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Abstract 

Climate change is inevitable. The Intergovernmental Panel on Climate Change has 

forewarned the global community of the consequences of unrestrained burning of fossil 

fuels (Intergovernmental Panel on Climate Change [IPCC], 2011, para. 2). Until there is 

an economically viable source of alternative energy that can meet current and future 

demands, consumption of fossil fuels will continue to rise unless abated by models of 

governance that can assure sustainable use (Homer-Dixon & Garrison, 2010, p. 4). 

Climate change mitigation strategies take place in isolated cases where the resources and 

capability exist to address it. Biosphere reserves are governed as such. Each biosphere 

reserve has the ability to include climate change mitigation strategies within their 

mandates. Can these models of governance be used to demonstrate how to effectively 

address and mitigate climate change in other systems?  
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CHAPTER ONE: INTRODUCTION 

Background of Biosphere Reserves 

The use of biosphere reserves as examples of sustainable land, cultural and economic use 

has been established in Canada since 1978 (United Nations Educational Scientific and 

Cultural Organization [UNESCO], 2013, para. 2). Beginning with Mont Saint Hilaire, 

Quebec, UNESCO designated this space as an ecologically and culturally significant area 

(UNESCO 610 Biosphere reserves in 117 countries, 2013, p. 1). Having never been 

commercially exploited, Mont Saint Hilaire provides Canada with an example of how the 

value of place can be preserved and simultaneously urbanized.  

 Biosphere reserves aim to meet the social, economic and ecological imperatives 

necessary for balanced use (UNESCO MAB, FAQ, 2013, p. 1). Through the use of place-

based management, many biosphere reserves look to address the global issue of 

sustainable development on a local level (Kusov, Tesitel, Matejka & Bartos, 2008, para. 

2). Biosphere reserves are zoned to indicate the type of activity permitted within those 

boundaries (UNESCO MAB, FAQ, 2013, p. 1). The core zone is often referred to as the 

protected area and in many cases contains nationally or provincially designated parks or 

nature reserves. The activities permitted within the buffer and transition zones depend 

entirely on the local direction of each biosphere reserve (UNESCO MAB, FAQ, 2013, p. 

1). The buffer zone is meant for ecologically sound or sustainable use. These zones may 

permit industrial activity such as logging, aquaculture or development depending upon 

the ecological practices of those industries. The use of zones within biosphere reserves 









ensures a flexible guideline for activity within the area (UNESCO MAB, FAQ, 2013, p. 

1). 

 With the guidance of UNESCO as an international governing body, biosphere 

reserves can manage locally with their own set of objectives. As the landscapes of 

biosphere reserves differ, so do activities that occur within each reserve. The integration 

of protected spaces within productive landscapes requires biosphere reserves to have an 

effective decision-making process in place (UNESCO MAB, FAQ, 2013, p. 2). 

Biosphere reserves are governed according to the communities’ needs and best interest. 

However, as it will be later demonstrated, not all biosphere reserves have adapted their 

models of governance to manage decision-making processes effectively (Reed, 2007, p. 

33). Differing political, social, ecological and economic circumstances create varying 

challenges that scale across all biosphere reserves in Canada (Reed, 2007, p. 31). As the 

global community continues to try to meet the challenge of mitigating climate change, 

how can biosphere reserves lead the way in sustainable activity? To further investigate 

this question, I will compare the Clayoquot Sound Biosphere Reserve (CSBR) in Canada 

with the North Devon Biosphere Reserve (NDBR) in the United Kingdom. The structure 

of this paper presents background information and research context within the first two 

chapters and continues onto the comparative discussion within chapters three and four. I 

conclude with recommendations that I believe can lead biosphere reserve governance 

forward. 









 
Research Context 

 Climate change is a highly contested concept. Global nations are divided on 

whether there are tangible threats from climate change.  The international scientific 

community continues to warn countries of the ecological, social and economic 

consequences associated with neglecting to address climate change. Economists caution 

that the cost of future abetment resulting from global warming could result in massive 

global declines in gross domestic product (GDP) (Simpson, Jaccard, & Rivers, 2007, p. 

12). Governments disagree with scientists over the cause, consequence and urgency of 

climate change. Canada is no exception. Canada has recently cut a substantial portion of 

programs and funding that pertain to monitoring environmental health (DeSouza, 2012, 

para. 1).  

 Canada’s withdrawal from the Kyoto Protocol was one of the first indications that 

changing consumption patterns in a country with such an expanse and diversity in 

landscape would be an insurmountable challenge (Simpson et al, 2007, p. 92). 

Government involvement as it pertains to climate change mitigation within Canada is 

limited at best, especially at the Federal level. The current Conservative government 

appears more interested in economic development and the benefits from resource 

extraction. This leaves little room for climate change to surface as a priority on the 

national agenda (Mayeda, 2010, para. 11). Despite public outcry, the current Canadian 

government argues that the economic action plan is a way to safeguard our future 

(Kennedy, 2013, para. 12). Resource extraction provides huge potential for economic 

gain and the Canadian government has made industry their first priority. Given the 

limited capacity of funding or available programs to prioritize addressing climate change, 









Canadians must look elsewhere for examples of governance that exemplify mitigation of 

climate change.  

 Biosphere reserves provide space for communities to become involved in 

discussions and initiatives that address issues like climate change. However, biosphere 

reserves themselves have multiple factors that greatly influence their ability to make 

change. Canadian biosphere reserves face pressures from multiple stakeholders for the 

use of resources within the reserves. Industry demands, First Nations land claims, science 

and research access, provincial or federal government involvement and community 

investment are examples of competing demands these biosphere reserves must manage 

on a local level. Clayoquot Sound Biosphere Reserve (CSBR) on Canada’s west coast 

struggles with a unique set of challenges like managing multiple stakeholder interests 

such as logging; aquaculture and First Nations land claims. With the goals of 

conservation, education and research, the question of how to mitigate global climate 

change could be answered through the models of governance exemplified by the network 

of biosphere reserves (UNESCO MAB, FAQ, 2013, p. 1). Biosphere reserves are 

complex systems and like all systems require resilience to ensure survival. 

 Maintaining resilience in all systems, like ecosystems or social systems is crucial to 

the survival of all systems (Dale, 2001, p. 164). As interviewee E notes, adaptation is 

equally important, as the variables that affect systems are likely to change over time. 

Biosphere reserves are examples of systems that strive to preserve the integrity and 

diversity necessary to withstand major climatic changes. Ecosystems are susceptible to 

minute changes in their systems, likewise market systems are susceptible to minute 

global economic change (Dale, 2001, p. 163). If the global community continues to 









undervalue ecosystem services and natural resources, the cost of environmental 

degradation has the potential to majorly disrupt global economic systems (Islam, 

Munasinghe & Clarke, 2004, p. 153). 

  Until markets can incorporate externalities like damage from environmental 

impact, the global community cannot value natural resources to their full extent (Dale, 

2001, p. 56). Biosphere reserves exemplify the value of natural resources by establishing 

limits for extraction in order to ensure sustainability. Biosphere reserves have the 

opportunity to showcase governance strategies necessary to adapt to changes from 

climatic events such as rising sea levels that threaten communities across the globe. 

Comparing North Devon Biosphere Reserve (NDBR) and CSBR, there is an opportunity 

to uncover what governance structures are effective at mitigating and adapting to climate 

change and their potential to influence other governance structures.  

 NDBR provides an effective case study for comparison with CSBR. Located along 

the south west coast of England, NDBR has a unique history, mandate and location to 

research from. These two biosphere reserves will provide the framework for the 

discussion of climate change and how it relates to models of governance. Interviewee B 

notes that biosphere reserves are commonly referred to as living laboratories and are 

often undervalued as platforms for change. As discussions with interviewee C will later 

demonstrate, the value North Devon associates with their biosphere reserve ensures a 

prosperous ecological, social and economic future. Biosphere Reserves as an example of 

adaptive, sustainable systems could be considered models of governance useful for the 

guidance of future activity. Can these models of governance begin to address the over-









exploitation of natural resources, the burning of fossil fuels and reconnect us to the 

concept of ethical use? 

Global Climate Change 

 The saturation of carbon dioxide in the atmosphere from the burning of fossil fuels 

over the last one hundred years creates a disturbing reality for future generations 

(Simpson et al., 2007, p. 15). Carbon dioxide levels have reached 500 parts per million 

(ppm) in much of the arctic region (350.org, 2013, para. 1). Scientists have concluded 

that a concentration of 350 ppm and below is a safe saturation point for carbon dioxide in 

the atmosphere. Beyond 350 ppm, the consequences of climate change become 

catastrophic (350.org, 2013, para. 1). Trending towards an increase in energy demand, the 

global community’s need for fossil fuels continues to grow. The burning of fossil fuels 

continues to reinforce the effects of global warming resulting in major climatic shifts like 

the exponential rate at which the polar ice caps are melting (Simpson et al, 2007, p. 28).  

 The melt of polar ice caps and arctic sea ice present two major challenges for the 

global community. The thaw of polar ice caps has a direct affect on rising sea levels 

(Simpson et al, 2007, p. 28). Coastal communities will become threatened and or forced 

to relocate unless substantial action takes place to adapt to or mitigate rising sea levels. 

