for and has at its heart the revitalization of this body of water." Within the province of British Columbia, there is an increasing understanding of what implementing UNDRIP means in practice. Participants cited examples, including the Great Bear Sea MPA network and Blueberry First Nation, where colonial governments increasingly come to a table where Indigenous peoples set the terms. However, much of that work leads to be supported through significant, long-term investment from the provincial and federal levels. While some acknowledged the port's authority, they perceived it as a proponent of development rather than an environmental governance entity.
[bookmark: _Toc133020860]Governance Opportunities
Across the board, there was clear interest and will expressed by most participants to engage in some form of FREMP 2.0. However, the question remains, are these actors prepared to take advantage of a window of opportunity to initiate adaptive governance? A clear barrier to taking advantage of governance windows, like after the November 2021 floods, is the jurisdictional complexity of the region and the challenge of getting all the players to the table. In addition, there are many other ongoing processes in the estuary, with Participant K placing the number as high as 67. Many vital actors struggle with the capacity to engage in every one of these processes meaningfully. The problem is particularly acute in local First Nations. Several participants described overwhelmed offices from their outsider perspective, unable to keep up with the demands placed on their limited capacity. A central hub to foster collaboration and coordination with the funding to encourage innovative projects with multiple co-benefits would likely help address this challenge and bring together stakeholders for the critical discussions needed to set objectives for the estuary moving forward. 
Increasingly, the conversation around resilience is emerging, given the region's vulnerability to climate change and other pressures, as expressed by interview participants. As highlighted by Participant K and Participant A, the discussion of resilience helps broaden how actors think about advancing their mandate to acknowledge that the holistic well-being of the coast and those that depend upon it rely on the co-creation of multi-faceted solutions like the coastal adaptation that prioritizes the conservation of the shoreline to benefit both human communities and shorebirds. In doing so, the resilience discussion had by certain actors is combating siloed and fragmented nature of this governance landscape and offers optimism for expanding opportunities moving forward. However, without many other elements of adaptive governance strengthened across this landscape, the interview evidence suggests that such an opportunity is unlikely to be leveraged to its full potential.
[bookmark: _Toc133020861]Current State of Affairs
As these elements have demonstrated, there is no clear governance system for the Fraser River Estuary today. While many hope to see the return of a governance structure, most operating on the estuary do so according to limited mandates that silo elements of a complex system. 
Generally, there is a clear sense of a shift underway of overarching leadership from Indigenous nations that will play a more prominent role in setting the stage for work undertaken by colonial governments. With the metaphorically ecological pie getting continually smaller with the ongoing loss of habitat, it is clear that for the long-term resilience of the ecosystem, the status quo is no longer tenable and more ambitious action must take place for the lasting well-being of communities, human and ecological. Participant A specifically noted the extent the living dike project gets cited as an example of this issue. While the project fully deserves the recognition it receives, in the scale of the larger Fraser River Estuary, it is a small victory given the scope of action required. Many interview participants from outside the government expressed frustration at their perception that the dominant view is that the possibility for the industry is infinite and that there is a lack of adaptive management capable of responding effectively to the ongoing degradation of the estuary, such as curbing industrial pollution. Most interview participants across sectors described how the lack of explicit governance objectives has often translated into industrial needs being prioritized over ecological needs. In short, the participants collectively expressed the need for a comprehensive central hub for governance with a paradigm shift towards ecological objectives to ensure the lasting well-being of the country's ecological gem in the Fraser River Estuary. 
1. [bookmark: _Toc133020862]Chapter 5

Discussion

[bookmark: _Toc133020863]Introduction
In the Fraser River Estuary, the story of shorebirds is not entirely different from the larger narrative of decline in the region. As a sentinel species for estuary function, shorebirds allow the broader public to connect with this incredible landscape and the benefits it delivers to make the region so attractive to so many. Given their brief yet essential stay in the estuary, they illustrate the broader narrative of how interconnected our planet truly is. Without effective coastal governance in sites such as the Fraser River Estuary, the ongoing decline of global biodiversity is almost certain to continue, putting at risk the ecosystems on which humans depend. 
