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Abstract 
In recent decades, habitat degradation and loss, transboundary pollution, 

resource overexploitation, and a rapidly changing climate have contributed to 

significant declines in global marine biodiversity. This global environmental crisis has 

inspired international environmental regimes, such as the Convention on the 

Conservation of Antarctic Marine Living Resources (CCAMLR), to manage human 

activity and ensure the long-term persistence of biodiversity by establishing large-scale 

networks of marine protected areas (MPAs). Conservation scientists have developed 

systematic methods for identifying where it is most efficient to establish MPAs, but the 

design and implementation of effective MPAs has been hindered by limited resources, 

conflict over altered access to natural resources, and insufficient spatial data. Prior 

research has shown that incorporating social, economic, and political considerations into 

the design, negotiation, and establishment of MPAs can help to overcome these 

challenges and more effectively achieve conservation objectives. Here, I contribute to the 

field of conservation planning in three ways. First, I use collaborative governance theory 

as a framework for analyzing the CCAMLR and identifying the key factors that lead to 

successful agreements to designate MPAs in the Southern Ocean. Second, I build a 

methodological framework that operationalizes conservation opportunity theory and 

enables the collection of spatially referenced social, economic, and political data. Third, I 
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use forecasting techniques to predict the likelihood that various geographic areas along 

the Western Antarctic Peninsula are successfully designated and suggest how these 

methods can inform conservation planning. My work suggests that theories and 

methods from other fields have the potential to improve conservation planning efforts 

by structuring the integration of novel spatial data, highlighting barriers to progress, 

identifying structural or procedural gaps in international environmental regimes, and 

more broadly informing conservation decision-making. Strengthening these planning 

approaches is increasingly critical to the success of international conservation efforts 

focused on protecting biodiversity and the ecological integrity and function of the global 

environment. 
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For the planet of which we are a part. May nature survive and prosper long after 
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1. Introduction 
In recent decades, climate change, habitat degradation and loss, and 

overexploitation have all contributed to significant declines in global marine 

biodiversity (Doney et al., 2012; Halpern et al., 2015; Kroodsma et al., 2018; The Global 

Assessment Report on Biodiversity and Ecosystem Services, 2019). Global temperatures have 

increased by approximately 1oC since pre-industrial times, human activity has altered 

two-thirds of the marine environment, and nearly 6 billion tons of fish has been 

removed from the oceans since 1950 (Allen et al., 2018; The Global Assessment Report on 

Biodiversity and Ecosystem Services, 2019). As a result, the Intergovernmental Science-

Policy Platform on Biodiversity and Ecosystem Services estimates that over 1 million 

species are at risk of extinction worldwide, and the Living Planet Index indicates that the 

abundance of marine species declined by 36% between 1970 and 2012 (The Global 

Assessment Report on Biodiversity and Ecosystem Services, 2019; World Wildlife Fund, 2018). 

In response to this stunning loss of global biodiversity and the transboundary 

nature of its underlying drivers, there has been an increase in the number of 

international environmental regimes focused on (among other things) coordinating 

scientific research, protecting migratory species, combatting wildlife trafficking, slowing 

deforestation, and reducing carbon emissions (DeSombre, 2007; Mitchell, 2003). 

Unfortunately, only some of these efforts have been successful because the protection of 

global biodiversity requires international cooperation. This is particularly difficult to 
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organize at the international level because many of these agreements are non-binding 

and decision-making requires either consensus or the support of a supermajority of 

signatories. Further underscoring this challenge is the fact that authority is fragmented 

among states and no single supranational entity has the power to enforce compliance 

and dictate collective action (Ostrom, 1990; Ostrom et al., 1999; Stern, 2011). The 

International Whaling Commission’s inability to create a sustainable whaling regime 

and regional fisheries management organizations’ struggle to reduce overfishing 

illustrate the types of challenges faced by international environmental regimes entrusted 

with managing global oceans. 

Despite the significant barriers impeding efforts to protect global biodiversity, 

there have been some successful examples of international cooperation (Keohane and 

Victor, 2011; Siebenhüner, 2006). For example, the London Convention set standards for 

managing at-sea waste disposal, the Convention on Long-Range Transboundary Air 

Pollution reduced emissions of sulphur and nitrogen oxide that result in acid rain, and 

the Montreal Protocol phased out the use of ozone depleting chlorofluorocarbons. 

Another international environmental agreement is the Convention on Biological 

Diversity (CBD), signed at the 1992 Earth Summit in Rio de Janeiro to combat 

biodiversity loss and promote “the conservation of biological diversity, the sustainable use of 

its components and the fair and equitable sharing of the benefits arising out of the utilization of 

genetic resources.” (Convention on Biological Diversity, 1992). The CBD encourages 
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countries to combat biodiversity loss through a variety of measures, including the use of 

protected areas (PAs), which are defined by the International Union for the 

Conservation of Nature (IUCN) as: ‘A clearly defined geographical space, recognised, 

dedicated and managed, through legal or other effective means, to achieve the long-term 

conservation of nature with associated ecosystem services and cultural values.’ (Day et al., 

2012). 