Additionally, the reliance of varying species on arctic sea ice ensures that with the thaw 

of those habitats, species will be displaced and lack reliable food sources (Simpson et al, 

2007, p. 29). With the loss of habitat come the threat of extinction and subsequently the 

loss of biodiversity (Dale, 2001, p. 46). Biodiversity ensures genetic diversity and the 

ability of species to adapt and maintain resilience. The loss of one species can have a 

ripple effect, threatening multiple species and decreasing the abundance of the food 









chain. Our own ability to survive will be challenged with the loss of biodiversity (Dale, 

2001, p. 46). For example, the loss of bumblebee populations in China has forced the 

country to self pollinate to ensure food security remains protected (Rundle, 2012, para. 

2). These examples are only two of many climatic events currently unfolding. 

 The concept and complexity of climate change continues to prevent global action. 

How can nations begin to band together to address a concept that many refuse to accept? 

Without the ability to influence behavior, the burning of fossil fuels will continue 

unabated. The inability to change behavior comes from misunderstanding what the 

perceived barriers and benefits are to changing the desired behavior (McKenzie-Mohr & 

Smith, 1999, p. 3). In the example of climate change, the complexity is so great that 

conversations on a global level often come to a halt before a plan can emerge. As 

Simpson et al. (2007) argues the lack of effort to take accountability for each country’s 

carbon emissions is reminiscent of the Tragedy of the Commons argument (p. 19). Not 

one particular country is responsible for the saturation of carbon dioxide in the 

atmosphere and damage has not been identified to specific country’s contributions 

(Simpson et al, 2007, p. 19). This stalemate reinforces consumptive behavior.  

 Climate change lacks the boundaries that we traditionally use to govern. Climatic 

events will not discriminate based upon which country outputs the greatest carbon 

emissions. Canada withdrew from the Kyoto Protocol stating that until China can account 

for their carbon dioxide emissions, Canada should not be held accountable for ours 

(Simpson et al, 2007, p. 20). Climatic events will not discriminate against which country 

has the greatest GDP or economic ability to recover from such devastating events. The 

surge in natural disasters like hurricane Katrina has proven one point quite dramatically. 









Recovery from such devastating events requires global economic and social support. At 

what point will those events be too frequent to recover in any meaningful way? Hurricane 

Katrina occurred in 2005 and the community of New Orleans still struggles to re-build 

their city to this day. Whether the debate extends from if climate change exists to what 

the proper cause of climate change is, the ability to address climate change as a whole 

remains as one of the greatest challenges of the twenty first century (Simpson et al, 2007, 

p. 258). If the concept of climate change is accepted and the desire to create change 

exists, what examples can be helpful in guiding multiple stakeholders in mitigating the 

effects of climate change?  

Canada and the United Kingdom – A biosphere reserve perspective 

 Biosphere reserves within Canada and the United Kingdom exist in differing 

landscapes both politically and ecologically. Interviewee C emphasizes that biosphere 

reserves are vulnerable to funding stability and are currently suffering from fiscal 

austerity. However, the funding from government agencies with the United Kingdom is 

robust in comparison to Canadian governmental funding. Ecologically, both biosphere 

reserves border coastal ecosystems and face some of the same issues of degradation and 

future concern over rising sea levels. Populations of surrounding communities are where 

these biosphere reserves vary greatly. North Devon is home to roughly 153,000 residents 

whereas the permanent population within the Clayoquot Sound is 3000 residents (UK 

Man and the Biosphere Committee, 2013, para. 2). Both NDBR and CSBR have 

undergone recent periodic reviews and continue to address issues specific to local needs 

and global priorities like sustainable development. The governance of these two 

biosphere reserves differs greatly. The ability to address issues of climate change depends 









heavily on the ability for these biosphere reserves to manage their governance structure. 

In this regard, these biosphere reserves provide distinct similarities and differences ideal 

for a case study comparison.   

Objectives 

 My objective is to investigate and understand what models of governance or 

management practices are effective in mitigating issues of climate change on a local 

level. Further, how do these practices guide community based-initiatives for biosphere 

reserve involvement? North Devon and Clayoquot Sound have differing models of 

governance, each with their own structures and mandates. Exploring the activities within 

biosphere reserves gives a small insight into how local communities perceive climate 

change.  

There are few organizations that have the support of intergovernmental 

organizations like UNESCO who can dedicate time and funding towards initiatives that 

address climate change. As will be further demonstrated, the need for effective 

governance systems has the ability to impact organizational productiveness. Likewise, if 

countries are not globally connected through a governance structure, facilitation of issues 

like climate change becomes increasingly challenging. Biosphere reserves exist within 

communities that are committed to understanding how it is possible to live in balance 

with their surroundings. From this basis, topics like climate change are more accessible to 

local communities. Communities have the opportunities to work with experts in the field 

of community development, sustainability and conservation. With such expertise, 

communities involved with biosphere reserves have the power to influence change. My 









objective is to understand how local governance impacts the agendas and activities of 

both the NDBR and the CSBR.  

CHAPTER TWO: METHODOLOGY 

Research Approach 

I chose to complete a comparative case study with two biosphere reserves that are 

distinct in locations but similar in coastal geographical features. Both biosphere reserves 

are situated on coastlines and share similar ecological qualities. As a result, CSBR and 

NDBR face similar challenges from the affects of climate change. An example, as 

interviewee A states, of future threats include rising sea levels and an increase in water 

temperatures. The rise in oceanic temperatures adversely affects overall food production 

and endangers the survival of these ecosystems. In order to mitigate and or adapt to such 

changes, both biosphere reserves participate in scientific monitoring of oceanic processes. 

Comparing biosphere reserves that have such similar ecological qualities allows for a 

much richer analysis and relevancy.  

As it relates to climate change, these biosphere reserves are both engaged in 

mitigation and adaptation strategies with their local communities. Interviewee B notes 

that the commitment to creating healthy communities and future vitality is a strong 

component of both biosphere reserve mandates. However, the capacity for both biosphere 

reserves to effectively address climate change becomes evident as the governance 

structure takes shape.  

Because both biosphere reserves exist under the structural umbrella of UNESCO, 

the governance structure has some already established similarities. Each biosphere 

reserve must be designated with three distinct zones (Canadian Biosphere Reserve 









Association FAQ, 2013, para. 5). Each zone indicates what type of activity is permitted in 

each area. Activities within biosphere reserves strive to meet the UNESCO mandate of 

sustainable development with the goal of enhancing local ecological, economic and 

cultural values (Canadian Biosphere Reserve Association FAQ, 2013, para. 3). As 

interviewee A describes, each biosphere reserve is at liberty to decide what projects are 

important and viable for their local region. The role of UNESCO is to support financially, 

scientifically or technically as each biosphere reserve needs (Canadian Biosphere Reserve 

Association FAQ, 2013, para. 7). The freedom for local biosphere reserves to decide 

upon what governance structure is most effective for their needs gives breadth to the 

comparison.  

I guided my research using qualitative methodologies. Using expert non-

probability purposive sampling, I interviewed biosphere reserve executive directors, 

managers or board members in each case study (Tellis, 1997, para. 3). Additionally, I 

used a combination of direct observation and written documents to supplement the un-

predictability of qualitative research (Stringer, 1999, p. 175). I chose to use purposive 

sampling, specifically expert interviewees for several reasons. Residents of Canada do 

not yet easily recognize biosphere reserves. This is true even with people who reside 

within the biosphere reserve. Knowledge about biosphere reserves is limited at best, let 

alone when speaking about governance structures within those biosphere reserves. While 

I was interested in conducting focus groups, the knowledge base surrounding biosphere 

reserves was far too limited for the research and analysis I required. For this reason, my 

sample is small and specific to those with expert knowledge. This sample includes 

executive directors, managers, board members and members at large. In addition to the 









limitation of viable participants, I struggled with acquiring interest within the United 

Kingdom and to a lesser extent, Canada.  

Through the work I had completed within Clayoquot Sound previously, I was able 

to rely on already established relationships form which to draw expert participants. As 

Ballamingie and Johnson (2011) relate in their own experiences, being a member of the 

community or locally relevant mitigates some of the challenges associated with access to 

research (p. 725). I was not able to acquire the necessary funding as an independent, un-

sponsored student to travel to the United Kingdom to interview participants. I believe this 

prohibited me from being able to build the necessary trust and relationships with some of 

the key interviewees I needed to secure. Being a first time researcher, my anxiety and 

vulnerability as a student was heightened. I contacted many potential participants in 

North Devon multiple times with no response. Similar to the powerlessness Ballamingie 

and Johnson (2011) felt within their own research efforts, I had to accept that the few 

participants I did have would be a sufficient contribution to my research (p. 277).  

Conversely, my experience in Canada with the Clayoquot Sound was challenging 

in differing ways. Clayoquot Sound and the surrounding First Nations and non-First 

Nations communities have been researched extensively. The history of colonization, 

environmental protests and intrusive industrial development has made the communities 

wary of any potential researcher being conducted (Morrow, 2013, p. 1). Specifically 

within First Nations communities, the relationship of researcher and participants 

progressed to the point of abuse (Morrow, 2013, p. 1). Research was being published 

without permission and First Nations communities were left feeling vulnerable and used 

(Morrow, 2013, p. 1). With past abuse on the part of researchers and a vision for the 









future, interviewee B described how Clayoquot Sound Biosphere Trust created a standard 

of conduct necessary for all researchers interested in engaging with local community 

members in the Clayoquot and Northern Barkley region. Part of the goal was to ensure 

that the research conducted would be ethical and mutually beneficial for the community. I 

was acutely aware of the historical relationship and felt that my inquiry into the First 

Nations perspective was unnecessary. As a white, middle class female, I am aware of my 

privilege as a researcher and did not want to further perpetuate the othering of First 

Nations participants that has occurred in the past (Ballamingie & Johnson, 2011, p. 723). 