Our governance systems must evolve to meet this challenge as our ecological systems become increasingly dynamic amid current and emerging threats. While FREMP encouraged collaboration on the estuary and yielded a governance system more amenable to a changing landscape, not a single interview participant described the governance system as operating well. As evidenced by the willingness of professionals with decades of experience of work on the estuary to speak to an undergraduate researcher on this topic, there is evident goodwill and potential to instigate a positive direction for the management of the estuary. While the task ahead to foster adaptive governance is significant, the passion of these individuals offers optimism for the future of this governance system. 
In this section, the paper will synthesize the results of the analysis of the capacity for adaptive governance with the existing body of literature on the Fraser River Estuary to present a comprehensive overview of the governance landscape, the challenges it faces, and the paths forward. 
[bookmark: _Toc133020864]Static Governance
Again, the story of the estuary is not particularly unique regarding the broad strokes of its narrative. Our world is increasingly defined by its dynamic, complex nature in all things. Governance structures face the challenge of being relatively rigid entities expected to ride the waves of change that future decades will bring. 
At the beginning of every interview, participants were asked what made the estuary unique. Some pointed out that it is not unique compared to other temperate estuaries worldwide that are frequently the site of large metropolitan centres. Like the Fraser River Estuary, the amount of intact habitat of their sites, or the ecological pie, is declining. However, interview respondents consistently pointed to the fact that in the estuary, governance arrangements have remained largely static and unresponsive to changes around them.
As illustrated in Figure 5 below, the governance of the Fraser River Estuary is delineated by mandates and authority with many levels of government engaged. The fragmented governance landscape complicates efforts to adapt the management to suit the evolving context. While such fragmentation is entrenched in the legislation that delineates rights and responsibilities in the estuary, better governance through investing in adaptive governance is highlighted in the results section above. As described by Participant D, "if you carve up the estuary into a bunch of different jurisdictions, and everyone's doing their own thing, and there's no necessity of having a coherent vision that just leads to a bit of a recipe for disaster that we are currently in the middle of." Their description of the status quo of the estuary highlights the opportunity for decision-makers and actors throughout the estuary to choose to design for success despite the parameters of their delineated authority. As threats to the estuary and surrounding communities evolve, governance arrangements must account for change through design. In addition to a governance landscape that keeps pace with the dynamic system it manages, it is important to build in shared accountability mechanisms across different actors to achieve objectives. Across the existing body of research, there is clear evidence that through the elements listed, diverse governance landscapes can deliver [image: ]adaptive governance outcomes.Figure 5 Jurisdiction in Coastal BC. Source: WCEL, 2018.

[bookmark: _Toc133020865]Factors of Change
Collectively the factors of change at play in the estuary tell a familiar story of coastal squeeze common to similar regions. Specific to the Fraser River Estuary, climate change, population pressures, and Indigenous governance are the three dominating drivers of change. Impacting both the shorebirds and local human communities, the culmination of all these factors results in a system that is increasingly difficult to manage effectively.  
[bookmark: _Toc133020866]Climate change
[bookmark: _Toc133020867]As discussed in the literature review section, the exact details of how climate change will impact the region are uncertain, but what is known indicates a serious need for the region to adapt to evolving climate conditions as soon as possible. All interview participants indicated concern about climate change's impact on the region, particularly when it comes to coastal flooding following extreme weather events. Specific to the estuary, the coastal zone would typically move with the water over time. As a result of development limiting the movement of the coastal zone, as described by the coastal squeeze, natural processes cannot occur. In addition, participants from a scientific noted the emerging concern that the broader impacts of climate change on freshet and the conditions of the estuary in the spring on the production of biofilm that the shorebirds rely upon. This concern is not yet backed up by peer-reviewed evidence, but according to Participant C and Participant G, it is an evolving theory being considered. 
Carrying Capacity of Region
The Lower Mainland region has experienced significant urbanization over the last half-century. It continues to be a hotspot for population growth in Canada, as evidenced by the literature review and highlighted by most interview participants. As the ecosystems continue their degradation trend since settlement, the question must be asked about at what cost that growth comes. There is clear evidence across the literature indicating how difficult it is to recreate estuarine habitat once lost, as addressed in section 2.21. When decisions are made about what proposed projects to approve, there needs to be a clear strategic direction for future growth to ensure that external pressures like those of the shipping industry do not undermine the ecosystem's ability to continue to provide ecosystem services to current and future citizens.
