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ABSTRACT 

Marine protected areas (MPAs) are often designed and managed with limited consideration of 

climate change and its impacts, potentially undermining their long-term efficacy. Other effective 

area-based conservation measures (OECMs) are a relatively new conservation tool that can 

acknowledge areas with conservation benefits that otherwise do not qualify as MPAs. OECMs 

have potentially greater adaptive capacity than MPAs, because they can be implemented using 

faster and more flexible regulations. As Canada advances toward protecting 30% of its marine 

and coastal areas by 2030 through both MPAs and OECMs, OECMs likely have an important 

role in ensuring effective conservation through adaptation in a changing climate This study 

redefines five domains of adaptation described in the literature (assets, flexibility, organization, 

learning, and agency) in the context of protected areas. Using case study analysis, this research 

assesses how each of these adaptation domains are reflected in Canada’s marine OECM 

environment and OECM management in Canada’s Scotian Shelf-Bay of Fundy (SS-BOF) 

Bioregion. Results highlight that adaptive capacity of Canada’s marine OECMs is substantially 

lacking at present, and progress to advance all five adaptation domains is crucial to ensuring that 

Canada’s marine conservation system continues to deliver long-term conservation benefits. This 

research provides guidance to researchers, planners, and decision-makers for developing truly 

adaptive conservation measures in this era of global climate change.   

 
Keywords: adaptive capacity, adaptive management, climate change, other effective area-based 
conservation measures, marine protected areas, conservation network  
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1.0 - Introduction 

Climate change is having devastating impacts on the global ocean, its ecosystems, and its 

inhabitants (Bryndum-Bucholz et al., 2022). Warming ocean temperatures (Frölicher et al., 

2018), ocean acidification (Wu et al., 2018), and oxygen depletion (Sampaio et al., 2021) are just 

a few of the many environmental impacts of climate change on the ocean (Harley et al., 2006). 

These impacts have led to drastic changes in species distributions, biodiversity, primary 

productivity, connectivity, species abundance, and ecosystem function (Bryndum-Bucholz et al., 

2022; Lotze et al., 2019; Morley et al., 2018; Wilson et al., 2020). Since global recognition of the 

need to reduce the loss of biodiversity through the United Nations' (UN) Convention on 

Biological Diversity (CBD) 30 years ago, protected areas have been a critical conservation tool 

(Lemieux et al., 2022; MacKinnon et al., 2015). More recently, the valuable role of protected 

areas for biodiversity conservation as changing climate progresses has been demonstrated (Bates 

et al., 2019; Laffoley et al., 2019; Roberts et al., 2020).  

Marine Protected Areas (MPAs) provide ecological benefits that can help to improve 

ecosystem adaptation and resilience to climate change (Jacquemont et al., 2022). Specifically, 

MPAs have been shown to increase biodiversity, species richness, maintain species reproductive 

potential, increase genetic and functional diversity, maintain ecosystem function, and provide 

coastal protections (Jacquemont et al., 2022; Reimer et al., 2021). As a primary example of 

MPAs contributing to climate change adaptation, it has been shown that MPAs are successful in 

protecting areas with a high diversity of species; by protecting areas with more species, the 

chances of preserving and maintaining ecosystem function is far greater, even if some species are 

extirpated (Jacquemont et al., 2022). MPAs also have the potential to protect areas that 

contribute to carbon sequestration, providing alternative climate change adaptation pathways 

(Jacquemont et al., 2022). While studies have shown the benefits of protected areas in adapting 

to climate change, the static nature of these conservation tools has led to some questions over 

their effectiveness in adapting to climate change over the long-term (Jacquemont et al., 2022; 

Tittensor et al., 2019). As climate change has progressed, causing more apparent and significant 

impacts, it has become increasingly clear that protected areas alone will be ineffective in 

achieving global ocean goals, including conservation (Reimer et al., 2021). 

The International Union for the Conservation of Nature (IUCN) defines a protected area 

as “a clearly defined geographical space, recognized, dedicated and managed, through legal or 
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other effective means, to achieve the long-term conservation of nature...”. While protected areas 

are clearly a critical conservation tool, they are to be established using restrictive tools, like 

legislation, and should deliver long-term conservation outcomes. Further, protected areas are an 

intrinsically static conservation tool – their boundaries are rigid, and it has become apparent that 

climate change might impact their efficiency to achieve conservation goals if they are not made 

to be dynamic and adaptive (Tittensor et al., 2019; Bryndum-Buchholz et al., 2022). Still, many 

protected areas have been established under one significant assumption: that environmental 

conditions are static (Wilson et al., 2020; Tittensor et al., 2019). The impacts of climate change 

have caused, and are still causing, unprecedented shifts in the environment and global 

ecosystems, and this assumption does not hold true, threatening the efficacy of protected areas to 

conserve biodiversity, especially over the long-term (Wilson et al., 2020). Globally, climate 

change and its long-term impacts are rarely acknowledged or considered in the design and 

management of protected areas (IPBES, 2019). The changes in environmental conditions brought 

about by climate change are inevitable; therefore, protected areas must be adaptive to continue to 

conserve biodiversity, even as biodiversity itself changes (Bryndum-Bucholz et al., 2022; 

O'Regan et al., 2021).   

In 2011, the CBD developed the 2011-2020 Strategic Plan for Biodiversity and the 20 

Aichi Biodiversity Targets (Secretariat of the Convention on Biological Diversity, 2019). As part 

of Aichi Target 11, the term 'Other Effective area-based Conservation Measures' (OECMs) was 

introduced as a critical tool for the protection of biodiversity alongside more formal protected 

areas (United Nations, n.d.; Garcia et al., 2022; Lemieux et al., 2022). In 2018, based on 

guidance developed by the IUCN (WCPA, 2019), efforts by the Canadian Council on Ecological 

Areas, and feedback collected from several workshops hosted by the CBD, the following 

definition for OECMs was adopted by the CBD (Lemieux et al., 2022);   

 
A geographically defined area other than a protected area, which 
is governed and managed in ways that achieve positive and 
sustained long-term outcomes for the in-situ conservation of 
biodiversity, with associated ecosystem functions and services 
and, where applicable, cultural, spiritual, socioeconomic, and 
other locally relevant values (CBD, 2008).   
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OECMs differ from protected areas in that they do not require a primary conservation 

objective, rather they provide conservation outcomes regardless of their primary objective for 

establishment (Lemieux et al., 2022). Compared to protected areas, OECMs are a relatively new 

conservation tool, and currently very few countries have implemented OECMs. According to the 

IUCN's World Database on Protected Areas, only Columbia, Guernsey, Morrocco, the 

Philippines, South Africa, and, importantly for this paper, Canada have reported marine OECMs 

to count towards international conservation targets (WDPA, n.d.).  As of 2021, approximately 

0.1% of the world's marine areas were protected under OECM designations (Gurney et al., 

2021). However, some countries, while they have yet to establish and implement OECMs, have 

begun to develop domestic guidelines for the implementation of OECMs based on the CBD 

definition and guidelines (Lemieux et al., 2022).   

In 2022, during the 15th meeting of the Conference of the Parties (COP), the governing 

body of the CBD, the Kunming-Montreal Global Biodiversity Framework (GBF) was established 

and adopted (CBD, 2022). The GBF supports and enhances the previous 2011-2020 Biodiversity 

Strategic Plan, introducing four goals to be reached by 2050 and 23 targets to be reached by 

2030 (Secretariat of the Convention on Biological Diversity, 2023). Target 3 of the GBF aims to 

"ensure and enable that by 2030 at least 30% of terrestrial and inland water areas, and of marine 

and coastal areas, … are effectively conserved and managed through ecologically representative, 

well-connected and equitably governed systems of protected areas and other effective area-based 

conservation measures..." (Secretariat of the Convention on Biological Diversity, 2023). 