Part of my commitment to researching in Clayoquot Sound is that I respect the history of 

past relationships and discourse surrounding First Nations people. For this reason, I 

purposively chose to limit my scope of research and not include a First Nations 

perspective.  

Project Participants 

Using an expert sample of participants, I had access to people who had direct 

involvement creating, maintaining and challenging the governance structures and 

initiatives of both biosphere reserves. I approached participants based on their positions 

within the perspective biosphere reserve and made initial contact through email or phone 

calls. Based on their responses, I sent out the invitation to participate letter, the consent to 

participate in research form and the questionnaire. Participants who I was able to 

interview in person received the same documents minus the questionnaire, as I would be 

reviewing the interview template with them at the time of the interview. The interview 

template can be found in Appendix A. Because I was restricted geographically, the 

members of the NDBR were offered an online Skype interview, a phone interview or a 









questionnaire to complete. The questions in the questionnaire were identical to the 

questions I asked for live interviews. The only difference between the live interview 

template and the questionnaire was the number of questions asked within the 

questionnaire. Because I was not able to diverge from the original question like I would 

in live interviews, I included more questions within the questionnaire to ensure depth. 

Both members of the NDBR chose to complete the questionnaire on their own time as 

opposed to an online Skype interview or telephone interview. With the difference in time 

and conflicting schedules, it proved easiest for the participants to complete the 

questionnaire. I ensured that a time frame for completion was given. If the participants 

needed more time I communicated that I was flexible for extension if need be. Both 

participants communicated that they were open to further questioning through email if 

required. 

All of the interviews for participants of the CSBR were conducted in person. I 

was able to budget enough to travel to Tofino multiple times to take pictures, conduct 

interviews and collect additional data. My past relations with community members in 

Clayoquot Sound made it substantially easier to approach potential participants and made 

me far less vulnerable than in the case of NDBR. To ensure a rich analysis of both 

biosphere reserves, I had to rely more heavily on documentation within NDBR to 

mitigate the scarcity of project participants (Ballamingie & Johnson, 2011, p. 217). Upon 

completion of the interviews, participants were then given the option to withdraw at any 

point if they thought necessary. Maintaining open communication with participants was 

vitally important to the overall process. Finally, participants were given the ability to 

provide feedback and review the thesis in its final production. 









 
Process Evaluation 

In order to create a feedback loop within this thesis, I decided to include a section 

evaluating the research process. By evaluating the challenges and successes within my 

research, I can better prepare for future research endeavors. Reflection of the process 

enables me to remain as an active participant of the research (Stringer, 1999, p. 132).  

Recognizing that I was a first time researcher, there are multiple areas I would 

dedicate more time and thought to. Building relationships in the proposed areas of 

research proved to be much more important than I had originally anticipated. The element 

of trust in my research was key in receiving interest from community members. As 

Ballamingie and Johnson (2011) recounted, without personal relevancy in the 

communities, participation can be limited and significantly prohibit research (p. 716). 

Had I been able to secure funding, I would have made it a priority to travel to the United 

Kingdom (UK). Aware that this would increase my ecological footprint, I believe my 

presence within the community would have significantly increased my ability to access 

participants. Subsequently, my research would have served well with the added 

complexity. Although all six interviewees were detailed in their responses, the addition of 

participants would have given my research a wide variety of perspectives and greater 

depth to the expert sample. 









 
CHAPTER THREE: BIOSPHERE RESERVES 

Functions of Biosphere Reserves 

UNESCO defines biosphere reserves as spaces that are designated to promote 

sustainable development in local communities (UNESCO, Ecological Sciences for 

Sustainable Development, 2013, para. 2). In an effort to reconcile the relationship of 

people with nature, biosphere reserves aim to create initiatives that celebrate social, 

economic and cultural qualities (UNESCO, Ecological Sciences for Sustainable 

Development, 2013, para. 4). Biosphere reserves are designated when there is a desire to 

showcase or preserve an area that communities think deserve special international 

recognition (Canadian Biosphere Reserve Association, 2013, para. 1). In many examples 

this begins with a core area that was previously designated as a park or nature reserve 

(Canadian Biosphere Reserve Association, 2013, para. 3). In the case of Clayoquot Sound 

and North Devon, both communities recognized the need for preserving spaces that were 

integral to the environmental and cultural health of the region (UNESCO, Ecological 

Sciences for Sustainable Development, 2013, para. 2). The significance of these spaces 

then becomes the catalyst for the application to become a biosphere reserve. 

In the example of Clayoquot Sound, the catalyst came when stands of old growth 

forest was slated for logging (Clayoquot Biosphere Trust, History, 2013, para. 1). 

Clayoquot Sound bears some of the last temperate old growth forests in North America 

and the news of its imminent danger became an international concern (Clayoquot 

Biosphere Trust, History, 2013, para. 1). The subsequent protests made history and 

remain as one of the largest cases of civil disobedience in Canada (Prince George Citizen, 









2000, para. 1). The result of these protests was the eventual designation of Clayoquot 

Sound as a biosphere reserve.  

Likewise, North Devon, specifically Braunton Burrows, was recognized as a site 

of special consideration for its extensive coastal dune system, woodlands, marshes and 

marine ecosystem surrounding Lundy Island (UK Man and the Biosphere Committee, 

2013, para. 3). The Taw and Torridge estuary became the geographical centre for the 

North Devon Biosphere Reserve as it plays an integral part in maintaining the industrial 

and agricultural components of the North Devon area (UK Man and the Biosphere 

Committee, 2013, para. 4). Subsequently, North Devon completed the application process 

and designated the Taw and Torridge estuary as a biosphere reserve to ensure 

environmental and cultural protection through research and conservation (UK Man and 

the Biosphere Committee, 2013, para. 3). Biosphere reserves like the NDBR all have 

unique goals and challenges when it comes to their particular spaces (UNESCO, 

Ecological Sciences for Sustainable Development, 2013, para. 1). Because of the 

diversity in each biosphere reserve, UNESCO has created specific guidelines to ensure 

communities have the ability to decide what initiatives are applicable to their needs 

(UNESCO, Ecological Sciences for Sustainable Development, 2013, para. 4). 

Each biosphere reserve is free to decide which priorities or mandates they see as 

most appropriate for their site (UNESCO, Ecological Sciences for Sustainable 

Development, 2013, para. 1). However, sustainable development remains as the main 

driver behind UNESCO’s priority for biosphere reserves (UNESCO, Ecological Sciences 

for Sustainable Development, 2013, para. 2). This priority includes creating innovative 

sites where education and research can make an impact locally and globally (UNESCO, 









Ecological Sciences for Sustainable Development, 2013, para. 2). The concept of 

sustainable development has a wide scope and while this can sometimes be difficult in 

streamlining divergent ideas, the concept inspires conversation and drives action (Dale, 

2001, p. 3).  Because the concept of sustainable development is so broad and open to 

interpretation, biosphere reserves have created a vision and mission to streamline what 

this term means for them (Thaddeus, 1996, p. 489). Vision and mission statements for 

biosphere reserves are often developed during the application process (Canadian 

Biosphere Reserve Association, 2013, para. 1). These mandates usually stem from the 

justification that a biosphere reserve needs to exist. An example of this can be found 

within the North Devon Biosphere Reserve. As discussed previously, the Braunton 

Burrows were internally recognized as an irreplaceable and intrinsically valuable 

ecosystem. The need to protect the burrows increased over time and was the original 

argument for creating the North Devon Biosphere Reserve (UK Man and the Biosphere 

Committee, 2013, para. 3). Therefore, the vision and mission for this particular biosphere 

reserve includes protecting and educating the public about this outstanding and unique 

dune system (UK Man and the Biosphere Committee, 2013, para. 3). Similarly, under 

consultation with local residents, the vision for Clayoquot Sound was created in the year 

of designation (Clayoquot Biosphere Trust, History, 2013, para. 2). The vision and 

mission of biosphere reserves also helps to establish what activities will be permitted 

within the boundaries of each reserve. The maps shown in Figure 1 and 2 below 

delineate the boundaries of the Clayoquot Sound Biosphere Reserve and North Devon 

Biosphere Reserve. 









 
Figure 1. Area map of Clayoquot Sound Biosphere Reserve 

 
Figure 1. Denotes the breakdown of the zones within the Clayoquot Sound Biosphere 
Reserve. Permission granted by the Clayoquot Biosphere Trust. 
(www.clayoquotbiosphere.org)

 
 
 
 
 
 
 
 









 
Figure 2. Area map of North Devon Biosphere Reserve 

 
Figure 2. Denotes the breakdown of the zones within the North Devon Biosphere 
Reserve. © Crown Copyright and database right 2013. Ordnance Survey 100019783. 
 