Similarly, this site is unique in how critical it is to the survival of shorebird species, particularly the Western Sandpiper. Amid the body of literature that has emerged to consider the carrying capacity of a region, Kate Raworth's doughnut economics model presents the "ecologically safe and socially just space in which all of humanity has the chance to thrive" considering the planetary boundaries established by (Raworth, 2017:e48). In considering the future strategic growth of the region, the needs of shorebird species must be considered an essential portion of the doughnut, meriting full consideration as the region's future growth as sentinel species alongside the estuary in its entirety.
[bookmark: _Toc133020868]Evolving role of Indigenous Authorities 
Over the last two decades, Indigenous leadership on environmental governance has experienced a resurgence. While they have been stewards of the Estuary since time immemorial, interview participants consistently noted how the recent ratification of UNDRIP at the federal level and DRIPA at the provincial level providing the legal basis for Indigenous authority as outlined by the international standard had added significant weight to the role of Indigenous nations in environmental governance. As Indigenous nations rise to meet the role they have historically held as guardians of their territories, participants highlighted that the landscape is adjusting to their role as authorities in the decision-making process, not stakeholders. Similarly, in the estuary, the majority of interview participants emphasized the increasing importance of the approval of local First Nations in guiding objectives at a high level. At IMPAC5, the leadership of Coastal First Nations was vital in announcing a developing network of marine protected areas in the Great Bear Sea. As Participant F described, increasingly, the rights of Indigenous peoples to self-determination are being centred as they are given the authority to set the table to which colonial governments come, in contrast to the historically opposite scenario. Participant K echoed that view, stating, "we've had Indigenous leadership for quite some time, and I think now, with UNDRIP and an increasing understanding of what reconciliation looks like in action, I think the provincial and federal governments are coming to the table."
[bookmark: _Toc133020869]Challenges to Adaptive Governance
[bookmark: _Toc133020870]Lack of Shared Objectives
[bookmark: _Toc133020871]On a broad scale across the estuary, as identified by the interviews, actors lack a shared vision and set of objectives to unify their efforts. To use a metaphor from the west coast to reach the intended destination, the actors must establish a shared vision that everyone can paddle towards. While there is significant potential for cohesion between actors to unify the fragmented governance landscape, without such shared objectives, the potential of the forces of cohesion is squandered. As each organization paddles in their canoe according to its specific mandate, the lack of collaboration comes at the price of a lack of efficiency. Many organizations across the estuary have overlapping interests that make their collaboration logical. However, without a mandate to instigate that collaboration, it is unlikely that many will because of the groundwork required to build those partnerships. 
Many of the interview participants with a background in ecological restoration and NGO organizations referred to the concept of the estuary as an ecological pie that has consistently decreased over the last century despite management efforts. In managing the metaphorical pie, it is often decided through impact assessments and similar processes that a slice can be lost in the name of economic growth that will benefit the larger region. Through the process of FREMP, there was an explicit setting for such discussion to take place and where the portioning of the pie could be discussed, and objectives could be set. Adaptive management calls for the link between knowledge and decision-making that allows for emerging knowledge to inform management, allowing best practices to evolve in parallel with scientific evidence. In the estuary, such adaptive decision-making is critical with the emerging research on the biofilm that the shorebirds rely on. By using emerging scientific evidence to inform shared objectives for estuary management, actors can find a shared vision to direct their work towards. The importance of shared objectives is emphasized by the failure of the majority of compensation sites to fulfill their intended purpose to offset the loss of riparian habitat leading to only one-third of sites established delivering according to the principles of no-net loss required under the FREMP framework (Lievesley et al., 2016). By setting clear objectives and implementing accountability mechanisms, you create the groundwork to better steer the estuary to the vision many of the interview participants spoke of. 