Notably, the GBF and Target 3 maintain language from the 2011-2020 Biodiversity Strategic 

Plan related to OECMs, highlighting their continued importance in global conservation efforts. 

Canada, as a signatory party to the CBD, has committed to protecting and conserving 

25% of its coast by 2025 as a steppingstone toward achieving Target 3 to protect 30% of its 

marine and coastal areas by 2030 through use of both MPAs and OECMs (Lemieux et al., 2022; 

Trudeau, 2021). At present, Canada has 14.66% of its marine territory protected, and more than 

one third of this area is protected using OECMs (Fisheries and Oceans Canada, 2023a). While 

Canada has multiple legislative tools available for the establishment of MPAs (e.g., MPAs 

implemented under the Oceans Act or under the National Marine Conservation Areas Act), there 

is currently only one type of marine OECM – an area-based fishery closure established under the 

Fisheries Act (Fisheries and Oceans Canada, 2022). These fisheries closures, known as marine 
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refuges, are managed by Fisheries and Oceans Canada (DFO) (Lemieux et al., 2022). Marine 

refuges are area-based fisheries closures that offer protection through the provision of long-term 

biodiversity and conservation benefits, thereby qualifying them as OECMs (Fisheries and 

Oceans Canada, 2022). In the future, Canada looks to develop more types of OECMs through 

other legislative means, for example, by leveraging the Species at Risk Act to protect vital 

species habitat (Fisheries and Oceans Canada, 2023b).  

OECMs have the advantage of being able to support local and Indigenous-led 

management initiatives, as they have the potential to align with local guiding principles, values, 

governance systems, and can incorporate multiple ways of knowing and knowledge systems into 

their management – helping to garner local support that can significantly improve their efficacy 

(Gurney et al., 2021). Additionally, OECMs are meant to complement protected areas, for 

example by improving connectivity between sites within a global conservation network (Gurney 

et al., 2021). Areas designated as OECMs may still permit certain activities within their 

boundaries, some of which may have harmful impacts (Lemieux et al., 2022). For example, in 

Canada, activities such as oil and gas and renewable energy development may still be permitted 

in OECMs, which may undermine their potential conservation benefits (Lemieux et al., 2022). 

Still, OECMs are an additional conservation tool that can build resiliency to climate change 

rather than relying solely on traditional conservation tools such as protected areas, which can 

neglect changes in both the global ecosystem and environment (Gurney et al., 2021). 

Marine OECMs, particularly in Canada, may be more adaptive to climate change 

compared to more formal MPAs, such as those established under the Oceans Act. Because 

OECMs are not entrenched in legislation that can be complex and time-consuming to amend, 

OECMs as a conservation tool may be more flexible. To be adaptive means to be flexible and 

dynamic, able to adequately respond to climate change impacts (Santos et al., 2020). To 

adaptively manage protected areas, management activities must be adjusted over time as new 

information becomes available (Santos et al., 2020). Adaptive management also includes the 

adjustment of objectives, goals, and outcomes over the long-term based on the changing climate 

(Santos et al., 2020). To implement adaptive management, adaptive capacity must be present. 

Adaptive capacity refers to the ability of a protected area to be adjusted in response to changing 

conditions (Cinner et al., 2018). Adaptive capacity encompasses different domains that enable 

adaptive actions to be taken, including the availability of assets, flexibility in management, the 
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approach to organization, the ability to learn, and the agency to enact change. As climate change 

continues to significantly alter the global environment, adaptive capacity becomes increasingly 

important (Cinner et al., 2018). Yet, improving adaptive capacity within static protected areas in 

this era of global climate change remains challenging.   

Building on the five adaptation domains defined by Cinner et al. (2018) (assets, 

flexibility, organization, learning, and agency) we developed definitions for these domains in the 

context of protected areas and applied them to assess the adaptive capacity of Canada's marine 

OECMs. We explore this adaptive capacity in Canada’s current OECM environment through 

analysis of national guidance, programs, mandates, and budgets, and focus on the Scotian Shelf – 

Bay of Fundy (SS-BOF) Bioregion where Canada’s first OECM Management Plan will soon be 

released. While Canada’s OECMs may be more adaptive than legislated MPAs, it will be critical 

to ensure adaptive capacity is present for Canada to deliver long-term biodiversity conservation 

benefits as climate change continues to dramatically alter the ocean and its ecosystems. 

2.0 - Methodology  

2.1 - Developing Protected Area Adaptation Domains  

Cinner et al., (2018) define five adaptation domains for building adaptive capacity to 

climate change in tropical coastal communities: assets, flexibility, organization, learning, and 

agency. Based on these definitions, we developed alternative definitions for each domain in the 

context of protected areas. Our domain definitions draw from the peer-reviewed literature to 

better understand adaptive capacity in the broad context of protected areas – which we consider 

here to include areas with any level of protection from minimally to fully protected (Grorud-

Colvert et al., 2021), as well as OECMs. We used a targeted literature review to develop these 

definitions.  

A targeted literature review is a qualitative approach that allows for a comprehensive 

collection of information, without following procedures of a systematic review (Hansen, 2021). 

Using Google Scholar, the following key search terms were used to identify peer-reviewed 

papers of relevance to the objective of this paper; ‘assets’, ‘organization’, ‘flexibility’, ‘agency’, 

‘learning’, ‘adaptation’, ‘climate change’, ‘Canada’, ‘protected areas’, ‘fisheries management’, 

‘natural disaster’, ‘governance’, ‘governance structure’, ‘education’, ‘climate literacy’, ‘literacy’, 

‘adaptive capacity’, ‘mitigation’, ‘financial assets’, ‘operational assets’, ‘resources’, ‘adaptive 

action’, ‘ecosystem assets’, ‘Marine Protected Areas’, ‘OECMs’, ‘nature’, ‘value’, 
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‘environment’, ‘climate adaptation’, ‘law’, ‘policy’, ‘adaptive governance’, ‘social-ecological 

system’, ‘stakeholders’, ‘ocean literacy’, ‘knowledge governance’, ‘decision-making’, 

‘knowledge’, ‘social learning’, ‘empowerment’, ‘nonagency’, ‘barriers’, and ‘limitations’. This 

included papers related to both protected areas and at least one of the five adaptation domains as 

defined by Cinner et al. (2018). Additional peer-reviewed literature was found through 

complimentary databases including ProQuest, Elsevier, and ScienceDirect. Alternative 

definitions for adaptation domains and literature to inform these definitions were sought from 

various research fields, including disaster studies, environmental studies, marine protected areas, 

protected areas in general, psychology, adaptive management, economics, climate research, and 

more. Multiple definitions and interpretations of adaptation domains were collected to develop 

robust definitions for each domain in the context of protected areas. This method helped to 

improve the validity of each definition through triangulation (Creswell, 1994).  

Once information relevant to each of the domains converged around common themes 

(e.g., the ability to switch between a multitude of management actions allowing for flexibility), 

we ended the targeted literature review and collated all relevant statements from the reviewed 

literature. A cutting and sorting process was then used to develop a focused definition for each 

domain. The cutting and sorting method is a systematic approach used to organize and synthesize 

relevant pieces of information and literature (Ryan & Bernard, 2003). We used iterative cutting 

and sorting to organize and merge relevant passages of text from reviewed literature under each 

adaptation domain, working toward a singular definition. For example, this iterative process 

meant that some passages of text were initially sorted under multiple domains and then later 

isolated into a single domain as each definition was developed. Using the Cinner et al., (2018) 

definitions as a foundation, passages of text were then qualitatively combined and refined into a 

single definition for each adaptation domain in the context of protected areas (Ryan & Bernard, 

2003). This process was repeated for each domain to allow for the refinement and adjustment of 

definitions as others were developed to ensure that each definition was robust and distinct 

(Vadrot et al., 2022).  