To determine what type of activity is permitted within the biosphere reserve, 

zones are created to distinguish each area (UNESCO, The Seville Strategy for Biosphere 

Reserves, 2013, p. 1). Prior to 1995, zoning was not part of the biosphere reserve 

structure. The structure of zones was introduced within the Seville Strategy and biosphere 

reserves were encouraged to switch to the current structure (UNESCO, The Seville 

Strategy for Biosphere Reserves, 2013, p. 1). There are three zones within each biosphere 

reserve (UNESCO MAB, FAQ, 2013, p. 1). The core zone is the area that is sometimes 

designated as a park or reserve and is dedicated to preservation and conservation. The 

buffer zone is the area designated for education, research and recreational activity 

(UNESCO MAB, FAQ, 2013, p. 1). Activities within the buffer zone must be low impact 









and fit within the agenda of conservation (UNESCO MAB, FAQ, 2013, p. 1). The final 

zone is called the transition zone or in Canada, the area of cooperation (UNESCO MAB, 

FAQ, 2013, p. 1). The transition zone showcases sustainable development at its core 

(UNESCO MAB, FAQ, 2013, p. 1). Resource extraction, industry demands, urban 

development and agricultural activities all play a part in transition zones. Because the 

transition zone often involves multiple stakeholders, the majority of consultation and 

cooperation is required within this area (UNESCO, The Seville Strategy for Biosphere 

Reserves, 2013, p. 1). Utilizing the guiding principles of conservation and education, the 

transition zone is ideal for biosphere reserves to manage resource practices. Although 

each biosphere reserve contains a core, buffer and transitional zone, the size of each zone 

can vary widely (UNESCO, The Seville Strategy for Biosphere Reserves, 2013, p. 1). 

The justification of how much space is dedicated to each zone depends on the mandates 

of each biosphere reserve. In the case of CSBR and NDBR, the difference is quite 

profound. See Figure 3 below. 






Figure 3. Comparison of zones in hectares

Figure 3. Comparison of zones in North Devon Biosphere Reserve and Clayoquot Sound
Biosphere Reserve. Percentages represented in hectares.
 








Comparison of zones in hectares 

Comparison of zones in North Devon Biosphere Reserve and Clayoquot Sound
Biosphere Reserve. Percentages represented in hectares. 


















 
Comparison of zones in North Devon Biosphere Reserve and Clayoquot Sound 





















 
Referring to the value of the core zone in NDBR in Figure 3, the percentage value 

does not accurately reflect the total amount of hectares, as the value is so small relative to 

the total value. The core zone only accounts for 0.03% of the overall area. This equates to 

1,333 hectares. Likewise, the buffer zone within NDBR accounts for a value of 0.08% or 

3, 290 hectares. In contrast, the majority of space within NDBR is dedicated to the 

transition zone. The representation of zones in NDBR greatly differs with CSBR.  

Within CSBR, the transition zone is the only apparent similarity, illustrated as the 

largest percentage of space. The core zone is where these biosphere reserves illustrate 

their contrasts. The core zone of CSBR accounts for 32% of the space – a glaring contrast 

to the 0.03% NDBR has committed to the core area. Similarly, the buffer zones within 

these two biosphere reserves are separated by almost 17% of total occupied space. As an 

onlooker, it would appear as though the priorities for these two biosphere reserves were 

very different. However, the historical circumstances play a significant part in dictating 

the amount of preserved spaces within these biosphere reserves. As previously discussed, 

CSBR came to fruition from the protest over the proposed tree farm license (TFL) to cut 

old growth forest. The communities within Clayoquot Sound wanted to ensure that the 

necessary area was protected but that resources could still be used sustainably (Clayoquot 

Biosphere Trust, 2013, para. 1).  It was within the best interest of the communities to 

secure as much preserved space as possible to avoid future TFL requests. The Canadian 

federal government provided a twelve million dollar endowment fund to assist with 

support for education, research and preservation in the name of sustainability (Clayoquot 

Biosphere Trust, para. 4). As such, the commitment to securing more space for 

preservation was a priority. This is not the case with NDBR. Although the original intent 









for the designation of NDBR in 1976 was to protect Braunton Burrows, the biosphere 

extended to create a more comprehensive area that could support community 

development and conservation compatibly (UK Man and the Biosphere Committee, 2013, 

para. 1). Because North Devon extended their biosphere reserve to include the newly 

developed Seville Strategy in 2002, the transition zone became the main focus for 

sustainable development and subsequently has the most amount of space dedicated to it 

(UK Man and the Biosphere Committee, 2013, para. 3). The introduction of the Seville 

Strategy aided the progress of biosphere reserves and is responsible for how biosphere 

reserves function today (UNESCO, The Seville Strategy for Biosphere Reserves, 2013, p. 

3). 

UNESCO Directives 

The Seville Strategy in 1995 became a turning point for many of the biosphere 

reserves (UK Man and the Biosphere Committee, 2013, para. 3). The work of biosphere 

reserves was moving away from strictly preserving spaces to a more holistic view of 

sustainable development in order to reconcile people with nature (UK Man and the 

Biosphere Committee, 2013, para. 3).  Sustainable development and community 

engagement became the new priority of UNESCO to ensure biosphere reserves remain 

relevant (UK Man and the Biosphere Committee, 2013, para. 3). Although conservation 

and preservation were still relevant goals of biosphere reserves, they were no longer the 

sole mandate. To keep biosphere reserves relevant, UNESCO recognized the need to 

evolve with the new imperative of sustainable development. Subsequently, conferences 

were held in Seville, Spain to engage hundreds of experts from over 100 countries to 

evaluate past strategies and to create new ones (UNESCO, The Seville Strategy for 









Biosphere Reserves, 2013, p. 1). The Seville Strategy was born in 1995 and was 

exceptionally important in moving the framework of biosphere reserves forward 

(UNESCO, The Seville Strategy for Biosphere Reserves, 2013, p. 3). The poignant 

strategy included ideas for incorporating local social enterprise, ensuring the survival of 

natural and cultural diversity, and establishing a framework to improve connection with 

the World Network of Biosphere Reserves (UNESCO, The Seville Strategy for Biosphere 

Reserves, 2013, p. 1). As biosphere reserves progressed as sites of innovation and 

education, so too did the need to ensure biosphere reserves were meeting their new 

mandates. As a result, periodic reviews were introduced as a tool for individual biosphere 

reserves and UNESCO to ensure the zones, functions and scale of biosphere reserves 

were being reviewed every ten years for relevancy (UNESCO, Ecological Sciences for 

Sustainable Development, 2013, para. 1). Periodic reviews include a full review of the 

projects, initiatives and activities that biosphere reserves are involved with (Reed & 

Egunyu, 2013, p. 107). This review allows for UNESCO as an organization accountable 

for biosphere reserves to discuss weak points with each biosphere reserve (Reed & 

Egunyu, 2013, p. 107). As a result, biosphere reserves are able to develop a plan that 

meets current criteria for biosphere reserves (UNESCO, Ecological Sciences for 

Sustainable Development, 2013, para. 2). Although the findings of periodic reviews are 

ultimately overseen and decided upon by UNESCO’s International Co-ordinating 

Council (ICC), the reviews are conducted by members of the Man and Biosphere 

Programme (MAB) (UNESCO, Ecological Sciences for Sustainable Development, 2013, 

para. 1). Committee members of MAB and the Canadian Commission for UNESCO are 

Canada’s direct link to UNESCO. The Canadian Biosphere Reserve Association (CBRA) 









is the national organization committed to assisting biosphere reserves in achieving their 

mandates, being a liaison between governments and biosphere reserves and work to 

ensure Canadian biosphere reserves are recognized for their efforts domestically and 

internationally (CBRA, 2013, para. 2).  

Clayoquot Sound Biosphere Reserve and North Devon Biosphere Reserves have 

both successfully undergone period reviews, as interviewee B states. North Devon 

Biosphere Reserve was the first biosphere reserve in the United Kingdom to instigate the 

Seville Strategy and is regarded as a leader in community and sustainable development 

(UK Man and the Biosphere Committee, North Devon Biosphere Reserve, 2013, para. 1). 

Similar to the Canadian MAB programme, the United Kingdom has the UK MAB 

programme (UK Man and the Biosphere Committee, 2013, para. 1). Although the 

governance structure between these two biosphere reserves is almost identical as it relates 

to MAB, the ICC and UNESCO, the governance structure within each reserve differs 

greatly (UNESCO, Ecological Sciences for Sustainable Development, 2013, para. 4). As 

discussed previously, the reasons behind each individual designation can play a large part 

in the overall governance structure of biosphere reserves. If, as, interviewee B notes, 

these governance structures are not successful, biosphere reserves become stagnant and 

progress can be limited. Consequently, if biosphere reserves cannot progress 

democratically, they become susceptible to de-listation. The failure of biosphere reserves 

to instigate a working governance structure often creates a dichotomy between innovation 

and futility. 









 
Existing Models of Governance within Canada and the United Kingdom 

Governance structures within biosphere reserves are often complex systems that 

contend with difficult subject matters like climate change. Each biosphere reserve is 

structured differently. Interviewee C clarifies that in the case of NDBR and CSBR, their 

structures share some basic qualities. In both cases, NDBR and CSBR are governed by 

non-legal organizations. Biosphere reserves are governed by soft law outlined in the 

Statutory Framework for Biosphere Reserves (UNESCO MAB, FAQ, 2013, p. 3). This 

framework applies to all biosphere reserves and the responsibility lies with the national 

MAB programme to ensure biosphere reserves are meeting the criteria and functioning 

accordingly (UNESCO MAB FAQ, 2013, p. 3). If there were issues within the biosphere 

reserve that threaten ecosystem management, countries would rely on established 

national framework for the protection of potentially threatened ecosystems (UNESCO 

MAB FAQ, 2013, p. 3). This may be the case for some biosphere reserves that have 

challenges surrounding resource extraction. However, there are instances where 

biosphere reserves feel the necessity to apply for legal status to ensure the protection of 

the natural environment within the reserve (UNESCO MAB FAQ, 2013, p. 3). Beyond 

the basic governance of UNESCO, MAB and the World Network of Biosphere Reserves 

(WNBR), the governance of NDBR and CSBR are organized differently. For the purpose 

of this discussion, I will outline how CSBR is governed, followed by the governance 

structure of NDBR. This will allow for a comprehensive comparison of both governance 

structures.  