Over time, marine protected areas (MPAs) have become a commonly used tool 

for managing natural resources and combatting threats to marine biodiversity (Bell et 

al., 2018; Gaines et al., 2010; Spalding et al., 2013; Watson et al., 2014). In 2002, 

participants in the World Summit on Sustainable Development in Johannesburg, South 

Africa began a gradual process of developing PA objectives that resulted in the 2011 

Aichi Targets, which set the goal of designating 10% of coastal and marine areas as 

MPAs by 2020 (CBD and UNEP, 2010). Currently, 7.45% of global oceans are protected 

or managed within MPAs (Protected Planet Report, 2020). The IUCN and World 

Conservation Monitoring Center anticipate that the Aichi Targets will be met by the end 

of 2020 if existing commitments are honored (Protected Planet Report, 2020). More 

recently, the IUCN has called for 30% of marine and coastal areas to be set aside in 

highly protected areas that restrict human activities by 2030 (CBD, 2020), a target that 

many countries have already endorsed. 
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There is significant evidence of the environmental benefits of MPAs (Claudet et 

al., 2008; Halpern, 2003; Lester and Halpern, 2008; Lester et al., 2009), but concerns exist 

about their potential to negatively impact human well-being (Ban et al., 2019; Mascia et 

al., 2010). Some of the underlying concerns are that planners may insufficiently engage 

with local stakeholders, lack the resources to carefully site and zone MPAs, and have a 

poor understanding of social-ecological dynamics, any of which may result in a loss of 

or diminished access to resources, exclusion from culturally important areas, social 

conflict, weakened institutions, and an erosion of trust in public institutions and 

government representatives (Ban et al., 2019; Gruby et al., 2017; Naidoo et al., 2019). 

Despite these potential negative impacts, evidence suggests that, overall, MPAs are 

more likely to reduce poverty, raise household incomes, improve food security and 

health, increase citizen participation, and build trust between communities and public 

institutions (Andam et al., 2010; Ban et al., 2019; Naidoo et al., 2019). Particular concerns 

have also been raised about the social impact of large-scale MPAs, but research suggests 

that the social impacts and benefits are similar regardless of scale (Gruby et al., 2017). 

For many years, the conservation planning literature on MPA design has been 

heavily dominated by quantitative spatial prioritization methods, including tools such 

as Marxan and ArcGIS, that rely almost entirely on ecological measures of biodiversity 

(Gissi et al., 2018; Moilanen et al., 2009; Wilson et al., 2007). However, these methods 

frequently (although not always) fail to fully consider human well-being, economic, 
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social, and political (ESP) contexts within which MPAs are designated, and the role that 

ESP factors will play in shaping conservation outcomes after designation (Ban et al., 

2013; Stephanson and Mascia, 2014). To address concerns about potential social impacts, 

conservation planners have begun to explore new theoretical frameworks and methods 

for incorporating social and ecological needs into MPA design and structured decision-

making processes (Brown et al., 2019; Guerrero and Wilson, 2016; Kittinger et al., 2014; 

Whitehead et al., 2014). 

In the following chapters, I test alternative theoretical frameworks (collaborative 

governance and conservation opportunity) and methodological approaches 

(participatory mapping and forecasting) for incorporating economic, social, and political 

(ESP) considerations and factors into the design, negotiation, and establishment of 

MPAs in the Southern Ocean. Antarctic’s Southern Ocean is governed by the 

Convention on/Commission for the Conservation of Antarctic Marine Living Resources 

(CCAMLR), an international environmental agreement that was signed in 1980 with the 

goal of ‘safeguarding the environment and protecting the integrity of the ecosystem of 

the seas surrounding Antarctica’ (CCAMLR, 1982). The Convention entered into force in 

1982 and practices consensus-based decision making that is guided by a clear mandate 

for conservation enshrined in Article II (1), which states that the primary ‘objective of 

this Convention is the conservation of Antarctic marine living resources’ (CCAMLR, 

1982). One of the ways that CCAMLR has sought to achieve this objective is by 
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establishing a representative network of MPAs (Cordonnery et al., 2015; Everson, 2015). 

In 2011, parties agreed to Conservation Measure 91-04, a ‘General framework for the 

establishment of CCAMLR marine protected areas,’ which implemented a series of 

guidelines for the design of MPA proposals (CCAMLR, 2011). 

In the second chapter, I assess the key ESP drivers that lead to consensus at 

CCAMLR to provide insights into how I might improve these political processes. In the 

third chapter, I present methods for identifying spatially referenced conservation needs 

and opportunities using participatory mapping and expert elicitation techniques to 

augment current spatial prioritization approaches in the Antarctic. Finally, in the fourth 

chapter, I present methods for forecasting the likelihood of protected area designation 

along the Western Antarctic Peninsula as an example of how these methods can inform 

spatial prioritizations and conservation decision-making. 

This specific social-ecological system is a particularly interesting case study for a 

number of reasons. First, it allows us to focus on a clearly identified set of actors 

(CCAMLR participants) who have significant knowledge, interests, and authority over 

the Southern Ocean due to CCAMLR’s mandate to manage fisheries in the region. 

Second, CCAMLR, similar to other MPA planning processes, is trying to consider ESP 

factors and incorporate them into MPA design. As discussed in chapter three, the 

proponents of one MPA proposal have used hundreds of ecological data layers in a 

Marxan-based spatial prioritization but opponents have called on them to consider 
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socioeconomic impacts (CCAMLR, 2018). In response, the proponents have incorporated 

a fisheries cost layer that represents potential economic losses (Delegations of Argentina 

and Chile, 2019) but this does not fully account for many of the other ESP concerns and 

considerations that are shaping the negotiations and are considered critical to MPA 

planning (Álvarez-Romero et al. 2018; Ban et al. 2013). Third, CCAMLR is considered to 

be a leader in efforts to protect marine biodiversity in areas beyond national jurisdiction 

(ABNJ) due to its success in  combatting illegal, unregulated, and unreported (IUU) 

fishing, and establishing MPAs around the South Orkney Islands and in the Ross Sea 

(Everson, 2015; Smith and Jabour, 2017; Wenzel et al., 2016). In short, CCAMLR’s record 

of effective conservation and management provides an opportunity to better understand 

how ESP factors can shape MPA design and to consider how these lessons are applicable 

to global efforts to protect biodiversity in other ABNJ (De Santo, 2018; Smith and Jabour, 

2017; Tiller et al., 2018). 