2.2 Case Study Analysis – Applying the Protected Area Adaptation Domains  

A case study analysis was used to apply the adaptation domains to Canada’s marine 

OECMs in general, and a regional OECM management plan in particular. With this case study, 

we assessed how each of the five adaptation domains were reflected in key contextual documents 
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for Canada’s OECMs, including Canada’s recently published Guidance for Recognizing Marine 

Other Effective Area-Based Conservation Measures 2022, Scotian Shelf-Bay of Fundy 

Bioregional Marine Refuge Management Plan - Canada’s first OECM management plan 

expected to be published in 2024 (hereafter referred to as the OECM Management Plan), and 

Canada’s Fisheries Act, the primary legislative tool enabling OECM establishment in Canada. 

We analyzed these key documents for evidence of the five adaptation domains and supplemented 

our analysis with relevant grey literature. This supplementary literature included Canada’s 

federal budgets, DFO departmental plans, Minister mandate letters, and media releases; as well 

as DFO climate change programs, research initiatives, and policies. We focused on adaptive 

potential within marine OECMs due to the currently poor understanding, but assumed 

importance, of the role of OECMs in climate change adaptation. We selected Canada as a case 

study because it has prioritized the recognition of OECMs to help achieve spatial conservation 

targets, particularly in achieving the marine and coastal requirement for Aichi Target 11 

(Lemieux et al., 2019). Further, Canada is one of the first signatory parties of the CBD to 

develop their own national guidelines and guiding principles for the recognition, establishment, 

and management of OECMs (Fisheries and Oceans Canada, 2022; Lemieux et al., 2019). 

Canada’s marine OECMs, known as marine refuges, are fisheries closures established 

under the Fisheries Act and recognized as providing additional biodiversity and conservation 

benefits (Fisheries and Oceans Canada, 2022). Six of Canada’s 35 current marine refuges are 

designated in the SS-BOF Bioregion located in Canada’s Atlantic Ocean (Figure 1). This 

Bioregion is currently developing Canada’s first OECM Management Plan which was provided 

for this research by DFO. In complement to analysis of Canada’s OECM guidelines, the 

Fisheries Act, and supplementary grey literature, applying these domains to the forthcoming 

OECM Management Plan allows for assessment of existing adaptive capacity at the management 

level.  
 



 8 

 
Figure 1. Map of Canada’s six marine refuges in the Scotian Shelf – Bay of Fundy Bioregion.  
 

 3.0 – Results 

 Through the completion of our targeted literature review, we have defined the asset 

domain in the context of protected areas as the operational resources that enable adaptive action; 

this domain encompasses four different types of assets: financial, technological, human, and 

governance assets (Figure 2). The flexibility domain is defined as the ability to halt, start, modify 

or switch to a diversity of potential adaptive actions (Figure 2). In the context of protected areas, 

the organization domain is defined as the governance system is organized to set collective goals, 

make decisions about, and implement adaptive action (Figure 2). The learning domain is defined 

as the capacity to generate, absorb, and process new information about climate change, adaptive 

actions, and uncertainty (Figure 2). Lastly, we have defined the agency domain in the context of 

protected areas as the ability to choose to respond to environmental change through adaptive 

action (Figure 2).   

 

 



 9 

 

 

Figure 2. Definitions for five adaptation domains that comprise adaptive capacity in the 
context of protected areas, including OECMs 

 

3.1 - Asset Domain in Protected Areas 

Based on our targeted literature review, we define the asset domain as the operational 

resources that enable adaptive action, including financial, technological, human, and governance 

assets (Figure 2). Adaptive actions refer to management actions that could be taken, such as the 

changing of boundaries, zoning schemes, monitoring, and more. Operational resources are 

required for effective management, improving adaptation to climate change, as well as for the 

planning, designing, monitoring, and evaluating of protected areas. However, significant 

limitations in assets exist and often lead to ineffective and inequitably managed protected areas, 

such as limited operational assets including restricted budgets and inadequate staffing (Gill et al., 
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2017). MPAs with appropriate and adequate operational capacity deliver positive ecological 

outcomes compared to those with limited operational capacity (Gill et al., 2017). To effectively 

conserve biodiversity and ecosystem function, as well as to increase the adaptive capacity of 

protected areas to climate change, adequate operational assets are essential. 

Effective management requires investment and financial resources. Financial assets 

include the long-term sustainable financing of all phases of protected area establishment and 

management including design, planning, evaluation, and monitoring (Oliveira Junior et al., 

2016). Without sustainable funding, efforts to reach current conservation targets for 2025 and 

2030 are likely to fail (Bohorquez et al., 2022). Technical resources can also be a significant 

limiting factor for effective management and adaptive capacity of protected areas (Pomeroy et 

al., 2005). Technological assets refer to the technology and infrastructure available to protected 

area management (e.g., monitoring equipment such as remote sensors, boats, oceanography 

instruments), which results in the availability of long-term data that can also be considered a 

technical asset. Human assets include qualified staff in sufficient numbers to effectively monitor 

and manage protected areas (Oliveria Junior et al., 2016). Staff capacity is the most significant 

factor influencing the efficacy of protected areas in delivering their conservation objectives (Gill 

et al., 2017). Lastly, governance assets include the tools produced by governing systems that 

enable adaptive action (e.g., policies, frameworks, mandates).  

3.2 - Asset Domain in Canada’s OECMs 

Canada has limited financial assets dedicated to climate research and other climate 

change activities, including the development of adaptive actions. The Government of Canada’s 

2021-2022 Budget allocated a total of $2.3 billion dollars to three federal agencies, including 

DFO, over five years (Government of Canada, 2021). The purpose of this funding is to increase 

capacity, allowing DFO and other departments to protect 25% of Canada’s marine and coastal 

areas by 2025, and to “advance progress on effective management to ensure that MPAs and 

OECMS are effective in achieving their conservation objectives” (Government of Canada, 2021; 

Fisheries and Oceans Canada, 2021). Our analysis finds that dedicated funding to progress 

climate research, develop adaptation tools, and advance adaptive management of protected areas 

is insufficient.  
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In 2011, DFO established the Aquatic Climate Change Adaptation Services Program 

(ACCASP) which provides funding to DFO scientists and experts to conduct research and 

monitoring for the purpose of identifying climate change impacts and vulnerabilities, as well as 

to carry out climate forecasting to develop adaptation processes and tools (Fisheries and Oceans 

Canada, 2020). This program represents human assets for adaptive capacity. The ACCASP 

receives $3.5 million dollars per year and hires 8 full time employees under the program, 

distributed across Canada in DFO’s regional offices. The priorities and objectives of the 

ACCASP were identified from climate change risk assessments, knowledge, and technology 

available in 2016. A 2020 evaluation report of the program stated that the ACCASP is 

inadequate to advance climate change science, as it is currently the only federal program 

dedicated to climate change research in the marine environment (Fisheries and Oceans, 2020). It 

was also noted in this evaluation that DFO is not incorporating climate change considerations 

into their program design and delivery (Fisheries and Oceans, 2020).  

Technical assets, including the availability of long-term data that includes baseline 

conditions is critical for the identification of indicators and thresholds used to measure 

environmental and ecosystem change (Tittensor et al., 2019). In 1998, DFO’s Atlantic regional 

offices (Gulf Region, Maritimes Region, Newfoundland and Labrador Region, and Quebec 

Region) established the Atlantic Zone Monitoring Program (AZMP) (Fisheries and Oceans 

Canada, 2019). The objective of the AZMP was to carry out monitoring of oceanographic 

conditions in the Atlantic Ocean to provide long-term, multidisciplinary data sets (Fisheries and 

Oceans Canada, 2019). Since this time, oceanographic data has been collected and reported from 

this program; however, site-level monitoring is lacking. Though some marine refuges located in 

the SS-BOF Bioregion fall along the sample transects of the AZMP, not all marine refuges in 

this Bioregion are captured within the AZMP study area (Fisheries and Oceans Canada, 2019). 