 
CSBR Governance  

Clayoquot Sound Biosphere Reserve has ten-person board of directors. 

Interviewee A notes that Five First Nations representatives and five non-First Nations 

representatives are appointed from surrounding communities. The First Nations 

representatives are appointed from the Toquaht, Ucluelet, Tofino, Ahousaht and 

Hesquiaht communities. Three representatives are appointed from the municipality of 

Ucluelet, Tofino and Area C (otherwise known as the Alberni-Clayoquot Region). The 

remaining two members are volunteers who are interested in participating and are 

appointed as at large board members. Additionally, there are two non-voting members: 

Environment Canada and the Department of Fisheries and Oceans, who act as special 

advisors.  As interviewee B states, there are no elected officials on the board of directors 

for CSBR. The Clayoquot Biosphere Trust (CBT) is the organization that represents the 

Clayoquot Biosphere Reserve and manages the Canada Fund accordingly. 

Interviewee A and B assisted with the breakdown of the CBT structure. Within 

the trust there is a managing director, a research coordinator, and an office manager. The 

board then appointed two co-chairs – one First Nations and one non First Nations. 

Because CSBR was given a twelve million dollar endowment, they also have a financial 

committee and special advisors to assist with the administration of the Canada Fund 

endowment. In addition to the financial committee, there were five other committees 

appointed to assist with the proposal calls from the committee. These committees were 

established to provide expertise in the fields of marine, aquatic, terrestrial, cultural and 

community development with volunteer members from the community. Proposals for 

funding were made from interested community members or organizations that were 









interested in engaging in values that are compatible with those living within the biosphere 

reserve. Applicants were required to meet certain criteria in order to be considered for 

funding and one of the main pre-requisites was that CBT could not be the sole funder. 

The proposal had to fall into the category of training and development, research, 

education or community health. The five above-mentioned committees would then make 

recommendations to the board of directors. The board members then reviewed the 

recommendations and a consensus decision was made. With the involvement of the 

committees and board members, there was assurance that the decisions being made were 

in the best interest of the community and the biosphere reserve. Funding was provided 

through the interest accrued on the capital of the original twelve million dollar 

endowment. 

CSBR Funding 

 Although the endowment, as interviewee A and B noted, Clayoquot Sound 

Biosphere Reserve received represents an anomaly in most Canadian biosphere reserves, 

CBT still struggled with acquiring additional funds for the. Because CSBR was given 

such a large endowment, there was an assumption that additional funding was not 

required. However, as interviewee A discusses, CBT is only allowed to access the interest 

made on the capital, not the capital itself. This made applying for additional funding 

through other organizations difficult as the CBT was seen to be “greedy” in its 

application for funding when other local organizations were working with much less. 

Currently, the CBT is researching additional ways they can procure funding by 

establishing additional organizations tied to the CSBR, says interviewee A. Whereas 









CSBR only has one organization associated with its biosphere reserve, interviewee C 

depicted how NDBR has twenty-six associated partnerships. 

NDBR Governance  

The UNESCO World Biosphere Coordinator manages North Devon Biosphere 

Reserve, notes interviewee C. Within the essential team, the biosphere reserve has a 

biosphere officer for landscape and biodiversity, a biosphere reserve outreach 

coordinator, a biosphere field officer and an administrator (North Devon Biosphere 

Reserve, 2013, para. 2). Working with 26 partnerships, interviewee C notes that the 

NDBR is a non-legal constituted body with one chairman and two vice chairman.  The 

26-member partnership acts like a board of governors and the biosphere reserve receives 

strategic direction from the organizations. There are two non-profit organizations 

attached to the biosphere reserve in North Devon, one is a charitable trust and the other, a 

traditional non-profit organization.  Under the management of the UNESCO World 

Biosphere Coordinator, the partnerships and the board of governors reach a collective 

agreement and decide on an appropriate action plan for implementation of new 

initiatives, dictates interviewee C. Partnership volunteers are taking the lead on projects 

and working to represent the biosphere reserve. This style of governance benefits both the 

executive team and the volunteers alike. With volunteers leading the initiatives, the 

community has a heightened sense of empowerment and the executive team is able to 

take a step back as the driver of action. In addition, the partnerships and local companies 

are more likely to help support the biosphere reserve financially. 









 
NDBR Funding 

Although the NDBR receives core funding from some government agencies, 

interviewee C notes that they face the same austere fiscal climate as Canada does. The 

need for biosphere reserves to fundraise is becoming more pronounced as core funding 

continues to suffer. Fundraising happens on a project specific basis and there are efforts 

to incorporate proceeds from local businesses. There is the opportunity for local 

businesses that form partnerships with the NDBR to illicit contributions from guests to 

help maintain sustainable tourism within the biosphere reserve. The funding structures of 

biosphere reserves can often dictate what initiatives will move forward. As interviewee B 

notes, both NDBR and CSBR struggle with trying to find a balance between relying too 

heavily on core funds and progressing to procurement of funding from social enterprises. 

New initiatives with social enterprise can only work if the governance structure allows 

for evolution of the organization. 

Limitations of Governance Structures 

The governance structures of biosphere reserves are challenged by the complexity 

of stakeholder investment and the ‘wickedness’ of the problems they attempt to address. 

Jeff Conklin in his book Dialogue Mapping: Building Shared Understanding of Wicked 

Problems discusses the social complexity of organizational structures and the wicked 

problems like sustainability that are prevalent in organizations like biosphere reserves 

(CogNexus Institute, 2013, para. 5). A wicked problem is referred to as the dynamics 

within the problem that can be exceptionally challenging (Conklin, 2005, p. 3). For 

example, the ability of biosphere reserves to adequately address issues of climate change 

is a wicked problem. Climate change as a problem is extraordinarily intricate and requires 









a global response. Conklin (2005) discusses how wicked problems are often responded to 

with methods or tools that would be appropriate for problems that are much less complex 

(p. 3). Biosphere reserves are much more adept at responding to a problem when it is 

relatively simple to solve. In the case of CSBR, an example of this would be CBT 

granting money to a local organization so they can hire a student intern for the summer to 

run interpretive walks to promote the biosphere reserve. Because decision-making within 

CSBR is thorough a process-requiring consensus, the forces of fragmentation as Conklin 

(2005) suggests, can prevent a solution from manifesting. Forces of fragmentation are 

described by Conklin (2005) as a “condition in which the people involved see themselves 

as more separate than united, and in which information and knowledge are chaotic and 

scattered” (p. 2). The fragmentation is made up of different stakeholders, all of who want 

their opinions and perspectives validated and treated as the priority (Conklin, 2005, p. 2). 

The combination of a wicked problem plus the social complexity of organizations like 

biosphere reserves makes for a challenging scenario. Conklin (2005) asserts that “the 

antidote to fragmentation is shared understanding and shared commitment” (p. 2). Shared 

understanding and commitment can be difficult when members of a board like CBT were 

appointed and not involved because of a vested interest in promoting the biosphere 

reserve.  

The appointment of board members within the CBT is where the limitations of 

CSBR’s governance structure are most evident. As interviewee B previously discussed, 

the CSBR was designated with a board of members appointed from the communities 

residing within and around the CSBR. The decision to appoint members to the board is 

problematic for several reasons. The social complexity of a diverse group of people all 









with different vested interests can take away from the original intent of the board itself. 

Interviewee B emphasizes that members of the board are supposed to take initiatives to 

their communities that represent the mission of CSBR as opposed to swaying decision 

making for the purpose of gaining support for their own community projects. The process 

of appointment rather than election fails to ensure that the vision of the biosphere is 

accepted and supported by all members. 

 

And the governance structure…my own belief is that the governance structure 

isn’t appropriate for those kinds of conversations. I don’t think that a non-profit 

society like this should be set up as appointments from different communities. I 

think what happened is maybe the intention was that everyone is there to support 

the mission and visions of the trust but when you hand off the authority or ability 

to another group to make the appointment of another person to the board, you lose 

control of whether or not that individual truly believes in the mission, principles 

and vision of that society. And the groups that I see are the most acceptable are 

the ones that see that everyone is sitting around the board table is 110% behind 

the mission of the society. So if people are being appointed for political reasons 

from any community, then you end up dealing with a lot of politics instead of 

really getting behind the mission of the society. (Interviewee E, personal 

communication, April 22, 2013) 

 

Interviewee E makes the point that although intentions might be meaningful initially, 

there can be dissolution of that intention through the process of appointments. The 









relationships on the board are formed through the appointments and this can make 

consensus decision making a challenge. As Conklin (2005) asserts, “Each organization 

has its own function and charter, its own goals and is managed by its own executive 

director” (p. 14).  

As interviewee B notes, this is applicable for both CSBR and NDBR. Although 

CSBR does not necessarily work with multiple organizations like NDBR, the board 

members all represent communities who all have an interest in acquiring funds for 

community projects. Interviewee C recounts the challenge of providing enough direction 

to partnerships and allowing the empowerment of partnerships to steer directives. With 

26 partnerships, the social complexity NDBR as the core organization faces is vast. The 

current economic climate and the lack of core funding can inhibit the ability of the 

NDBR to get new initiatives rolling. Interviewee D dictates that stakeholders want a solid 

direction with further commercial and community development. This is one example of 

one problem the NDBR faces within its governance system. Problem solving with 26 

partnerships is what Conklin (2005) refers to as fundamentally, a social process (p. 15). 