The urgency for the infrastructure required to prepare for that future is apparent within the lifetime of many that are already alive today. At the regional level, municipalities have been directed by the province to prepare for one metre of sea level rise by the end of the century (British Columbia Ministry of Environment, 2013). Given the scale of investment that will be required to prepare for that transition, by creating shared objectives for the region, the actors could set the stage for broad benefits to the coastal resilience of the region. For instance, the region could increase the likelihood of delivering co-benefits by setting clear objectives to preserve natural shorelines, including the mudflats the shorebirds rely upon. By clearly including ecological resilience in the objective of coastal resilience, this regional mandate is more likely to deliver positive benefits for all that rely on the estuary.  Sub-optimal Governance
Regardless of the shared view expressed by many interview participants that provided evidence for a demand for shared objectives, the absence of an integrative governance mechanism to establish and implement such objectives is clear. As articulated by the adaptive governance framework used for this study, a key element of adaptive governance is coordination, which ideally occurs through a central hub intended to facilitate it. At a high level, coordination includes the co-creation of shared objectives that the various actors engaged in the governance system can collectively work towards. Without the central hub that FREMP once was, there is no single, established mechanism to set shared objectives for the management of the estuary. 
While the extent of their experiences working in the estuary varied, every single interview participant was aware of FREMP and recognized the importance of its presence in the management of the estuary. While it had shortcomings including no Indigenous representation and the lack of ratification in law, it did provide a governance mechanism through which diverse actors were able to come together on a regular basis to discuss shared priorities for the estuary and set clear objectives to guide management. In addition, through the coordination of work, there is significant potential to contribute to cost-savings by reducing work that overlaps (Kehoe et al., 2021). 
The creation of a new iteration of FREMP seems particularly important today given the concern expressed from environmental NGOs and Indigenous communities over the proposed Roberts Bank Terminal 2 expansion project with the Salish Sea Indigenous Guardians Association going as far as to request that the federal Minister of the Environment order a regional assessment of the project (SSIGA, 2022). Given the uncertainty on how the estuary will be impacted by current and emerging threats as a highly complex ecosystem, it is logical to encourage a collective discussion through impact assessment processes to ensure that cumulative impacts are fully considered. Similarly, with the uncertainty around the processes through which biofilm is produced, it again makes sense to broaden the circle of players at the table rather than fewer at their individual desks to share knowledge amongst practitioners. 
In addition, some interview participants suggested that a future governance structure might have better longevity if it were ratified into law. While ratification is a high bar with significant challenges to overcome, it would afford a future structure greater permanence than what FREMP had. 
[bookmark: _Toc133020872]Minimal Public Awareness and Support
In order to protect the estuary for the good of present and future generations, it is essential that the public be aware of its importance and be empowered as stewards of their shared home. As many interview participants stated, without the necessary public recognition and support for a governance system in the estuary, sustaining the required innovation in governance for adaptive governance of the estuary will not be possible. As alluded to in section 4.2.4, the minimal public awareness and support also place into question the longevity of any governance structure proposed in the near future. 
While many avenues exist to improve public awareness and engagement in coastal conservation, it is clear that it needs to reach the level of community empowerment where citizens take ownership of their role in caring for and advocating for the Fraser River Estuary’s lasting well-being. As a sentinel species for the larger well-being of the estuary and a visible beneficiary of biofilm production, shorebirds can allow the average citizen an avenue into coastal conservation. 
All interview participants were asked how they defined resilience. Several noted that beyond the structural resilience of infrastructure and the ecological resilience of the ecosystem, it is vital to consider the community’s resilience in the face of the increasing threats their community will face. By creating a resilient foundation in the local environment, actors can set the stage for a resilient community in the face of existing and emerging pressures. Within the local community, the work of increasing public awareness can also carry the benefit of empowering citizens to become active stewards of the conservation of the estuary. As such, increasing public awareness and strengthening public support, it would also serve to improve the resilience of the local community, as Participant H, Participant K and Participant A described. 
[bookmark: _Toc133020873]Need for Significant Financial and Human Capital
A governance structure needs significant, stable funding and support to execute its mission successfully. As identified by a monumental study on the governance of the Fraser River Estuary, significant funding is required to finance the active management of the estuary to prevent the extirpation of 102 species given the trajectory of decline in the estuary (Kehoe et al., 2021). Specifically, they recommended $381 million CAD over 25 years, representing a large-scale assessment (Kehoe et al., 2021). However, the federal government has made large-scale investments in freshwater in the most recent budget, including an additional $433 million CAD to existing investments, including financing for the new Canada Water Agency, demonstrating a commitment to funding water governance (Department of Finance, 2023:134-135). Beyond public funds, some of the financial capital to support the management of the estuary should come from industry, given the significance of their presence in the region. Some of this funding could be used to help fund an annual gathering to facilitate social learning opportunities that can help foster the development of elements of adaptive governance like social capital, collaboration, and capacity development. 