Conservation planning is a form of structured decision-making focused on 

engaging stakeholders, prioritizing space, and efficiently allocating scarce resources to 

achieve conservation objectives (Groves and Game, 2016; Margules and Pressey, 2000; 

Pressey and Bottrill, 2009). So, if I can improve the processes by which I negotiate and 

establish new MPAs, or integrate a broader range of considerations via novel datasets, 

then our outcomes will be more sound, socially equitable, economically feasible, and 

politically acceptable because they account for various stakeholder needs and reduce the 
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likelihood of conflict (Brown et al., 2019; Knight et al., 2006). My focus here is on MPAs, 

but many of the theoretical approaches to assessing regimes or methodological 

approaches for incorporating ESP factors into conservation planning are intended to be 

broadly transferrable and applicable to other non-spatial conservation interventions. For 

example, my hope is that collaborative governance theory will continue to be used to 

analyze and ask questions about international institutions, that conservation 

opportunity frameworks will continue to be revised and used to structure spatial data 

collection for planning purposes, and that forecasting methods will continue to evolve 

and be applied to a wide range of conservation problems. In summary, a primary goal of 

my research is to provide theoretical insights and methods that are applicable to solving 

a wide range of global environmental problems.
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2. Drivers of Consensus-Based Decision-Making in 
International Environmental Regimes: Lessons from the 
Southern Ocean 
2.1 Introduction 

The global environmental crisis—characterized by rising extinction rates, 

declines in biodiversity, transboundary pollution, and climate change—necessitates 

more integrated, large-scale responses. Over the past two decades, the Convention for 

the Conservation of Antarctic Marine Living Resources (CCAMLR) has sought to ensure 

the continued ecological integrity and function of Antarctica’s Southern Ocean by 

establishing a representative network of marine protected areas (MPAs). This paper 

examines the process of reaching consensus on a proposed conservation measure (CM) 

within the network—the Ross Sea Region MPA—in order to address a significant gap in 

the collaborative governance literature on the role of informal and external drivers in 

establishing large-scale networks of MPAs (Ansell & Gash, 2007; Emerson, Nabatchi, & 

Balogh, 2011). 

While foundational work in international relations theory provides important 

insights into the role of state power and formal organizational structures and 

mechanisms in international environmental governance (DeSombre, 2007; Mitchell, 

2003; Pattberg, 2012; Vogler, 2000), less is known about how the informal processes of 

consensus and the external factors that influence them work within the formal structure 

of a regime. For this reason, I turned to the collaborative governance literature, which 
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suggests that consensus derives from inclusive representation of relevant parties, a set of 

shared objectives and a commitment to problem-solving, trust and principled 

engagement, effective leadership, and incremental wins (Ansell & Gash, 2007; Emerson 

et al., 2011; Innes & Booher, 1999) (Appendix A). 

However, the collaborative governance literature has primarily focused on local, 

state, and national level efforts to manage shared resources, with very little research 

investigating the role of consensus-building at the international level where power is 

fragmented, and authority shared (Ansell & Torfing, 2015). The Southern Ocean’s status 

as a global common therefore provides a unique opportunity for exploring the role of: 1) 

external drivers, such as developments in global conservation efforts or international 

political events; 2) internal structural drivers, such as a lack of formal guidance or rules; 

and 3) internal informal drivers such as trust, dialogue, a shared set of objectives, and 

individual leadership (Appendix A). 

Drawing upon 33 in-depth interviews conducted over three months in 2017 with 

key actors representing CCAMLR member countries, NGOs, and industry groups, this 

paper provides critical insights into how international environmental regimes generate 

agreement on proposals addressing complex, transnational environmental challenges 

despite shortcomings in formal instruments (Appendix B). These insights prompt a 

number of recommendations relevant to other global efforts to tackle transboundary 
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environmental crises and conserve marine biodiversity in areas beyond national 

jurisdiction (ABNJ). 

2.2 Background on CCAMLR’s network of MPAs in the Southern 
Ocean 

2.2.1 CCAMLR’s Institutional Structure 

The Convention for the Conservation of Antarctic Marine Living Resources 

(CCAMLR) is the primary international environmental agreement governing the marine 

ecosystems south of the Antarctic convergence zone, which comprise roughly 10% of the 

global ocean (Cordonnery, Hemmings, & Kroken, 2015; Grant, 2005). Along with the 

1972 Convention on the Conservation of Antarctic Seals and the 1991 Protocol on 

Environmental Protection (the Madrid Protocol), CCAMLR is one of three major 

supplementary environmental instruments to the Antarctic Treaty (Wenzel et al., 2016). 

Throughout the 1970s, scientific research such as the Biological Investigations of 

Marine Antarctic Systems and Stocks (BIOMASS) project raised concerns about the 

continued exploitation of Antarctic fisheries (Miller, 2011), and the potential for 

unsustainable krill harvests to impact the Antarctic marine environment and slow the 

recovery of vulnerable marine species, especially whales. In response to these concerns, 

several parties to the Antarctic Treaty (AT) began negotiating a new instrument to 

manage the Southern Ocean in the late 1970s (Constable, la Mare, Agnew, Everson, & 

Miller, 2000; Cordonnery & Kroken, 2015; Fabra & Gascón, 2008). After ratification, the 

Convention entered into force on April 7th, 1982 with the principal aim of “safeguarding 
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the environment and protecting the integrity of the ecosystem of the seas surrounding 

Antarctica.” 

 

Figure 1: Signatories and Acceding States to the Convention on the Conservation of 
Antarctic Marine Living Resources. 

Today, CCAMLR consists of 25 member states and the European Union that 

participate in consensus-based decision-making as directed by Article XII (1) of the 

Convention (Figure 1). An additional 11 states are acceding members to CCAMLR, but 

do not participate in formal decision-making, and 22 observer delegations are also 

permitted to attend Annual Meetings at the CCAMLR Secretariat in Hobart, Australia 

each October. These include intergovernmental organizations such as the International 

Union for the Conservation of Nature (IUCN), U.N. Food and Agriculture Organization 
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(FAO), Scientific Committee on Antarctic Research (SCAR), non-governmental 

organizations (NGOs) like the Antarctic and Southern Ocean Coalition (ASOC), and 

industry groups such as the Coalition of Legal Toothfish Operators (COLTO). 