This process involves all the stakeholders and requires substantial communication and 

participation on behalf of all parties. However, if all the organizations have voluntarily 

agreed to be in partnership with the biosphere reserve, there is an assumption that 

exemplifies an underlying interest and belief in the vision of the biosphere reserve in the 

first place. 

The important difference between CSBR’s and NDBR’s social process is that the 

partnerships within the NDBR collaborate in support of the vision and missions of the 

biosphere reserve, whereas interviewee F notes, the CBT spends a significant portion of 









time combating efforts to sabotage the vision of the biosphere reserve. The resistance that 

CBT faces makes progressive action and evolution of the organization difficult. This lack 

of interest behind the organization stems from the governance structure of the CSBR and 

until that changes, there is little confidence the CBT will progress to a place where issues 

of consequence are addressed. The lack of a working governance structure only embeds 

feelings of fragmentation within organizations (Conklin, 2005, p. 16).  These 

fragmentations can exasperate the social complexity within organizations like biosphere 

reserves and lead to the stagnation of projects (Conklin, 2005, p. 16). These projects 

require the ability of organizations to agree on the problem, execute a plan and gain the 

necessary funding and support to be able to carry the project through. In the case of 

NDBR and CSBR, the ability of the governance structure to affect the progress of 

initiatives becomes explicit when explored further. 

Mandates for Mitigation and Adaptation 

The ability of biosphere reserves to address issues of climate change depends on 

multiple variables. As previously discussed, the governance structure of biosphere 

reserve organizations can often inhibit the ability for organizations to get the topic to the 

table for consideration. Topics must be evaluated by multiple stakeholders, funded for 

development and then made public for community engagement. When it comes to issues 

of climate change, there is what interviewee B calls “an ostrich mentality that permeates 

within our society.” Interviewee B relates the feeling of being inundated with bad news 

through media representation and the toll this can have on the psyche of communities 

around the globe. Within Canada, as interviewee B discusses there are constant messages 

of the need for economic action (specifically job creation) and a need to develop in 









resource rich communities. The need to utilize resources from such communities has 

been a reality in Clayoquot Sound for many decades. Clayoquot Sound is rich in natural 

resources like seafood, copper and timber products. Similarly, as interviewee D points 

out, NDBR is home to hectares worth of rich agricultural land, woodland timber and an 

abundance of seafood. With the designation of both areas as biosphere reserves, there is a 

priority to ensure sustainable extraction is happening. However, climate change is a 

global issue that will affect every community differently. Interviewee B emphasized that 

oceanic temperatures are on the rise and both CSBR and NDBR are susceptible to this 

particular climatic change. Certain aquaculture species, like salmon, are very sensitive to 

oceanic temperatures and if temperatures increase too much the salmon may not survive 

or will travel further north for cooler temperatures (Beach et al., 2011, p. 7). This means 

there will be significantly less salmon stock to draw from if temperatures increase. The 

lack of salmon stock has multiple socioeconomic impacts. The decrease in salmon 

production and the subsequent loss of a major spiritual and food source for First Nations 

will quickly affect overall community health (Beach et al., 2011, p. 69). Multiple species 

rely on the production of the salmon and if the stock is low, overall ecological health will 

suffer (Beach et al., 2011, p. 69).  

When interviewee A speaks of climatic events affecting Clayoquot Sound and the 

need for mitigation and adaptation to climate change, she refers to phenomena like the 

correlation between rising oceanic temperatures and salmon stock. This correlation can 

assist in determining where projects within CSBR can be the most useful for adapting to 

climate change. Currently, CSBR is involved in one project pertaining to the monitoring 

of the regional salmon stock. This joint project is one of two tasked with addressing 









issues of climate change within the CSBR region, notes interviewee A. Interviewee C 

described the projects NDBR is involved in. North Devon Biosphere Reserve is currently 

involved in five projects that directly address climate change adaptation and mitigation: 

their Sustainable Energy Action Plan, shoreline management and coastal change, 

catchment management for flood risk management, local development plan preparation 

and advice for sustainability including climate change and land-use change design and 

improving woodland cover for climate resilience. The disparity of initiatives related to 

climate change between these two biosphere reserves speaks volumes of the effectiveness 

of their respective governance systems and how this can ultimately define how many 

projects these biosphere reserves are able to pass. The polarity of support these two 

biosphere reserves receive from surrounding communities is astounding. NDBR has an 

abundance of support for community initiatives whereas CSBR, as interviewee B 

illustrates seems to consistently struggle with gaining support from the communities 

involved. As a result, the community facing projects NDBR is involved with continue to 

exemplify to the World Biosphere Network community what is plausible with an 

effective governance system. 









 
Community Engagement 

“A resilient community is one that takes on purposeful activities to enhance the personal 

and collective capacity of its citizens and institutions to respond to and influence the 

course of social, economic and ecological change” (Beach et al., 2011, p. 22). 

The capacity of communities within biosphere reserves to become involved in initiatives 

that address critical issues such as climate change depends on the governance system 

employed by the biosphere reserve. If the governance system allows for community 

participation in decision making and initiatives, interviewee E states, there is a greater 

likelihood that the interest level of community members will be higher when it comes to 

addressing more challenging topics like climate change. Creating resilience within 

communities will only benefit when adaptation to climatic changes becomes necessary. 

The CBT suffers from the inability to approve applications from interested community 

members due to the battle fought by board members over which values they see as most 

important, notes interviewee B. As a result, community members lose interest in trying to 

work with the CBT, as there appears to be a lack of interest in engaging with the surround 

communities, discusses interviewee E. Conversely, as interviewee C notes, the NDBR 

has empowered their surrounding communities to integrate the biosphere reserve into 

curriculum, tourism and conservation. In doing so, NDBR defines the social, ecological 

and economic imperatives necessary for their sustainable development ideology. 

Integrating the values of ecosystems, social systems and economic systems into 

community decision-making, NDBR is ensuring there is a balanced approach to future 

development. As Dale (2001) writes, “a systems perspective is also critical, since 

sustainable development issues require us to deal with complex personal, social, and 









ecological systems. Systems thinking provides a framework for interrelationships rather 

than things, for seeing patterns rather than static snapshots” (p. 39). 

Biosphere reserves have the advantage of being born from community interest to 

protect the value of place. The interest in protecting the value of place already exists. 

Continuing to ensure those values are addressed and considered in decision-making must 

remain a priority for those communities.  Failure to do so may result in development that 

exploits the very resources communities are interested in maintaining.  

Interviewee B highlights that biosphere reserves are often referred to as living 

laboratories. The term living laboratories insinuates a dynamic system where change is 

inevitable. As it is for any dynamic system, adaptation and resilience is key to 

guaranteeing survival. As climate change continues to pressure our global communities, 

can biosphere reserves exemplify a value based system resilient to the exploitation of 

development? 









 
CHAPTER FOUR: CLIMATE CHANGE AND BIOSPHERE RESERVES 

Closing the Gap on Climate Change 

Biosphere reserves remain at an advantage when it comes to issues of sustainable 

development for several reasons. The concept of sustainable development is written into 

their mandates as an organization (UNESCO, Ecological Sciences for Sustainable 

Development, 2013, para. 1). The expectation of UNESCO is that biosphere reserves will 

function with sustainable development as their priority for decision-making (UNESCO, 

Ecological Sciences for Sustainable Development, 2013, para. 1). Because sustainable 

development is so thoroughly integrated into the programming for biosphere reserves, 

climate change mitigation strategies are already at the forefront of the organization’s 

agenda. This advantage does not exist when it comes to addressing climate change within 

communities that do not have existing biosphere reserves. Communities outside 

biosphere reserves, and some within, need to work exceptionally hard at making climate 

change a priority. Even if this was the simplicity of the task at hand, there is still the 

challenge of educating the public on the concept of climate change and sustainable 

development. Climate change and sustainable development are multifarious concepts that 

require a thorough comprehension for building awareness (McKenzie-Mohr & Smith, 

1999, p. 2). This awareness becomes imperative when trying to drive behavioral change 

(McKenzie-Mohr & Smith, 1999, p. 84). 

Because climate change is such a complex issue, the need for shared knowledge is 

imperative (Conklin, 2005, p. 19). Climate change is a difficult concept to grasp for 

learned scientists, let alone members of the general public. As time progresses, the 

concept of climate change grows and changes, making an already complex issue more 









comprehensive. Although this poses a significant challenge for the global community, 

there are methods being used to make the transition to a more educated society possible. 

Activists like Doug McKenzie-Mohr and William Smith (1999) are committed to 

understanding how to foster sustainable behavior within local communities (p. xi). 

Addressing issues of perceived barriers is where McKenzie-Mohr and Smith (1999) have 

come to hone their strategies for community based social marketing (p. xi). If members of 

the community feel there are significant barriers preventing their ability to change, 

mitigation strategies become a moot point (McKenzie-Mohr & Smith, 1999, p. 3). People 

need to feel empowered to make change and empowerment becomes possible with 

knowledge, tools and confidence. The desire to create change is a powerful tool that 

organizations like biosphere reserves can engage with to make that change permanent. 

This only becomes possible when messaging surrounding climate change is effective in 

content and appropriate for the audience targeted (McKenzie-Mohr & Smith, 1999, p. 

87).  The ever increasing sense of urgency that the global community is feeling with 

respect to climate change is producing a litany of threatening messages that may or may 

not impact society as they intend. While some threatening messages are important, the 

incentive to change is more effective if it comes from a place of empowerment as 

opposed to fear (McKenzie-Mohr & Smith, 1999, p. 89).  