According to the OECM Management Plan, other research and monitoring activities within the 

SS-BOF Bioregion are carried out by several federal agencies, academia, and industry members 

(Fisheries and Oceans Canada, [Unpublished Report]). DFO helps to identify monitoring 

priorities and supports scientific research and monitoring by external researchers and in 

collaboration with DFO (Fisheries and Oceans Canada, [Unpublished Report]). The OECM 

Management Plan highlights that data collection is important to identify environmental changes 

that may require a response; however, it is unclear how much data is ultimately acquired by DFO 
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when research and monitoring are carried out by external partners and ocean users (Fisheries and 

Oceans Canada, [Unpublished Report]).  

The OECM Management Plan outlines the legislative and regulative authority governing 

marine refuges, as well as the associated policy framework (Fisheries and Oceans Canada, 

[Unpublished Report]), reflecting governance assets in this adaptation domain. A marine refuge 

is a fishery closure enacted under the Fisheries Act, predominantly used for the protection of fish 

and fish habitat (Fisheries and Oceans Canada, [Unpublished Report]). The Species at Risk Act 

(SARA) also has specific provisions to protect fish and fish habitat, including a prohibition 

against causing the death of fish by means other than fishing, and a prohibition against causing 

the harmful alteration, disruption, or destruction of fish habitat (Species at Risk Act, 2002). 

Critical habitat prohibitions under SARA could potentially be recognized as an OECM (Fisheries 

and Oceans Canada, 2022); however, this piece of legislation has not yet been used in Canada to 

establish a marine refuge. Canada has several other governance assets lending to adaptive 

capacity under this adaptation domain. 

The Government of Canada’s recent Guidance for Recognizing Marine Other Effective 

Area-Based Conservation Measures (2022) (hereafter referred to as the 2022 OECM Guidance) 

is a policy framework that aids managers in identifying and recognizing marine OECMs and is 

consistent with international guidelines, such as those from the CBD (Fisheries and Oceans 

Canada, 2022). Canada also has the Policy for Managing the Impacts of Fishing on Sensitive 

Benthic Areas, otherwise known as the SBA Policy, which helps in establishing marine refuges 

through a process that prevents fishing activity from negatively impacting benthic habitats 

(Fisheries and Oceans Canada, [Unpublished Report]); Fisheries and Oceans Canada, 2009). In 

addition, the Coral & Sponge Conservation Strategy for Eastern Canada (2015) was developed 

to aid in the establishment and management of marine refuges in Canada, specifically in the SS-

BOF Bioregion where five of the current six marine refuges were established for the purposes of 

protecting cold-water corals and sponges (Fisheries and Oceans Canada, [Unpublished Report]; 

Fisheries and Oceans Canada, 2015). This Strategy is not a management plan, but a set of 

guidelines and processes that can inform management decisions within the region (Fisheries and 

Oceans Canada, [Unpublished Report]; Fisheries and Oceans Canada, 2015). Lastly, in 2019, the 

Government of Canada developed the Federal Marine Protected Areas Protection Standard 
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(2023) which states that activities within Canada’s marine OECMs will be assessed on a case-by-

case basis to ensure the mitigation of risks to site conservation objectives (Fisheries and Oceans 

Canada, 2023c).  

3.3 - Flexibility Domain in Protected Areas  

Given the level of uncertainty associated with climate change and its potential impacts, 

identifying mitigation and conservation measures that can be effective over the long-term 

becomes challenging. Without knowing, understanding, or being able to identify vital ecological 

tipping points, this uncertainty and risk related to climate change increases (Barr et al., 2021; 

Rhodes et al., 2022). Not only is there uncertainty in how climate change may impact marine 

ecosystems, habitats, and species, but climate change also instills uncertainty in the effectiveness 

of current and future conservation measures and management practices (Rhodes et al., 2022). To 

increase the adaptive capacity of protected areas to climate change, flexibility becomes critical to 

effective conservation. Ensuring flexibility in protected areas means having the ability to halt, 

start, modify, or switch to a diversity of potential adaptive actions, allowing managers to respond 

to a wide range of unexpected events as a result of climate change (Figure 2). Being able to 

change management decisions and learn from the latest information is crucial to increasing the 

adaptive capacity of protected areas (Barr et al., 2021; Rhodes et al., 2022). While protected 

areas are generally a static management measure, there is still plenty of room for flexibility in the 

way that these areas are established, monitored, and managed to increase adaptive capacity (Barr 

et al., 2021). The importance of flexibility in increasing adaptive capacity can be seen in other 

marine management measures, like fisheries management. For example, a study comparing two 

small-scale fisheries in Canada and Sri Lanka found that flexibility was among seven sources of 

resilience that build adaptive capacity (Galappaththi et al., 2021). The ability of this small-scale 

fishery in Sri Lanka to switch between several management responses allowed them to better 

adapt to the emerging impacts of climate change (Galappaththi et al., 2021). Without 

incorporating flexibility into protected area management, procuring long-term conservation 

benefits as ecosystems shift in response to climate change is unlikely. 

3.4 - Flexibility Domain in Canada’s OECMs 

As stated in the 2022 OECM Guidance, OECM management actions can be adapted over 

time through several different means including compliance, policy, and monitoring practices 
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(Fisheries and Oceans Canada, 2022). Overall, according to this 2022 OECM Guidance, OECMs 

can be used to protect a variety of different types of sites that may be important for carbon 

sequestration or those that may provide adaptation benefits as a type of nature-based solution to 

climate change (Fisheries and Oceans Canada, 2022).  

Marine refuges can be established through three different processes: variation orders, 

licensing conditions, and Biodiversity Protection Regulations (Fisheries and Oceans Canada, 

[Unpublished Report]). As of 2023, all marine refuges within the SS-BOF Bioregion have been 

established through variation orders under the Fisheries Act and then incorporated into license 

conditions to restrict fishing activity (Fisheries and Oceans Canada, [Unpublished Report]). 

Establishing marine refuges through variation orders and licensing conditions allows for 

continual adjustments to be made as they are required (Fisheries and Oceans Canada, 

[Unpublished Report]; Fisheries and Oceans Canada, 2022). Proposed activities within marine 

refuges are assessed on a case-by-case basis (Fisheries and Oceans Canada, 2023c) to ensure 

risks are mitigated and biodiversity and conservation benefits are minimally impacted, allowing 

adjustments to management as required (Fisheries and Oceans Canada, [Unpublished Report]). 

Further, throughout the OECM Management Plan the importance of marine refuges in providing 

resilience to climate change is acknowledged, and it is clearly stated that conservation objectives 

and measures should be adaptive in the face of inevitable climate and environmental change 

(Fisheries and Oceans Canada, [Unpublished Report]). Priority actions and objectives may also 

be changed and adapted over time, as required, to ensure that each site continues to deliver long-

term biodiversity and conservation benefits (Fisheries and Oceans Canada, [Unpublished 

Report]).  

Flexibility is also woven into the way that OECMs are governed in Canada. The 2022 

OECM Guidance specifically states that the governance of OECMs, and the governance system 

as-a-whole, may adapt over time, and decisions and rules made may also be adapted over the 

long-term (Fisheries and Oceans Canada, 2022). The coordination of management and the 

governance system, as well as the application of the guiding principles set out in this 2022 

OECM Guidance can be adapted, not only over time, but to the specific site and its conservation 

objectives to ensure effective adaptive management (Fisheries and Oceans Canada, 2022). 