Upon ratification, the Convention established three main entities: 1) the 

Commission, which is composed of contracting parties and is the ultimate decision-

making authority that considers implementing binding Conservation Measures; 2) the 

Scientific Committee (SC), which is intended to be an independent scientific advisory 

body that provides advice to the Commission based on the best available science; and 3) 

the Secretariat, which supports Commission and Scientific Committee activities and is 

located in Hobart, Australia (Figure 2). The Convention also authorizes subsidiary 

bodies and over time the Commission has established two Standing Committees—one 

on Administration and Finance and one on Implementation and Compliance—and the 

Scientific Committee has established four Working Groups and one Subgroup (see 

Figure 2). These five entities coordinate fishery data collection and conduct stock 

assessments, develop new survey guidelines and bycatch reduction proposals, manage 

the CCAMLR Ecosystem Monitoring Program, and oversee the integration and 

assessment of data. The Convention calls for the election of both a Chair and Vice-Chair 

of the Commission, and leadership positions have been created for all other subsidiary 

bodies.  
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Importantly, Article XII directs that any “matters of substance shall be taken by 

consensus,” which in practice has meant the absence of objection by any contracting 

party (Everson, 2015). This element of the Convention arose from the fact that CCAMLR 

was established within the Antarctic Treaty framework, which requires managing the 

Antarctic and Southern Ocean as a global common (Fabra & Gascón, 2008).  

 

Figure 2: Institutional Structure of the Convention on the Conservation of Antarctic 
Marine Living Resources. 
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2.2.2 CCAMLR’s principle mandates for conservation, fisheries, and 
precautionary management 

To comprehend how decision-making is conducted at CCAMLR, it is important 

to look beyond its formal institutional structure at the guiding principles contained 

within the Convention text. Most importantly, Article II (1) provides CCAMLR with a 

clear mandate for conservation by stating that the primary “objective of this Convention 

is the conservation of Antarctic marine living resources.” However, the following 

passage of Article II (2) notes that “For the purposes of this Convention, the term 

‘conservation’ includes rational use” (Convention on the Conservation of Antarctic Marine 

Living Resources, 1982), which provides the Commission authority to operate commercial 

fisheries within the Convention Area. 

This term, ‘rational use,’ forms the basis of a second competing interpretation of 

CCAMLR’s mandate for conservation and nearly all of the current conflict between 

member states (Fabra & Gascón, 2008; Wenzel et al., 2016). As context, the Antarctic 

Treaty was originally established in 1959 to ensure that the continent “be used for 

peaceful purposes… and to promote international cooperation in scientific 

investigation,” with only minimal reference to conservation in Article IX, paragraph 1(f) 

(LeRoux, 2002; Roura, Steenhuisen & Bastmeijer, 2018; Sollie, 1970; The Antarctic Treaty, 

1959). However, this oversight was intentionally addressed with the signing of the 1964 

Agreed Measures for the Conservation of Antarctic Fauna and Flora, CCAMLR in 1982, 

and the Protocol on Environmental Protection in 1991, which clearly articulated 
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conservation as the third main objective of the Antarctic Treaty System (Brooks, 2013; 

Cordonnery & Kriwoken, 2015; Miller, 2011). 

Since 1982, most signatory states have interpreted the term ‘conservation’ within 

the Convention to mean that preserving ecosystem integrity and function should be its 

primary objective—based on both the text of the Convention itself, as well as the 

surrounding historical context (Grant, 2005). In recent years, though, other states such as 

China have sought to advance their own interpretation of the Convention’s definition of 

‘conservation’ claiming that rational use justifies an ‘unrestricted right to fish’ (Jacquet, 

Blood-Patterson, Brooks, & Ainley, 2016; Tang, 2017). To clarify matters, the Convention 

clearly lays out strict parameters to which fisheries must adhere, including that they 

must: 1) maintain healthy populations that enable stable recruitment; 2) maintain 

ecological relationships between harvested populations, the environment, and other 

species; and 3) prevent any impacts that cannot be reversed within two or three decades 

(Convention on the Conservation of Antarctic Marine Living Resources, 1982). Although this 

Article of the Convention permits fishing, it also clearly reinforces the argument that the 

Convention’s primary objective is protecting biodiversity and ecosystems by permitting 

fishing only under limited conditions. 

In this respect, CCAMLR is unique in that it was one of the first international 

environmental agreements to intentionally articulate the importance of ecosystem-based 

management, pre-emptive closures, and protections for scientifically valuable 
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populations of wildlife, as opposed to pursuing the single species management model 

common among most regional fisheries management organizations (Everson, 2015; 

Grant, 2005; Österblom & Olsson, 2017). As a result, CCAMLR is widely considered a 

leader in high seas conservation and a highly effective international environmental 

regime (Ban et al., 2013; Cullis-Suzuki & Pauly, 2010; Österblom & Olsson, 2017). This 

primarily stems from its successful development of a Catch Documentation Scheme to 

combat illegal, unreported, and unregulated (IUU) fishing, implementation of bycatch 

reduction regulations to reduce fishery interactions with seabirds, the establishment of 

the South Orkney Islands Southern Shelf (SOISS) MPA, and the establishment of the 

CCAMLR Ecosystem Monitoring Program (CEMP), a voluntary set of standards used to 

improve ecosystem monitoring throughout the Convention Area (Everson, 2015; Miller, 

2011). 

Despite this clear mandate for comprehensive ecosystem management, some 

have argued that the contracting parties have only responsively managed individual 

activities such as the toothfish and krill fisheries and have struggled to achieve the 

ultimate goal of implementing a comprehensive, precautionary approach to reducing 

stressors and impacts to the Southern Ocean (Brooks et al., 2016). Article IX (2) (g) 

provides the legal authority to implement area-based closures “for purposes of scientific 

study or conservation,” yet these efforts have met with considerable resistance from 

some fishing nations who argue that such actions fall outside the purview of CCAMLR 
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and would be better handled by the Antarctic Treaty’s Protocol on Environmental 

Protection (Wenzel et al., 2016)—despite the fact that it does not have the authority to 

manage extractive fisheries (Everson, 2015; Grant, 2005). 