All the work to advance adaptive governance in the Fraser River Estuary will not only require financial support, but it will also require staff support. Many interview participants highlighted how many coastal resource management consultation processes are underway province-wide, the number of local initiatives, and, as a result, how limited their capacity is. Like FREMP, which had a cadre of staff, any movement towards fostering increased adaptive governance would need to be supported through dedicated staff capacity. Across the body of literature available to understand what contributes to adaptive governance outcomes, a lack of capacity is identified as a significant indicator of success (Sharma-Wallace et al., 2018). As articulated by Participant D, the critical building blocks towards greater success in active management of the estuary are “money, plan, coordination, communication.” Without the financial and human capital to support good governance from the ground up, the evidence does not point toward success. 
[bookmark: _Toc133020874]Capacity Development and Social Learning
In order to move away from the status quo of governance, innovation will be necessary. To foster innovation, social learning is necessary to expand the capacity of the actors and build the best management protocols. Building capacity across organizations through social learning will be necessary to meet the existing and emerging threats. As reinforced through the interviews, much of the collaboration currently happens on an ad hoc basis. While collaboration through existing entities is vital in building social capital and often lends to social learning as partners share knowledge and mobilize their collective resources towards a shared objective, the ad hoc nature of these opportunities limits which does interact. 
Through FREMP, partners came together regularly to participate in environmental assessment processes and promote communication between agencies on ongoing projects in the estuary. While different opportunities do arise for actors to come together, a larger one that focuses on social learning is the Adapting for Ecological Resilience (AFER) network, established by the Rivershed Society of BC, with its first meetings in 2020 to “share knowledge, discuss best practices, and identify opportunities for collaboration” (AFER, n.d.). This network provides an essential space for practitioners to come together but has only held a few meetings to date. 
To conclude this discussion, all the various elements of adaptive governance that could promote the ability of the governance landscape in the Fraser River Estuary to respond to current and emerging threats would benefit from creating a central hub for coordination. While it would have broader participation and be better structured to meet the current context of the estuary today, a newer version of FREMP is vital to the foundation of a governance system that the Fraser River Estuary deserves. 

1. [bookmark: _Toc133020875]Chapter 6

Conclusion
[bookmark: _Toc133020876]Conclusion
In short, this study offers observations on the capacity for adaptive governance in the Fraser River Estuary's governance landscape. With critical consequences for the survival of shorebirds migrating along the Pacific Flyway and the well-being of coastal communities in the Lower Mainland, adaptive governance is vital to fostering resilience for all. Through the series of expert interviews and participatory research conducted through participation at IMPAC5, the status quo narrative that emerged points to the inevitable decline of shorebirds and the increasing vulnerability of coastal communities to climate change and other drivers of change without the potential for adaptive management in the existing governance landscape. While the status quo appears dismal at first glance, there is room for optimism on the horizon. Looking forward five years out, many processes are underway that will potentially influence future governance processes and the structure of the Fraser River Estuary. 
Province-wide, an ongoing coastal management consultation process is underway at the time of writing that aims to protect "the ecological, cultural, and economic benefits provided by the coastal marine environment" (MLWRS, 2022). It also seeks public comments at the time of writing following the publication of any intentions paper after Indigenous consultations (MLWRS, 2023). In addition, there is the Watershed Security Strategy and Fund to help promote healthier watersheds across the province (MLWRS, 2023). 
While they remain in draft versions published in the early 2000s, the five wildlife management areas in the Fraser River Estuary have significant potential for high-impact conservation work, as referenced by Participants D and L, who had direct experience working on them. Finalizing these plans and laying out clear objectives and management actions for these wildlife management areas could be vital to improving outcomes for the species that rely on these areas. The lack of provincial leadership on advancing objectives for the wildlife management areas contrasts the public sector's stated dedication to the conservation of the Southern Resident Killer Whale population, as articulated by interview participants from the NGO sector. While various factors differentiate the two contexts, one might begin by observing the contrast in the public's awareness of the issue, demonstrating how fundamental community empowerment is to governance. 