Further, if an OECM fails to meet the criteria set out in the 2022 OECM Guidance, and only 
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after all adaptive actions and steps have been taken, an OECM can lose its status (Fisheries and 

Oceans Canada, 2022). This provision in the 2022 OECM Guidance provides evidence that 

OECMs must be actively and adaptively managed to ensure they continue to be effective in 

meeting their conservation objectives.  

Temporal flexibility is also critically important for adaptive capacity, ensuring the ability 

to switch between adaptive actions in an efficient manner in response to a rapidly changing 

environment (Tittensor et al., 2019). Marine refuges, while established for the long-term with no 

end-date, are generally more flexible because they are less entrenched in legislation compared to 

Oceans Act MPAs. Once established, Oceans Act MPAs must be adapted through legislative and 

regulatory amendments that can cause delays between environmental change and adaptive action 

(Agardy et al., 2016; Hopkins et al., 2016; Lalonde et al., 2022; O’Regan et al., 2021).   

In the SS-BOF Bioregion, the OECM Management Plan acknowledges climate change 

and describes climate change management objectives (Fisheries and Oceans Canada, 

[Unpublished Report]). Each of these objectives consists of priority actions, one of which is to 

identify potential actions for adaptive management (Fisheries and Oceans Canada, [Unpublished 

Report]). Still, the OECM Management Plan does not identify specific adaptive, practical, or 

applicable actions that could be taken, such as implementing boundary changes, limiting the 

practical flexibility of OECMs without a clear ability to halt, start, modify, or switch between 

actions (Fisheries and Oceans Canada, [Unpublished Report]).  

3.5 - Organization Domain in Protected Areas 

In the past decade, there has been growing attention brought to the governance of 

protected areas (Bennett & Dearden, 2014; Grorud-Colvert, 2021; Ramirez, 2016; van Kerkhoff 

et al., 2019). It has become increasingly evident that demands for climate adaptation imposed on 

contemporary governance systems have not evolved to sufficiently enact adaptive solutions that 

allow for both ecosystems and governance to change as climate change progresses (van Kerkhoff 

et al., 2019). Protected areas are highly complex, often governed or managed by several different 

entities, including government, non-governmental organizations, industry, local communities, 

rights holders, and many others (Munera & van Kerkhoff, 2019; Nyaupane et al., 2022). The 

complexity and difficulty in governing and managing protected areas arise from interactions and 

power dynamics between these groups (Nyaupane et al., 2022). The success of protected areas in 
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adapting to climate change is rooted in governance systems that set collective goals, make 

decisions about, and implement adaptive action (Munera & van Kerkhoff, 2019). The 

organization domain refers to just that – a governance system that is organized to set collective 

goals, make decisions about, and implement adaptive action (Figure 2). This domain differs from 

governance assets, under the assets domain, as organization refers more broadly to the 

governance system while assets are products of the governance system (e.g., policy, strategy, 

guidance). 

Many challenges in implementing an adaptive governance approach arise from 

governance systems that focus only on the biophysical dimension, lacking acknowledgement of 

social and political aspects (Munera & van Kerkhoff, 2019; Craig et al., 2017). Several key 

features of an adaptive governance system include the recognition of uncertainty and change, the 

inclusion of diverse knowledge, the promotion of adaptive goals, and a range of governance 

systems from the local, provincial, and national level (Akamani, 2020; Nyaupane et al., 2022). 

Factors contributing to the inefficient management of protected areas include a lack of 

transparency, accountability, and inequity within governance systems (Bennett & Dearden, 

2014). In contrast, adaptive co-management governance systems that are flexible and 

collaborative, bringing together various rights holders and stakeholders operating at a wide range 

of levels, can adjust management strategies based on the availability of new information 

(Nyaupane et al., 2022). The need for adaptive organizations in governance is substantial in the 

face of climate change to effectively manage protected areas and OECMs in a way that will 

increase adaptive capacity, ensuring delivery of long-term biodiversity and conservation benefits. 

  3.6 - Organization in Canada’s OECMs 

The primary purpose of an OECM in Canada is to protect marine biodiversity by 

providing long-term biodiversity and conservation benefits, organized around a collective goal 

set by the OECM governance system (Fisheries and Oceans Canada, 2022; Fisheries and Oceans 

Canada, [Unpublished Report]). Canada’s recent 2022 OECM Guidance states that the 

governance and management of OECMs are led by a governing authority with jurisdiction to 

make and enforce long-term decisions. For example, DFO is the lead governing authority over 

the governance and management of marine refuges (Fisheries and Oceans Canada, [Unpublished 

Report]; Fisheries and Oceans Canada, 2022); however, activities other than fishing, such as oil 
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and gas exploration, shipping and marine navigation, and renewable energy development, are 

managed by other governing authorities, such as the Canada-Nova Scotia Offshore Petroleum 

Board, Transport Canada, and Natural Resources Canada (Fisheries and Oceans Canada, 

[Unpublished Report]). The OECM Management plan is a guide to help coordinate the 

management and governance of both existing and future marine refuges to promote stronger 

collaboration between DFO and the other relevant governing authorities (Fisheries and Oceans 

Canada, [Unpublished Report]).  

In addition to the 2022 OECM Guidance, and to facilitate a collaborative effort in 

reducing risks to marine refuges in the SS-BOF Bioregion, the OECM Management Plan 

provides guidance for the establishment of a Coordination Committee (Fisheries and Oceans 

Canada, [Unpublished Report]). The Coordination Committee is a multi-sectoral forum to 

support implementation of the OECM Management Plan, share information, provide feedback, 

and contribute to monitoring efforts for marine refuges in this Bioregion (Fisheries and Oceans 

Canada, [Unpublished Report]). Further, the Coordination Committee acts as a participatory 

mechanism, which is important for reducing conflict between governing authorities, 

stakeholders, rights holders, and other ocean users to be able to make decisions and set collective 

goals (Bennett & Dearden, 2014; Nyaupane et al., 2022; Ramirez, 2016). The OECM 

Management Plan recognizes the need for increased collaboration and communication, 

specifically in relation to climate change, to continue to manage marine refuges effectively and 

adaptively (Fisheries and Oceans Canada, [Unpublished Report]).  

3.7 - Learning Domain in Protected Areas 

The Intergovernmental Panel on Climate Change (IPCC) considers a ‘lack of knowledge’ 

one of many significant factors hindering adaptive capacity to climate change (Williams et al., 

2015; IPCC, 2014). Existing international frameworks used to build adaptive capacity also note 

the significance of knowledge, learning, and knowledge sharing in increasing capacity (Williams 

et al., 2015). It is critical to understand the cultural and socio-ecological contexts that shape 

decisions about environmental systems in each protected area (Munera & van Kerkoff, 2019). 

The learning domain is defined as the capacity to generate, absorb, and process new information 

about climate change, adaptive actions, and uncertainty (Figure 2). Learning occurs across 

multiple scales including temporal, spatial, and governance scales (Cinner et al., 2018). Learning 
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and acquiring knowledge is critical, as it allows stakeholders, rights holders, and managers to not 

only make sense of their surroundings and environment, but also to better prepare for the future 

(Jones et al., 2017).   