Incentives can manifest in various forms. There have been many efforts to 

incentivize people using monetary gain, especially in the movement to a more sustainable 

way of living (McKenzie-Mohr & Smith, 1999, p. 91). There are incentives to purchase 

energy efficient products, use public transit and shop locally and all have value in 

ensuring a sustainable future (McKenzie-Mohr & Smith, 1999, p. 103). However, an 









emotional response as opposed to a response motivated by monetary gain can produce a 

more powerful commitment to change. The age-old adage that in the end, money is not 

what matters may also be relevant in this case. When we speak of protecting a place of 

value, like biosphere reserves historically have, the value referred to is one of an intrinsic 

nature, not a monetary one. Our connection to places stem from a place of emotion, of 

experiences, and if threatened those are the places we are willing to sacrifice for in order 

to protect. It is likely that the strongest precursor to change will come from an emotive 

reaction. Therefore, it is important to address the psychology of climate change 

mitigation and why it is important for biosphere reserve organizations to tap into when 

engaging with their communities.  

 Paramaguru (2013) in his Time article, The Battle of Global Warming Is All in 

your Head discusses the psychology behind climate change denial (para. 2). Paramaguru 

(2013) speaks of the inability of society to process the magnitude of climate change due 

to the relatively slow progression of this phenomenon (para. 4). Because of this gradual 

change, climatic events and change have been normalized (Paramaguru, 2013, para. 4). 

There is, however, enough communication through media coverage suggesting that action 

needs to be taken to mitigate such events (Paramaguru, 2013, para. 4). Yet there remains 

a tremendous gap between the onslaught of information regarding climate change and the 

action being taken by the global community. To close this gap, there is a need to 

approach the problem through people’s psyche (Paramaguru, 2013, para. 7). People care 

deeply about their communities and the places they live and the information may be so 

overwhelming that people display apathy as a defense mechanism because the reality is 

so painful (Paramaguru, 2013, para. 7). Consequently, the importance of fostering 









empowerment in communities to ensure they are able to mitigate and adapt to a changing 

climate becomes increasingly necessary. With sustainable development at the forefront of 

the agenda for biosphere reserves, these ways of communicating the need for mitigation 

and adaptation need to be used to showcase to the greater community what can be. 

Climate Change Mitigation Strategies 
 

Inspiration often comes from living examples. People see something that sparks 

emotion within and they ultimately decide to take action based on the inspiration they 

feel. Biosphere reserves have the capability to inspire communities to make the necessary 

changes to adapt during tumultuous times. However, if, as Interviewee E explained, the 

only sign indicating that a person is entering into a biosphere reserve is barely visible 

from the road, how can people become inspired by change if they can’t see it? One of the 

most common frustrations between all interviewees was the lack of awareness over the 

work that biosphere reserves are involved in. As I previously discussed, it was difficult to 

acquire interested interviewees for several reasons; the most obvious was the lack of 

knowledge of what biosphere reserves are and where they exist. Interviewee E recounted 

a story about trying to relate to people who also lived in a biosphere reserve in the United 

States who did not recall that the biosphere reserve existed. This example represents the 

overwhelming lack of knowledge surrounding biosphere reserves. However, as 

Interviewee C recounts, there are some biosphere reserves like NDBR who are raising the 

bar by increasing community involvement and committing resources to strengthening 

mitigation and adaptation strategies for future generations.  

Interviewee C describes how the governance structure of NDBR allows for a 

significant number of community partnerships. As a result, more people in more 









communities are aware and involved in initiatives through the biosphere reserve. This can 

be seen through the mitigation and adaptation strategies dedicated to topics like 

sustainable development and climate change within NDBR. North Devon Biosphere 

Reserve has integrated twenty-six initiatives that address issues of climate change and 

sustainable development. As Interviewee A notes, the CBT have integrated a total of 

three sustainable development or climate change related initiatives. The contrast of these 

numbers illustrates how governance systems can prevent or encourage success in a 

biosphere reserve organization. The same can be said for the greater global community. 

Our governments dictate the direction of what issues are priorities on the national agenda 

and if sustainable development doesn’t match the party politic; it doesn’t get through to 

the agenda (Dale, 2001, p. 159). When it comes to strategies of climate change mitigation 

and adaptation, governance matters. How can we use the successful biosphere models of 

governance to exemplify the possibility of sustainable development for future 

development? 









 
Models of Sustainable Development 

What if, instead of consistently sending out threatening messages to inspire 

change, we modeled organizations, people or companies that embody sustainable 

development? What if, in thirty years, the messages in the media were ones of empathy 

not apathy? We need governance structures to work effectively and take the lead on 

embodying the imperatives of sustainable development. As Dale (2001) asserts in her 

book at the edge: sustainable development in the 21st century,  

 

The adoption of a reconciliation framework across governments is critical to the 

ability to provide consistent and effective leadership to other sectors of civil 

society, in order to diffuse sustainable development concepts and practices, before 

we reach irreversible critical thresholds. Guiding frameworks based on the 

reconciliation of the three imperatives – ecological, social and economic – are 

critical if governments are to take a leading role in implementing sustainable 

development. (p. 161) 

 

Reconciliation frameworks exist within biosphere reserves and as I previously 

discussed, there are some biosphere reserves that are indeed accomplishing that. The 

challenge remains in trying to create consistency so that the WBRN can showcase 

frameworks that other governments can use. As Interviewee E suggests, “we should be an 

innovator, an incubator for amazing things, right? People should look to the biosphere 

reserve for great ideas as much as we look to other biosphere reserves in other places for 

a good idea.” 









Despite the limitations some biosphere reserves experience when faced with 

inadequate governance systems, the fact remains that biosphere reserves continue to lead 

the global community in the integration of sustainable development and issues of climate 

change mitigation and adaptation. Strategies for land use management have come a long 

way and as Interviewee C notes, conserving landscapes is no longer the sole mandate for 

biosphere reserves. Both Canada and the United Kingdom have researched new 

initiatives for biosphere reserves that include fixing broken landscapes, integrating social 

enterprise and generating public procurement. Social enterprise and public procurement 

are concepts that biosphere reserves can use to develop local resources to assist in 

becoming self-sustaining organizations. With the decrease in core funding from 

government agencies, biosphere reserves need to look elsewhere for financial means. 

Social enterprise and public procurement provide biosphere reserves with an opportunity 

to engage within their communities and draw upon already existing resources. The result 

will be self-sustaining communities that lead the changing paradigm by empowering 

themselves and using all available resources to move forward.  If biosphere reserve 

governance systems are working effectively, as is the case in NDBR, profound examples 

of climate change mitigation and adaptation are possible. Biosphere reserves have the 

ability to act as change agents and with innovative projects like social enterprise, they can 

lead the way in sustainable development. Biosphere reserves need to build awareness 

about these initiatives so that these concepts can permeate civic society. This is a barrier 

that needs to be addressed by governments, institutions and organizations alike if we are 

to meet the imperative of sustainable development (Dale, 2001, p. 161). Showcasing 









biosphere reserves as examples of climate change mitigation organizations provides civic 

society with a behavioral model to inspire the change we desperately need. 









 
CHAPTER FIVE: CONCLUSIONS 

Mentoring Change 

I have illustrated the importance of governance systems as they pertain to the 

success of mitigating and adapting to climate change within the Clayoquot Sound 

Biosphere Reserve and the North Devon Biosphere Reserve. There remain many 

limitations to adequately introducing initiatives that address issues of climate change 

mitigation and adaptation. Failing governance systems within biosphere reserves limit 

stakeholder engagement in the issues that are prudent for progress. Those biosphere 

reserves that show success in actively pursuing community engagement (like NDBR) are 

ones that are able to empower community organizations to take the lead on biosphere 

reserve projects. Governance systems are complex, dynamic and changing systems that 

require an equally complex, dynamic and changing response. Although there is much 

success in the initiatives being put forward by both of these reserves, the evolution of 

these organizations must continue. Governance frameworks must constantly change in 

order to remain relevant and effective in progressing towards a sustainable future. 

Biosphere reserves currently face a challenging reality in Canada and the United 

Kingdom. As Interviewees B and C have stressed, funding is being cut and biosphere 

reserves need to embrace new paradigms, especially as they relate to social enterprise and 

public procurement. Interviewee C poignantly stated that there is a need to transcend 

dominant thought paradigms as they relate to conserving spaces and need to progress to 

fixing broken ones and utilizing the services provided by our ecosystems. These 

ecosystem services are the life support system we all depend upon and if we continue to 

exploit these systems, we will struggle to survive (Dale, 2001, p. 122). As climate change 









continues to affect the global community, we must adopt new frameworks that integrate 

the value of ecosystem services into the market system (Simpson et al., 2007, p. 12). The 

consequence of de-valuing our ecosystem services will be at monumental abatement 

costs to the global economy (Simpson et al., 2007, p. 12). With the global community 

looking for solutions to the predicament of climate change, biosphere reserves bring 

critical structures and experiences of managing multiple stakeholder engagement and the 

governance structures necessary to work with such challenging issues. Biosphere reserves 

have the capability to inspire change by showcasing the future of community 

engagement, empowerment and sustainable development.  

Reflections 

Climate change will continue to impact our communities and the need to be able 

to mitigate and adapt to these events will become increasingly prudent. Examples of 

sustainable development and adaptation to climate change exist within biosphere 

reserves, however, the predicament of how to increase public awareness on the 

importance of these spaces remains. Reliance on governance systems, whether it is 

political institutions, governments and non-profits cannot always lead us to change. 