Though different actors will need to be present at a central hub for coordination, the leadership of the federal and provincial government and Indigenous communities will be essential to prompt other actors to step up. With the financial resources and the moral authority to prompt others to follow in their stead, interview participants pointed to the necessity of their presence in any future adaptive governance arrangements intended to guide the future of the Fraser River Estuary. 
In imagining what the governance could look like a decade into the future, it would ideally have a renewed central hub supported by a broad base of public support for conserving the estuary with the necessary human and financial resources to manage it effectively. The Vancouver Fraser Port Authority's current role in coordinating impact assessments when they are also the proponent in the Roberts Bank Terminal expansion case should not be the case. Part of the advantage of FREMP was that it was at least at arm's length distance from any proponent. The current arrangement needs to change to help restore transparency to help facilitate public trust in the process. With the resurgence of the role of local Indigenous communities as stewards, there will likely continue to be a shift towards a model that focuses on co-governance and ensures the full respect of Indigenous rights according to the international standard.  
It will be necessary to critically examine the region's carrying capacity for the good of all and set ecological objectives accordingly on a longer time horizon. With a limited land mass bordered by ocean and mountains and an ecological system that can and will reach a tipping point should the ongoing decline continue, it will be essential to consider how to best strategically plan for the region's growth to continue to provide for all. 
[bookmark: _Toc133020877]Study Limitations and Future Research Directions
Given the limited time for this study, the research had significant limitations. Given the complexity of the region's governance, this topic could be the subject of a career in academia. The principal limitation was the lack of Indigenous interview participants by design. This choice was made deliberately because of the minimal time and the lack of established relationships with First Nation communities in the study area. To proceed in a good way, it is essential to take time to establish good relationships with the local communities, and the timeline of an undergraduate thesis project makes it challenging to do so. 
In addition, despite significant efforts to interview a representative from the Vancouver Fraser Port Authority, all interview requests were either redirected or ghosted. As the Port Authority is an essential actor in the management of the estuary, their perspective would have been valuable to include in this study, in addition to industry perspectives. 
As the dynamic governance landscape of the Fraser River Estuary continues to evolve amidst current and emerging pressures, it provides ample opportunity to adapt governance arrangements to the challenge they face with clear evidence pointing to the avenues forwards. Despite such challenges, fundamentally, the estuary continues to play host to millions as a site of international importance and offers optimism for a better future.
1. [bookmark: _Toc133020878]Appendix 1: Interview Questions
(Given that the interviews will take a semi-structured form, here is a list of questions that will be used and/or be used as a basis.)
1. To set the context for this interview could you begin by telling me a bit about how have you been involved in the coastal governance of the Fraser River Estuary? 
2. Compared to other regions you may be aware of, from your perspective, what makes the needs of the coastal governance system in the Fraser River Estuary unique?
3. Coming from an outsider perspective, I am very curious about the objectives of the management of the Fraser River Estuary. From your perspective, what are key objectives you would like to see reflected in the governance of the Fraser River Estuary? 
4. How does collaboration work in this area, positive and negative, effective, or not. Could you tell me about your experiences? What experiences of collaboration have you had with other actors involved in the governance of the Fraser River Estuary?
5. Following areas of collaboration, I am also curious about whether there are opportunities for actors to learn from each other, in both structured and unstructured settings. From your perspective, does the current system supports for learning and reflection by partners and between different levels of actors?
6. What opportunities do you see in the integration of migratory shorebird conservation and coastal resilience planning? 

7. In the academic area we talk about resilience in the climate change and ecosystem science, and it carries a lot of weight. What does it mean to you and what temporal and spatial scales do you consider? 
7a. Follow-up question: How do the needs and interests of shorebirds fit into that? 
8. Recognizing that the governance system of the Fraser River Estuary has a varied history, what would you like to see in the Fraser River Estuary coastal governance system on moving forward?
9. To conclude the interview, if you were queen or king for a day what would you do in the Fraser River Estuary? 
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