Additionally, Article IX (2) of the Convention permits the Commission to 

establish a representative network of MPAs by providing it the authority for the 

“opening and closing of areas, regions or sub-regions for purposes of scientific study or 

conservation, including special areas for protection and scientific study.” This, along 

with other references to ecosystem-based management and the precautionary principle, 

has been the key provision underpinning efforts to establish a representative network of 

marine protected areas. 

2.2.3 Marine protected areas in the Southern Ocean 

Although CCAMLR initially focused heavily on fishery management, the 

International Union for the Conservation of Nature (IUCN) first formally raised the 

topic of area-based management in October 1999 (see Table 1). Their submission to 

CCAMLR, titled “Marine Protection in the Southern Ocean,” urged the Scientific 

Committee to consider how MPAs might help achieve the objectives of the Convention 

(IUCN, 1999). Despite this, and anecdotal evidence that delegation members were 

critically thinking about complex approaches to spatial management (MPAs), the topic 

remained of marginal importance to CCAMLR as a whole. 
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Table 1: A chronology of spatial management in Antarctica's Southern Ocean 

 

This began to change in 2002, when participants at the World Summit on 

Sustainable Development (WSSD) in Johannesburg, South Africa agreed to work 

towards conserving global marine biodiversity by establishing a representative network 

of MPAs (Miller, 2011; Smith & Jabour, 2017). The WSSD decision galvanized CCAMLR 

to issue a similar statement of intent to consider how MPAs might contribute to the 

conservation of Antarctic marine living resources (Fabra & Gascón, 2008; Miller & Slicer, 

2014; Wenzel et al., 2016). Along with establishing CEMP sites and providing 
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complementary legal protection for Antarctic Specially Managed Areas and Antarctic 

Specially Protected Areas (ASMAs & ASPAs), this decision was the next step towards 

implementing the precautionary and ecosystem-based management approach 

encouraged by Article II (3) (Cordonnery et al., 2015; Everson, 2015). 

2.2.4 Progress towards a representative network of MPAs 

The first step towards establishing a representative network of Southern Ocean 

MPAs, was to begin a biogeographic assessment of the region, which CCAMLR initiated 

in 2005 (Grant, 2005; Miller, 2011). In September 2006, an independent expert working 

group of 23 scientists from six countries was sponsored by Peregrine Travel and 

convened by the World Wildlife Fund-Australia and the Antarctic Climate and 

Ecosystems Cooperative Research Centre in Hobart to develop a ‘proof of concept’ for 

such an assessment and future MPA proposals (Brown et al., 2015; Everson, 2015; Grant, 

Constable, Raymond, & Doust, 2006).  

Following the workshop, a report was submitted to CCAMLR and a 2007 

Workshop on Bioregionalisations was convened in Brussels, Belgium. Soon after, the 

United Kingdom was the first party to propose an MPA and CCAMLR subsequently 

adopted the SOISSMPA (CM 91-03) in 2009, with surprisingly little opposition 

considering that it was zoned as a ‘no-take’ MPA (Smith & Jabour, 2017). 

Growing interest in establishing MPAs led CCAMLR to begin discussing 

proposals and guidelines for standardizing the process. The eventual result of these 



 

 21 

efforts was CM 91-04, the “General framework for the establishment of CCAMLR 

Marine Protected Areas,” which codified a structure for implementing a representative 

network of Southern Ocean MPAs based on the best available science (CCAMLR, 2011; 

Gjerde et al., 2016; Grant, 2012). Notably, CM 91-04 reiterated the importance of 

establishing MPAs in accordance with the WSSD goals and clearly stated that CCAMLR 

MPAs be established “for the purposes of scientific study or conservation” and are 

intended to “contribute to sustaining ecosystem structure and function” (CCAMLR, 

2011; Smith & Jabour, 2017). 

In 2012, Australia, France, and the European Union proposed the East Antarctic 

MPA (EAMPA), and in 2012, New Zealand and the United States each submitted 

independent proposals for the Ross Sea Region Marine Protected Area (RSRMPA). But 

these two proposals called attention to the need for divergent approaches for data-rich 

and data-poor areas so, in July 2013, CCAMLR held a special intersessional meeting in 

Bremerhaven, Germany to resolve a number of outstanding issues and provide better 

guidance on the topic of spatial management (CCAMLR, 2014; Wenzel et al., 2016). 

Although many issues remained unresolved at the end of the meeting, progress 

was most notably made by the United States and New Zealand who were able to merge 

their proposals for the Ross Sea. Several protracted years of extremely difficult 

negotiations over the RSRMPA ensued, primarily due to parties’ alternative 

interpretations of the Convention’s primary mandate and restrictions on fishing within 
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the proposed RSRMPA, but participants finally reached consensus on the proposal in 

2016 (CCAMLR, 2016). As of 2018, the East Antarctic MPA proposal remains under 

negotiation (although its current extent has been significantly reduced from what was 

originally proposed), as does that for the Weddell Sea MPA (WSMPA), which was 

submitted as a German-led European Union proposal in 2016. A new Domain 1 MPA 

(D1MPA) proposal was first introduced in 2018 by Argentina and Chile to protect the 

West Antarctic Peninsula. 

Thus, for nearly two decades, parties to the Convention for the Conservation of 

Antarctic Marine Living Resources have been working to establish a representative 

network of marine protected areas in the Southern Ocean. In 2016, they agreed to set 

aside the Ross Sea for a period of 35 years, which was a landmark decision that created 

one of the world’s largest MPAs to restrict fisheries for conservation purposes. 