Mentoring change needs to come from a place of empowerment and empowerment 

comes from a sense of confidence and a belief in our own capacities. Overcoming 

resistance to change in our self and each other is a necessary step to becoming the change 

agents we need to aspire to become (McKenzie-Mohr & Smith, 1999, p. 136).  The 

ability to share our knowledge and inspire a change in behavior is key to implementing a 

more sustainable way of life. As part of this research, I stated within my methodologies 

the importance of having a feedback loop and as such I have committed to attending the 









EuroMAB conference in October 2013 to learn more about how biosphere reserves can 

make a global impact as it pertains to sustainable development, climate change mitigation 

and adaptation strategies, social enterprise and public procurement. I will actively 

participate in sharing my knowledge and giving back to the communities that assisted me 

in this research. 









 
Recommendations 

 

 Governance systems of biosphere reserves need to ensure the inclusion in their 

decision-making of vested participants who believe in the work of biosphere 

reserve organizations. 

 Initiatives, projects and new thought paradigms from organizations within 

biosphere reserves need to be thoroughly integrated into the communities they 

exist within. 

 An effort to integrate biosphere reserve knowledge and education would greatly 

assist in instilling the intrinsic value of place needed to reconcile the embedded 

dichotomy that nature and humans are non-symbiotic systems. 

 The UNESCO World Biosphere Reserve Network needs to evolve to ensure 

biosphere reserves remain relevant and innovative leaders in sustainable 

development. 

 Climate change mitigation and adaptation strategies must be shared within the 

global community in order to survive the significant climatic events future 

projections predict. 

 A new doctrine of personal empowerment through knowledge sharing and over-

coming resistance to change needs to be adopted throughout civic society. 
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 Appendices 

 
Appendix A  

Letter of invitation, consent letter and interview template 

 

Letter of Invitation 
Date 
 
Dear ____, 
 
I would like to invite you to be part of a research project that I am conducting. This 
project is part of the requirement for a Master’s Degree in Environment and 
Management, at Royal Roads University. My name is Liz Boychuk and my credentials 
with Royal Roads University can be established by calling Dr. Chris Ling, Department 
Head for the School of Environment and Sustainability. 
 
The objective of my research project is to the objective of which is to understand how 
models of governance within biosphere reserves address climate change on a local and 
global level.  
 
My research project will consist of in-depth, open-ended questions, and is foreseen to last 
between one to two hours.  The foreseen questions will refer to existing models of 
governance, missions, values and goals of the biosphere reserve, stakeholder and 
community engagement, structure of the biosphere reserve, United Nations Educational, 
Scientific and Cultural Organization directives and current initiatives. 
 
Your name was chosen as a prospective participant because of your role as the ____. 
Your position gives unique and valuable insight into how biosphere reserves are 
mitigating the affects of climate change in ___. 
 
Information will be recorded in hand-written format and taped, where appropriate 
summarized, in anonymous format, in the body of the final report. At no time will any 
specific comments be attributed to any individual unless your specific agreement has 
been obtained beforehand. All documentation will be kept strictly confidential. 
 
Upon completion of the final thesis report, raw data will be destroyed. Any participant 
who has chosen to withdraw from the research will be informed that the data collected 
pertaining to that interview will be immediately destroyed upon withdrawal.  
 
A copy of the final report will be published and archived in the RRU Library.  









 
Please feel free to contact me at any time should you have additional questions regarding 
the project and its outcomes. I will debrief with interested participants through email 
contact or telephone depending on their preference.  
 
You are not compelled to participate in this research project. If you do choose to 
participate, you are free to withdraw at any time without prejudice. Similarly, if you 
choose not to participate in this research project, this information will also be maintained 
in confidence.  
 
Sincerely, Liz Boychuk 
 
 

Research Consent Form  
 
My name is Liz Boychuk and this research project is part of the requirement for a 
Masters of Environment and Management at Royal Roads University.  My credentials 
with Royal Roads University can be established by telephoning Chris Ling, Department 
Head of the School of Environment and Sustainability.  
 
This document constitutes an agreement to participate in my research project, the 
objective of which is to understand how models of governance within biosphere reserves 
address climate change on a local and global level. 
 
The research conducted will consist of in-depth, open-ended questions, focus groups and 
is expected to last between one to two hours.  The foreseen questions will refer to 
existing models of governance, missions, values and goals of the biosphere reserve, 
stakeholder and community engagement, structure of the biosphere reserve, climate 
change mitigation strategies, United Nations Educational, Scientific and Cultural 
Organization (UNESCO) directives and current initiatives. 
 
Information will be recorded in hand-written format and taped and, where appropriate, 
summarized, in anonymous format, in the body of the final report. At no time will any 
specific comments be attributed to any individual unless specific agreement has been 
obtained beforehand. All documentation will be kept strictly confidential. Upon 
completion of the final thesis report, raw data will be destroyed. Any participant who has 
chosen to withdraw from the research will be informed that the data collected pertaining 
to that interview will be immediately destroyed upon withdrawal.  
 
This research project does not include a sponsoring organization. Once completion of the 
project has been fulfilled, the contents will be published through Royal Roads University 
and can be accessed through the university website. If participants are interested in 
ascertaining a copy of the completed project, the student upon request will send a copy.  
 









You are not compelled to participate in this research project. If you do choose to 
participate, you are free to withdraw at any time without prejudice. Similarly, if you 
choose not to participate in this research project, this information will also be maintained 
in confidence.   
 
By signing this letter, you give free and informed consent to participate in this project. 
 
Name: (Please Print): __________________________________________________ 
 
Signed: _____________________________________________________________ 
 
Date: _______________________________________________________________ 
 
 

Interview template  
Liz Boychuk 

 
Prepared for the review of the Ethical Review Board – Royal Roads University 

In partial fulfillment of the requirement for the degree of  
Master of Arts in Environment and Management  

 
Modeling Change: a case study comparison of biosphere reserve governance in Canada 

and the United Kingdom 
 

Interviewer will explain the study and establish the purpose of the interview. Re-iterate 
confidentiality agreement, describe the format of the interview and give approximate 
length of the interview.  
 
Demography and background: 
 

 How old are you and what is your level of education? 
 Where do you reside? 
 What biosphere reserve are you involved with? 
 What is your role within the biosphere reserve? 
 How long have you been involved with this biosphere reserve? 
 Why did you choose to become involved with the biosphere reserve? 

 
Facts: 
 

 Do you know what the mission or vision for this biosphere reserve is? 
 How is your biosphere reserve structured? 
 Does the biosphere reserve have a board of governors or executive director? 
 How is local government involved? 
 Does the biosphere reserve have an associated not-for-profit organization? 
 Who directs the initiatives of the biosphere reserve? 









 How is your funding provided or raised and allocated? 
 How does the biosphere reserve decide what initiatives are worth pursuing? 
 What initiatives is the biosphere reserve currently involved in? 
 How does the biosphere reserve engage with the surrounding community? 
 How would you define climate change? 
 What initiative that you are aware of address issues of climate change? 
 Are you aware of any scientific monitoring of climate change within your 

biosphere reserve? 
 How does UNESCO guide the biosphere reserve’s actions? 
 Are you aware of EuroMAB directives? 
 Are you aware of what other EuroMAB biosphere reserves are engaged in? 

 
Sensory: 
 

 Do you think climate change is a threat to your environment? 
 Have you noticed the affects of climate change where you live?  
 Is climate change something your biosphere reserve is concerned about? 
 Do you feel passionate about any of the current biosphere reserve initiatives? 
 What do you think your biosphere reserve accomplishes well? 
 Where do you feel like the biosphere reserve could expand to? 
 What initiatives do you think are important on a local level? 
 Do you think these initiatives influence global initiatives? 
 How do you think your biosphere reserve contributes to the global community? 
 Will you continue to be involved with the biosphere reserve in the future? 

 
Concluding contributions: 
 

 Is there anything else you would like to add to our previous conversations? 
 Are you clear about how to contact me in case of queries or withdrawal? 

 
The interviewer will thank the interviewee and remind them about the purpose of the 
interview and confidentiality.  
 
 
 
 
 
 
 
 
 
 
 









 

Tables 

Table 1 

Demography of Interviewees 
    
Interviewee Involvement with 

biosphere reserve 
# of years with 
biosphere reserve 

Education/age 

Interviewee A Research 
coordinator 

2 BA in science 

Interviewee B Executive director 5 4 years of post 
sec/64 

Interviewee C Coordinator 11 BSc/MSc/49 
Interviewee D Vice Chair 5 MA/51 
Interviewee E Resident 13 MA/41 
Interviewee F Founding board 

director 
7 BA/68 

 
 
 

 
 
 
 

 

 

 

 

 

 

 

 

 

 









 
 
Figures 
 
Figure 1 Area map of Clayoquot Sound Biosphere Reserve 

 
Figure 1. Denotes the breakdown of the zones within the Clayoquot Sound Biosphere 
Reserve. Permission granted by the Clayoquot Biosphere Trust. 
(www.clayoquotbiosphere.org)



















Figure 2 Area map of North Devon Biosphere Reserve 

 
Figure 2. Denotes the breakdown of the zones within the North Devon Biosphere 
Reserve. © Crown Copyright and database right 2013. Ordnance Survey 100019783. 
 

 

 

 

 

 

 

 

 

 






 

Figure 3 Comparison of zones in hectares

Figure 3. Comparison of zones in North Devon Biosphere Reserve and Clayoquot Sound 
Biosphere Reserve. Percentages represented in hectares.
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zones in North Devon Biosphere Reserve and Clayoquot Sound 
Biosphere Reserve. Percentages represented in hectares. 
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