Decision-makers are facing increasing pressure to acknowledge and consider long-term 

climate information, transitioning from being reactive to climate change to proactively 

anticipating potential impacts, finding solutions, and increasing willingness to act on solutions 

(Jones et al., 2017; Williams et al., 2015). Constraints to increasing capacity to generate, absorb, 

and process new climate information include a vast disconnect between the producers of such 

information and decision-makers, mismatched communication, and a lack of collaboration or 

engagement between stakeholders and rights holders (Jones et al., 2017). Further, climate 

information is spatially and temporally limited and often clouded in uncertainty due to limited 

financial, technical, and scientific assets (Jones et al., 2017). Where the learning domain is 

evident, stakeholders and rights holders may better understand knowledge processes. Then, new 

knowledge processes can be developed, allowing stakeholders and rights holders to better 

understand climate change, and allowing for the development of effective adaptive management 

strategies and decision-making (Munera & van Kerkhoff, 2019).   

3.8 - Learning Domain in Canada’s OECMs 

Within Canada’s OECM environment, references are made to climate change via 

monitoring, where applicable monitoring practices should include changes caused by climate 

change, indicating Canada’s intention to generate new climate information (Fisheries and Oceans 

Canada, 2022). Within the OECM Management Plan there are objectives to increase knowledge 

and understanding, to “identify site- and network-scale vulnerabilities to climate change”, as well 

as to “increase understanding of climate vulnerabilities at the species, habitat, and ecosystem 

level, current contributions to climate change resilience, and to conduct climate vulnerability 

assessments tailored to site-specific conservation objectives” (Fisheries and Oceans Canada, 

[Unpublished Report]). At the forefront, working towards adaptive governance through the 

production and dissemination of climate change knowledge, particularly through monitoring, 

appears to be a primary objective in Canada and in the SS-BOF Bioregion (Fisheries and Oceans 

Canada, 2022; Fisheries and Oceans Canada, [Unpublished Report]). In addition, the ACCASP 

within DFO works to inform management by conducting and contributing scientific information 
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on Canada’s oceans through the lens of climate change (Fisheries and Oceans Canada, 2020). 

This program is evidence, to some extent, of Canada’s capacity to collect and process new 

climate change information.  

While there is currently no monitoring plan for marine refuges within the SS-BOF 

Bioregion, there are indications within the OECM Management Plan that a monitoring plan will 

be developed (Fisheries and Oceans Canada, [Unpublished Report]). Notably, intentions for a 

monitoring plan are described, specifically to “incorporate climate change into the SS-BOF 

marine refuges monitoring plan(s)” and to identify climate change research priorities, indicators, 

and thresholds for each marine refuge (Fisheries and Oceans Canada, [Unpublished Report]). 

The OECM Management Plan provides evidence of Canada’s intention to carry out long-term 

monitoring for the adaptive management of OECMs and to make use of climate change 

indicators to monitor sites. Site profiles for each of the six marine refuge sites are also included 

within an appendix in the OECM Management Plan. These profiles include a section 

acknowledging existing data and knowledge pertinent to climate change. Site profiles are further 

evidence of Canada’s ability to generate, absorb, and process new information about climate 

change in OECMs (Fisheries and Oceans Canada, [Unpublished Report]). 

  3.9 - Agency Domain in Protected Areas 

The agency domain is defined as the ability to choose to respond to environmental 

change through adaptive action (Figure 2). Agency is ultimately synonymous with self-efficacy 

and an individual's, community's, or society's ability to act based on one's own will to act (Brown 

& Westaway, 2011). Agency is seldom considered in the climate change literature, which is 

inattentive to the fact that agency becomes increasingly crucial under the high levels of 

uncertainty brought on by climate change and its associated impacts (Woroniecki et al., 2019). 

Agency is often thought of as being responsible for the mitigation of climate change and is 

considered a significant factor in determining how individuals and societies at large will respond 

to uncertainty and environmental change (Toivonen, 2022). Acknowledging agency stresses the 

importance of individuals and communities in addressing climate change and instills a sense of 

power in the face of climate change (Brown & Westaway, 2011).   

Perceptions of the severity of climate change and its effects can often be diluted, resulting 

in delayed action. The constant flux of scientific findings being presented on climate change can 
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trigger feelings of overwhelm and paralysis, which may create significant mental barriers to 

initiate action (Toivonen, 2022). Several other social structures and factors can play a significant 

role in agency, affecting the ability to choose to respond to environmental change, such as 

gender, ethnicity, culture, age, economic status, experience, societal and individual perceptions 

of climate change, and much more (Brown & Westaway, 2011). Understanding agency, and the 

interactions between humans and the environment, will help to identify responses and strategies 

to address climate change (Brown & Westaway, 2011). Furthermore, understanding agency is 

vital to building adaptive capacity to climate change to enable individuals and communities to 

persist and thrive in an ever-changing environment (Brown & Westaway, 2011). The agency to 

respond to climate change is needed to catalyze adaptive action in protected area management. 

3.10 - Agency Domain in Canada’s OECMs 

Under the Fisheries Act, the Minister of Fisheries, Oceans and the Canadian Coast Guard 

has the authority to make regulations that would prohibit fishing, types of fishing gear and 

equipment, types of fishing vessels, and prohibit classes of vessels or groups of people from 

fishing for the purposes of conserving marine biodiversity (Fisheries Act, 1985). Powers of the 

Minister under the Fisheries Act provide the potential for the agency needed to choose adaptive 

action. According to Section 9.1(1) of the Fisheries Act, “The Minister may, if he or she is of the 

opinion that prompt measures are required to address a threat to the proper management and 

control of fisheries, and the conservation and protection of fish, make a fisheries management 

order with respect to any aspect of fisheries in any area of Canadian fisheries waters” (Fisheries 

Act, 1985). Although it is not specifically mentioned, climate change is a threat to the effective 

management of fisheries, thus the Minister has the ability to choose to take adaptive action to 

ensure the sustainability of Canadian fisheries.  

The Prime Minister of Canada provides a mandate to all Ministers to outline the primary 

goals and objectives they are to accomplish while in office. Within the Mandate letter of the 

Minister of Fisheries, Oceans and the Canadian Coast Guard, the Minister is asked to work 

towards modernizing the Oceans Act to consider climate change and the impacts it has on the 

marine environment in ocean management (Trudeau, 2021). It is important to note that while the 

Oceans Act is explicitly mentioned, the Fisheries Act under which marine refuges are 

established, is not. Further, there is no public evidence of progress being made towards 
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modernizing the Oceans Act to explicitly consider climate change and its impacts. In addition, 

the Minister was asked to work towards expanding climate vulnerability assessments to better 

inform marine planning and conservation (Trudeau, 2021).  

The 2022 OECM Guidance must be implemented by all implicated federal departments 

in Canada and within existing and future sites (Fisheries and Oceans Canada, 2022). The 

required application of these guidelines and its guiding principles across federal authorities 

establishes agency, to some extent, to choose adaptive action (Fisheries and Oceans Canada, 

2022). Similarly, DFO has the agency to choose adaptive action as the primary governing 

authority in the management and establishment of marine refuges (Fisheries and Oceans Canada, 

[Unpublished Report]). Further, within the OECM Management Plan, DFO has an objective to 

“ensure climate change is incorporated into the management of marine refuges”, which is further 

evidence of DFO’s agency to choose to take adaptive action in response to climate change 

(Fisheries and Oceans Canada, [Unpublished Report]). Similar notions are found throughout the 

OECM Management Plan, including references to adaptive management of marine refuges in 

response to climate change threats and impacts (Fisheries and Oceans Canada, [Unpublished 

Report]). Lastly, DFO’s 2023-2024 Departmental Plan states that DFO aims to address 

challenges facing the ocean including climate change, as well as to study the impacts of climate 

change on fisheries and help Canada move towards a more climate-resilient future (Fisheries and 

Oceans Canada, 2023d).  