CCAMLR’s organizational leadership in high seas conservation therefore provides a 

unique opportunity to understand how international environmental regimes deal with 

complex transboundary or high seas management issues. In the following section, I set 

out a method for examining such phenomena. I then analyze the factors key to reaching 

consensus on the Ross Sea Region MPA including formal and informal actions, as well 

as collective and individual behaviour. A collaborative governance lens reveals a regime 

undertaking a period of growth and renewal, several relatively simple actions that can 
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improve decision-making, and a number of lessons about collective action that can 

inform high seas conservation efforts on a global scale. 

2.3 Methods 

This study relied upon modified ethnographic research methods and semi-

structured interviews (Bernard, 2006; Creswell, 1998) that consisted of questions 

(Appendix D) that documented the process of negotiating the RSRMPA, elicited insights 

into the key factors that shaped the agreement, and elicited information on relationships, 

partnerships, and leadership (Appendix B). 

Stratified sampling methods were used to select a list of delegations that played 

key roles in CCAMLR decision-making or developing MPA proposals. Individual 

delegates and observers were identified for each of these delegations that prioritized the 

Head of Delegation and chief scientific advisors. This list was then re-checked with 

knowledgeable individuals, who suggested minor revisions based on each individuals’ 

anticipated ability to answer the research questions. 

The final list of individuals from key countries and observer groups was then 

sent an email that included a description of the project, a set of research guidelines, and 

a consent form. Non-respondents were re-contacted and approached in Hobart, 

Australia. Results were generally positive, with most individuals agreeing to be 

interviewed. Participants were asked during interviews who else they believed should 

be consulted to provide an additional level of triangulation and cross-checking to ensure 
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that participants were broadly accepted by their peers to have knowledge of the topics 

under investigation. 

A total of 33 interviews were conducted during the 2017 negotiations and 

following weeks that lasted for between 22 and 105 minutes. Data collection ceased after 

interviewing a minimum number of representatives from the key state and non-state 

actors (NGOs and industry groups), and upon determining that data saturation had 

been reached. In total, interviews were conducted on participants representing fifteen 

countries and five non-state delegations (Appendix C).  

Data was coded and analyzed based on the critical determinants of successful 

collaboration identified in Ansell and Gash’s (2007) and Emerson, Nabatchi, and 

Balogh’s (2011) collaborative governance frameworks (Appendix A). These included: 1) 

the system context; 2) external drivers; and 3) the collaborative governance regime with 

its three components—a) principled engagement, b) shared motivation, and c) capacity 

for joint action—along with each of their individual sub-components. Additional coding 

accounted for case-specific variation (e.g. for the role of science in shaping debates, 

participants’ motivations and whether individuals were more process or outcome-

oriented). Individual nodes were then summarized and analyzed for recurring themes 

and patterns. 
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2.4 Results: Key factors to reaching consensus on the Ross Sea 
Region MPA 

Preliminary observation of the 2016 CCAMLR negotiations suggested that 

individual participants and their actions might play a significant role in determining 

outcomes. The Convention Area may be geographically enormous, but from an 

operational standpoint, CCAMLR the institution is quite small. The result is that 

individuals have the chance to engage in direct face-to-face dialogue and develop close, 

trusting relationships. This stands in contrast to larger venues such as the U.N. General 

Assembly, where participants are numerous, meetings are carefully choreographed, and 

outcomes are sometimes pre-determined. This is not to say that none of these is present 

to some degree in CCAMLR, only that the institutional structure permits more intimate 

negotiations and consensus-building to take place. 

Observations also revealed that although CCAMLR’s existing institutional 

structure is an effective mechanism for establishing MPAs—as evidenced by the 

RSRMPA’s establishment in 2016—there are still significant gaps in CCAMLR’s formal 

organizational structure that moderate participants’ ability to successfully reach 

consensus and take action. Additionally, it is not just important to know whether 

consensus-building is taking place, but to determine the nature of this consensus-

building and how it leads to successful outcomes (DeSombre, 2007; Hajer, 2006; Olsson, 

Folke, & Hughes, 2008; Young, 2008). Therefore, interviews also focused on identifying 
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the factors that were most important for reaching consensus on the Ross Sea Region 

MPA agreement. 

2.4.1 Structural shortfalls encourage alternative approaches to 
advancing policy 

In contrast to CCAMLR’s mandate to manage fisheries, recent efforts to develop 

a representative network of MPAs do not enjoy the same formal support. For example, 

the Working Group on Fish Stock Assessment (WG-FSA) conducts fishery stock 

assessments and the Working Group on Incidental Mortality Associated with Fishing 

(WG-IMAF) develops bycatch reduction measures. However, none of the working 

groups’ Terms of Reference specifically tasks them with overseeing and coordinating the 

development of MPA proposals. Since 2009, the Working Group on Ecosystem 

Monitoring and Management (WG-EMM) has provided time for MPAs in their 

meetings, but this has been more of a temporary, stop-gap solution that is to some 

degree a relic of the group’s origins as two separate Working Groups; on the CCAMLR 

Ecosystem Monitoring Program (WG-CEMP) and on Krill (WG-Krill), which were 

combined in 1995 (CCAMLR, 2018). 

The current WG-EMM was formed in part to “identify, recommend and 

coordinate research necessary to obtain information on predator/prey/fisheries 

interactions, particularly those involving harvested, dependent, related and/or depleted 

populations.” This has since been construed to include overseeing spatial management 

due to CCAMLR’s interpretation of MPAs as research tools that can provide scientific 
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data relevant to managing fisheries, e.g. identifying ecosystem baselines, monitoring 

ecosystem change, and attempting to distinguish whether changes are due to 

commercial fishing or broader environmental variability and trends (CCAMLR, 2018). 

Recently, there has been concern that this arrangement is unsustainable because WG-

EMM is unable to devote sufficient time and resources to the topic of spatial 

management. 

Besides suggesting that CCAMLR-SC is missing a Working Group or other 

formal entity fully devoted to overseeing marine spatial planning, other evidence 

suggests that additional procedures or coordinating bodies are needed to guide the 

development of MPA proposals. For example, participants identified the need for 

additional coordination between MPA proponents to improve the development and 

implementation of MPA research and monitoring plans (RMPs) and to improve 

consistency between them. 

Although some efforts have been made to create additional guidance, the nature 

of specific proposals has often led to resistance from more conservation-minded 

countries. For example, Japan has long advocated for a checklist of elements that each 

MPA proposal would be expected to include but MPA proponents believe it will 

function less as voluntary guidance and more as a justification for objecting to new 

MPAs. Similarly, opponents of MPAs have also called upon proponents to develop 

comprehensive threat assessments to justify the expansion of the network. However, 
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proponents have argued that 1) threat assessments are not required under 91-04, and 2) 

MPAs do not necessarily need to address an existing threat, rather, they can serve as 

precautionary measures or ecosystem monitoring tools. Despite this, opponents of 

MPAs continue to argue that comprehensive threat assessments are a necessary pre-

cursor for any agreement. 

Although Conservation Measure 91-04 (2011) was an initial step towards 

providing this guidance to proponents, opponents of MPAs believe it insufficient and 

continue to object to the process by which objectives and targets are identified (Wenzel 

et al., 2016). In the case of the RSRMPA, the underlying scientific objectives were revised 

during the later stages of negotiations, which led Japan to object that more clearly 

identified threats or scientific data gaps should have driven the research and planning 

process from the beginning. In the case of the D1MPA, its Argentinean and Chilean 

proponents created an expert working group that consulted assiduously with a wide 

range of parties to identify the underlying scientific objectives that are now guiding the 

proposal’s development. Both proponents and opponents have agreed that this 

approach, while not required under CM 91-04, has been extremely successful at 

improving transparency and addressing outstanding issues of concern. 

2.4.2 The Role of Informal Drivers in Negotiations 

The example of the D1MPA proponents implementing a transparent and 

inclusive process by creating an expert working group open to scientists from any 
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member state highlights another area in which CCAMLR’s institutional structure seems 

to be falling somewhat short of its aspirations. The second major finding that interviews 

highlighted was that participants are relying heavily on informal factors such as 

transparency, trust, and dialogue to reach consensus (Figure 3). In other words, these 

gaps in process are forcing participants to rely more on individual relationships than 

formalized rules and procedures. 

 

Figure 3: The international environmental regime governing Antarctica’s Southern 
Ocean – Successful outcomes in international environmental regimes are a function of 
several key drivers: 1) external institutions, events, dialogues, and politics; 2) internal 
relationships, leadership, resources, and motivations; and 3) concerns about the future of 
the regime and a commitment to achieving successful outcomes. While previous research 
has highlighted the significance of internal factors, such as trust-building and nurturing 
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relationships (black) as key to reaching consensus, it has not highlighted the degree to 
which external drivers and regime maintenance (red) motivates actors. Figure extended 
from Emerson, Nabatchi, and Balogh’s (2011) collaborative governance framework. 

Collaborative governance theory suggests that consensus derives from a shared 

set of objectives and commitment to problem-solving, strong leadership, incremental 

wins, trust, and face-to-face dialogue (Ansell & Gash, 2007; Emerson et al., 2011; Innes & 

Booher, 1999). Interviews suggested, however, that some of these factors were irrelevant 

or minor in their contributions to successful outcomes, for example: developing a shared 

understanding and definition of the problem at hand, sharing ownership of the process 

and efforts to address the outstanding problem, or the existence of significant power and 

resource imbalances between participants (Ansell & Gash, 2007). However, several other 

factors clearly contributed to CCAMLR participants’ ability to work around existing 

institutional gaps to establish the Ross Sea Region MPA. These factors are detailed in the 

following two sub-sections that highlight the internal factors and external drivers that 

lead to successful outcomes. 

2.4.2.1 External Drivers 

Interviews revealed that despite some public claims to the contrary, external 

politics significantly influenced the RSRMPA negotiations. In fact, CCAMLR 

negotiations overall are heavily shaped by politics and events taking place around the 

globe. These took three forms: global conservation dialogues, international crises, and 

high-level engagement by political leaders. 
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The 1992 signing of the Convention on Biological Diversity (CBD), the 2002 

World Summit on Sustainable Development, and the 2010 Aichi Targets are three such 

international agreements, meetings, or declarations that significantly influence MPA 

negotiations. CCAMLR members are hesitant to publicly admit that global conservation 

dialogues influence their thinking and decision-making, but interviews revealed that 

this is an intentional choice and that participants of all backgrounds and affiliations 

were conscious of global efforts to develop networks of MPAs. Delegations’ reluctance 

to reference these ongoing global conservation efforts and guidance such as the Aichi 

Targets or Sustainable Development Goals are the result of several concerns. 

Primarily, this is an attempt to maintain CCAMLR’s historical independence 

from the U.N. treaty system. By limiting authority over the Southern Ocean to a smaller 

group of states, participants are seeking to avoid some of the politicization that exists 

(and constrains action) in other venues such as the U.N., and attempting to preserve the 

historical narrative that CCAMLR is an effective global leader in high seas conservation 

and fisheries management. If participants discuss global conservation objectives such as 

the Aichi Targets, critics could use these as metrics to assess the organization’s 

effectiveness. However, by only selectively referencing the CBD, IUCN, and other 

institutions, participants are reinforcing CCAMLR’s independence, which also forces 

internal dispute resolution as opposed to turning to a higher authority such as the U.N. 

General Assembly or International Court of Justice. 
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Additionally, international crises such as the ongoing civil war and human rights 

abuses in Syria, and Russia’s 2014 invasion of Crimea significantly hindered progress 

towards a final agreement on the RSRMPA. Although very geographically distant, these 

events strained relationships at CCAMLR, shut down communication between 

government scientists developing the RSRMPA proposal, and ultimately delayed a final 

agreement. In particular, American interaction with the Russian delegation and 

cooperation with Russian scientists throughout 2014 was curtailed in the wake of 

Russia’s annexation of Crimea, with higher-level approval required for even routine 

contact by email or phone. 