4.0 - Discussion  

With this research, we developed definitions for five adaptation domains – assets, 

flexibility, organization, learning, and agency – that influence the adaptive capacity of MPAs and 

OECMs and demonstrated their utility in assessing adaptive capacity through a Canadian case 

study. Our analysis highlights the importance of assessing this capacity in OECMs that may be 

more adaptive than strict MPAs owing to the potential for speed and flexibility in 

implementation and dynamic responses to climate change (Tittensor et al., 2019). Testing this 

assumption, our study provides evidence of where adaptative capacity is present, and where it is 

lacking, in a country that is clearly advanced in the use of OECMs as a conservation tool 

(Lemieux et al., 2022). Our results indicate that the five domains, in general, are seldom reflected 

within both Canada’s OECM enabling environment and in the management of OECMs. While it 
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is evident that Canada has acknowledged climate change as an issue and adaptive management 

as a solution, the adaptive capacity for OECMs to continue to procure long-term conservation 

and biodiversity benefits in the face of climate change is clearly lacking.   

At the forefront, the operational assets needed to improve the adaptive capacity of 

Canada’s marine OECMs are insufficient. Canada currently does not have any dedicated funding 

to manage OECMs in a way that increases their long-term adaptive capacity (Government of 

Canada, 2021). First, without dedicated, ongoing funding for climate change research in the 

marine environment, Canada’s goal to adaptively manage marine OECMs, ensuring their 

continued protection of biodiversity and meaningfully contributing to conservation targets, is 

unlikely. As climate change impacts become more apparent and more damaging (Bryndum-

Bucholz et al., 2022; Lotze et al., 2019; Tittensor et al., 2019), financial investments to enable 

adaptive action will only get more costly the longer they are delayed (Jones et al., 2017). Canada 

has only one program, the ACCASP, dedicated to climate change research in the marine 

environment, employing eight full-time staff to conduct research in all three of Canada’s 

extensive coastlines (Fisheries and Oceans, 2020). There are clearly insufficient human assets, 

and this sentiment is apparent in the ACCASP’s program evaluation that states: “there is no 

dedicated group within DFO that coordinates climate change efforts for the department. Because 

of its expertise, the ACCASP has taken on a part of this role. However, the current mandate and 

resources of the ACCASP are insufficient to fulfill this expanding role and focus on ACCASP-

specific activities” (Fisheries and Oceans Canada, 2020).   

Within the SS-BOF Bioregion, the AZMP has provided technical assets through the 

collection of oceanographic data since 1998 (Fisheries and Oceans Canada, 2019). The 

availability of baseline environmental data provided by the AZMP is critical to identify 

indicators of significant environmental change to inform management; however, the availability 

of data from the AZMP is limited and environmental data is not collected from each marine 

refuge on the Scotian Shelf (Fisheries and Oceans Canada, 2019). At present, there is no 

discussion or evidence of climate change indicators used in the AZMP. The fact that 

environmental data from long-term monitoring does not currently exist for each marine refuge 

limits the adaptive capacity of Canada’s OECMs, as it intensifies challengesto observe 

environmental chance to then inform adaptive management. Lastly, Canada has several 

governance assets to establish marine OECMs; however, very few have been used for the 
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management of marine OECMs or to adapt OECMs to changing conditions to increase resiliency 

(Fisheries and Oceans Canada, [Unpublished Report]). Governance assets that specifically 

enable adaptive management are clearly lacking. Together, these limitations and gaps in 

Canada’s operational, financial, technical, human, and governance assets restrict the adaptive 

capacity of OECMs and threaten their ability to deliver long-term biodiversity and conservation 

benefits. 

Evidence of flexibility is interwoven throughout Canada’s OECM environment, including 

management of OECMs in the SS-BOF Bioregion; however, whether it is sufficient to increase 

adaptive capacity is less clear. In several instances, the 2022 OECM Guidance and the OECM 

Management Plan affirm that “management actions may be adapted over time and can include 

one or more of the following: compliance and enforcement programs, implementation policies, 

monitoring processes and collaborative agreements, and traditional and cultural practices” 

(Fisheries and Oceans Canada, 2022; Fisheries and Oceans Canada, [Unpublished Report]). Still, 

no management process has been identified in Canada that would encourage, or that may allow 

for, adaptive management toward improving the adaptive capacity of marine OECMs. An 

example of a management process that would allow for the increase in adaptive capacity to 

climate change may look like re-assessing management strategies and measures frequently to 

account for ecosystem change and possible range shifts (Tittensor et al., 2019).  

The evidence collected in this study shows that, compared to Oceans Act MPAs, marine 

OECMs in Canada may be more flexible in many ways. First, marine OECMs can be established 

through three different processes: variation orders, licensing conditions, and Biodiversity 

Protection Regulations (Fisheries and Oceans Canada, [Unpublished Report]). The availability of 

multiple ways for establishing OECMs is a source of flexibility. Further, establishing marine 

refuges through variation orders and licensing conditions can allow for the continual adjustment 

of management as required as they are not established through regulation and can be ordered by 

the Minister “if he or she is of the opinion that prompt measures are required to address a threat 

to the proper management and control of fisheries and the conservation and protection of fish...” 

(Fisheries and Oceans Canada, 2022; Fisheries Act, 1985). Currently, no marine refuge in 

Canada has been established through Biodiversity Protection Regulations (Fisheries and Oceans 

Canada, 2022), which, if implemented, could delay establishment should a regulatory process be 
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required, which will in turn reduce the adaptive capacity of marine refuges and make them 

similarly inflexible as MPAs. 

Second, the protection standards for OECMs in Canada state that “existing or foreseeable 

activities in federal marine OECMs will continue to be assessed on a case-by-case basis to 

ensure that the risks to the biodiversity and conservation benefits have been avoided or mitigated 

effectively” (Fisheries and Oceans Canada, 2022; Fisheries and Oceans Canada, 2023c). The 

process for permittance of activities within OECMs is far less rigid and defined compared to the 

protection standards of MPAs, allowing for a more flexible approach to the management of sites, 

potentially increasing adaptive capacity. Most notably, marine OECMs have significant potential 

to be more adaptive than MPAs as they are not as entrenched in legislation and regulation as 

many of Canada’s MPAs (e.g., those established under the Oceans Act or the Canada National 

Marine Conservation Areas Act). If formal MPA management needs to be altered, they must 

undergo regulatory amendments which can delay action in response to a rapidly changing 

environment. While the OECM Management Plan does acknowledge the need for adaptive 

management, and outlines climate change objectives, the plan fails to provide practical steps and 

actions for adaptive management (Fisheries and Oceans Canada, [Unpublished Report]). Without 

identifying and describing these practical actions, the ability to stop, start, or switch between 

management actions as required is limited, potentially creating rigidity in management which 

should otherwise be flexible to ensure that OECMs continue to meet their conservation 

objectives. Ultimately, acknowledging climate change and the need for adaptive actions and 

processes is an essential first step; however, significant work remains to operationalize adaptive 

management of OECMs. 

OECM governance is organized to ensure the long-term provision of biodiversity and 

conservation benefits. DFO is the lead governing authority with the jurisdiction to manage 

Canada’s current and only type of marine OECMS, marine refuges; however, DFO relies heavily 

on other regulators and governing bodies to restrict activities other than fishing within these 

areas (Fisheries and Oceans Canada, [Unpublished Report]). The OECM Management Plan 

helps to coordinate governance and management, though the plan does not advise on a 

governance system that would enable adaptive action (Fisheries and Oceans Canada, 

[Unpublished Report]). Further, the introduction of multiple federal authorities into the 

governance system introduces a range of perceptions, agendas, and priorities that may conflict 
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and limit the ability of these governing bodies to work together to set collective goals and enable 

adaptive action (Mahon & Fanning, 2019; Nyaupane et al., 2022; Ainsworth et al., 2020). Still, 

the OECM Management Plan may overcome this challenge by establishing a Coordination 

Committee to help organize marine OECM governance. This participatory mechanism has the 

potential to facilitate and promote knowledge sharing and the integration of multiple priorities 

and preferences into marine OECM governance, which can help to reduce conflict (Ainsworth et 

al., 2020). The Coordination Committee also provides a platform for acknowledging uncertainty 

produced by climate change and the need for adaptive action (Akamani, 2020; Nyaupane et al., 

2022). While the evidence collected in this study demonstrates Canada’s acknowledgement of 

the need for an adaptive governance system, a genuinely adaptive governance system is clearly 

absent.  

 Canada’s OECM environment shows that the learning domain appears to be highly 

conceptualized, but yet to be implemented. Both the 2022 OECM Guidance and the OECM 

Management Plan express that OECM monitoring should consider climate change and its 

impacts (Fisheries and Oceans Canada, 2022; Fisheries and Oceans Canada, [Unpublished 

Report]). This is evidence of Canada’s intention to expand and process new climate information, 

central to the learning domain. For example, the OECM Management Plan includes a clear 

objective to incorporate climate change and its impacts into an eventual monitoring plan, 

providing more evidence that Canada intends to increase their capacity to generate and process 

information on climate change (Fisheries and Oceans Canada, [Unpublished Report]). Despite 

this promising evidence, this domain also lacks evidence of practical steps to initiate collection 

of climate change information and incorporate it into management to transition from one-time, 

traditional, or reactive management into adaptive management. Without implementation of the 

learning domain, Canada’s capacity to adapt OECMs is limited. 

While evidence of the assets, flexibility, organization, and learning domains exists, to 

varying extents, throughout Canada’s OECM environment, the agency domain is scarcely 

present within the analyzed documents. Climate change is a significant threat to fisheries and 

oceans management in Canada, likely reducing the efficacy of current management measures, 

including marine refuges. Currently, according to the Fisheries Act, the Minister of Fisheries, 

Oceans and the Canadian Coast Guard has the authority under the Act “to address a threat to the 

proper management and control of fisheries and the conservation and protection of fish” 
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(Fisheries Act, 1985). Therefore, the Minister may have the agency to choose to respond to 

significant environmental change imposed by climate change threats to fisheries and fish 

(Fisheries Act, 1985). The current Mandate of the Minister (Trudeau, 2021) assigns 

responsibility to amend the Oceans Act to acknowledge climate change; however, this 

responsibility is not extended for the Fisheries Act. Given this, the agency to consider climate 

change in the establishment and management of marine refuges established under the Fisheries 

Act is not directly evident. DFO has set goals for 2023 and 2024 to address climate change and 

expand climate research, potentially bolstering agency within DFO (Fisheries and Oceans 

Canada, 2023d). While there is evidence for some agency to exist in Canada, evidence of agency 

is not explicit. Still, it is generally accepted that DFO, as Canada’s lead ocean regulatory 

authority, can choose to act to respond to climate change and its impacts through governance, 

policy, and management that can increase adaptive capacity.  

We used a targeted literature review to develop adaptation domain definitions in the 

context of protected areas. While this method was effective, our definitions may be strengthened 

if complemented by a systematic review to ensure that the full breadth of information is 

captured. Our study also relied on availability of public materials to conduct the case study 

analysis, except the OECM Management Plan provided to the authors by DFO before its 

anticipated 2024 publication. We do not presume that all information pertinent to this analysis 

would be readily available to the public, as OECMs and adaptive management are active 

undertakings of DFO. Future work may benefit from the collection and incorporation of expert 

and practical knowledge through interviews, focus groups, or surveys. While we focused our 

research on Canada’s approach to marine OECMs, other countries advancing OECMs could be 

assessed to compare approaches, management strategies, governance structures, establishment 

procedures and, ultimately, adaptive capacity. Lastly, our study assessed the five domains within 

Canada’s OECM environment, and in the management of Canada’s OECMs, as independent 

domains. It is clear from our work that adaptation domains are interdependent, and future 

research to understand interdependencies may provide further guidance to planners, managers, 

and decision-makers in increasing adaptive capacity of marine OECMs in a way that may be 

more efficient and less expensive. 

Through our research and efforts to assess the five adaptation domains independently, it 

has become clear that the domains are deeply interdependent. Rather than implementing domains 
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in isolation, their interrelations should be considered and opportunities for mutual strengthening 

explored. For example, in assessing the organization domain, which refers mostly to the way in 

which the governance system is structured to enable adaptive action, the flexibility domain 

becomes important. A governance system must include a certain amount of flexibility in 

decision-making to be able to adapt decisions, objectives, and goals over time in response to 

climate change (Rhodes et al., 2022; Munera & van Kerkhoff, 2019). The governance system 

should also be organized such that as new information is made available through the learning 

domain, this information can be processed and integrated into decision-making processes, with 

the agency to choose to respond, and the flexibility to halt, start, modify, or switch to adaptive 

actions. 

Without learning and the capacity to generate, absorb, and process new information about 

climate change, the development of effective adaptive management strategies and actions will 

not occur, thus limiting the diversity of potential adaptive actions and reducing flexibility (Jones 

et al., 2017). Further, the inability to generate and process new information may lead to the 

development of ineffective adaptive actions and strategies which could increase the costs, 

resources, and assets that have gone into deploying these actions, showing the link between the 

learning and asset domain (Jones et al., 2017). According to the IPCC, the availability of 

technical assets, such as long-term data, is not enough to increase the adaptive capacity of 

protected areas, the capacity needed to absorb and process the long-term data is critical 

(Williams et al., 2015). Lastly, the agency and the ability to choose to respond to environmental 

change through adaptive action is not likely unless the assets (financial, technological, human, 

and governance) needed to enable adaptive action are in place (Woroniecki et al., 2019). These 

are only a few of the multitude of interdependencies that exist between all five domains, and all 

will have significant impacts on the adaptive capacity of protected areas in this era of global 

climate change.  

4.1 - Management Recommendations 

The evidence collected in this study indicates that Canada has met some criteria of each 

adaptation domain, though the adaptive capacity needed to ensure long-term delivery of 

conservation benefits from OECMs and, relatedly, to ensure the long-term sustainability, 

efficiency, and adaptability of protected areas is unlikely without advancement in all five 
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domains. Based on this research, we provide three management recommendations to increase the 

adaptive capacity of protected areas to climate change.  

1. The Government of Canada should substantially increase long-term funding dedicated 

to climate research and initiatives to advance the development of adaptation tools and climate 

monitoring, as well as to hire full-time dedicated staff to tackle climate change related issues.  

2. The Government of Canada should clearly define operational actions and adaptive 

measures for adaptive action. It would be highly beneficial for Canada to explicitly state that 

OECMs are dynamic measures that can be used to mitigate and adapt to climate change.  

3. The Government of Canada and the scientific community should assess the five 

adaptation domains and their interdependencies to better understand current adaptive capacity, to 

identify practical steps toward implementing each domain, and to harnessing synergies among 

adaptation domains that may most efficiently improve adaptive capacity. 

5.0 - Conclusion  

 Our results indicate that Canada’s OECMs have limited adaptive capacity to climate 

change, despite their clear importance in securing long-term conservation benefits. We find that 

the five adaption domains are infrequently and scarcely reflected in the management of Canada’s 

marine OECMs and in Canada’s overall OECM enabling environment. To build adaptive 

capacity, progress must be made to advance each of the five adaptation domains in earnest; it is 

not sufficient to only possess one or two of these domains. Overall, these results are concerning 

given that Canada has invested heavily in OECM guidance and establishment, yet evidence of 

adaptive capacity remains limited. Canada must prioritize building adaptive capacity into their 

marine conservation system to ensure that it remains effective in conserving biodiversity long 

into the future and in this era of global climate change.  
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