Finally, participants consistently identified the support and efforts of three 

political leaders external to CCAMLR, as critical to reaching final consensus on the 

RSRMPA proposal. U.S. President Barack Obama’s support throughout the latter stages 

of the process provided political capital to the U.S. delegation and was crucial to 

obtaining Chinese support for the proposal in 2015. Additionally, U.S. Secretary of State 

John Kerry, Russian Foreign Minister Sergey Lavrov, and Commission Chair Vasily 

Titushkin’s engagement was vital to gaining Russian support and reaching final 

consensus on the RSRMPA proposal in 2016. Several participants suggested that a 

second parallel track of higher-level negotiations taking place in Washington, Moscow, 

Beijing, New York City, and other foreign capitals were just as important as those in 

Hobart, Australia. 
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2.4.2.2 Internal Drivers 

Leadership within CCAMLR was just as crucial to reaching agreement on the 

RSRMPA. Interviewees singled out a number of diplomats as key throughout the entire 

negotiating process, as well as scientists who were also frequently cited for their role in 

answering outstanding scientific questions or contributing to the underlying scientific 

analysis. Finally, in addition to the proponents (the United States and New Zealand), the 

United Kingdom, Norway, Australia, South Korea, Chile, and France were all 

commended for significant contributions at various junctures in the negotiations. 

The ability of individual leaders to advance the Ross Sea proposal was greatly 

dependent on the relationships that they developed over years of participating in 

CCAMLR negotiations. This is no surprise since the collaborative governance literature 

unanimously indicates that trust is the foundation of consensus. This is also closely 

intertwined with what is termed “principled engagement,” which comprises “fair and 

civil discourse, open and inclusive communications,” and inclusive representation of 

relevant parties (Emerson et al., 2011; Innes & Booher, 1999). In this case, the ability of 

parties to reach consensus frequently depended upon individual participants’ ability to 

pull aside counterparts from other delegations to dive into the details and successfully 

resolve issues. 

However, the ability to negotiate agreements or resolve outstanding issues 

depends in part on whether participants genuinely want to reach consensus. Here the 
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concept of ‘principled engagement’ suggests that actors must negotiate and participate 

in good faith (Innes & Booher, 1999). While countries such as Norway, Japan, South 

Korea, China, and Russia do not necessarily support the concept of broadly-defined 

conservation-focused MPAs (as opposed to MPAs focused on narrowly-defined threats 

or management objectives), how each of them articulates this and engages with other 

national delegations is what differentiates them. 

A number of respondents highlighted the unique role of Norway, Japan, and 

South Korea. Despite operating fisheries in the Southern Ocean and not having 

proposed MPAs, participants suggested that these nations recognize the importance of 

CCAMLR’s conservation mandate and are willing to support proposals under certain 

conditions. Several times, representatives of these countries have shared concerns about 

proposed MPAs or the underlying science and have worked with proponents to 

improve the proposals. In some cases, they have even gone so far as to advocate in favor 

of the final proposals. This suggests that if there is a sound, well-articulated scientific 

rational indicating the need for an MPA, and a proposal designed accordingly to 

address this need, then Norway, Japan, and South Korea are open to supporting it. It is 

this type of constructive dialogue and engagement that the collaborative governance 

literature indicates is critical for fostering dialogue between parties and reaching 

consensus. 
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Alternatively, many participants expressed frustration, both in the 2017 

interviews, and a second follow-up round of un-related data collection, with the Chinese 

and Russian delegations for not clearly articulating their objections to MPAs, and 

instead challenging the underlying science and the process for developing proposals, 

both of which had been conducted in accordance with the CM 91-04 framework. In other 

words, the growing friction between Russia, China, and other countries is not due to a 

revival of a Cold War mindset or a disagreement between fishing nations and 

conservation-minded nations (both gross oversimplifications of coalitions and group 

dynamics), but rather the result of a general perception that these two countries are not 

engaging in good faith negotiations and clearly communicating that they do not believe 

in permanently setting aside large swathes of ocean for conservation purposes. As 

explained in the literature (see Innes & Booher, 1999; Vangen & Huxham, 2003), in a 

collaborative setting the ends do not justify the means—i.e. process is everything and 

without fair, open, and inclusive dialogue, the likelihood of reaching consensus is 

significantly reduced. 

Additionally, efforts to advance the RSRMPA proposal were directly influenced 

by concerns about how a final agreement would establish internal precedents. These 

concerns generally fell into two broad categories: 1) how the RSRMPA agreement would 

shape future MPA proposals and agreements; and 2) how it might also impact CCAMLR 

as an organization. 
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On the first, all parties were wary of how components of the final agreement 

might influence ongoing negotiations over the East Antarctic, Weddell Sea, or West 

Antarctic Peninsula, as well as any future proposals. For example, the debate over 

including the 35-year duration clause pushed by Russia, China, and Japan, worried 

MPA proponents who were concerned that all future proposals will need to include a 

duration. Although the parties compromised by issuing an announcement stating that 

this agreement did not establish a precedent, no one interviewed seriously believed that 

to be the case.  

Similarly, the final RSRMPA agreement included a new Krill Research Zone 

(KRZ) that was seen as a giveaway to gain China’s support without any underlying 

scientific merit necessitating its inclusion. In other words, the scientific process that so 

many countries insisted on hewing so closely to was blatantly overridden by politics to 

gain Chinese support. Moreover, this created consternation among other countries that 

threatened to unravel the already tenuous deal. 

Second, participants are highly motivated to ensure the long-term health and 

continuity of the CCAMLR management regime. This is clearly true in the case of 

specific delegations such as ASOC, which has a clear sense of moral purpose that guides 

its decision-making, but even more so in terms of state delegations seeking to preserve 

CCAMLR’s prestige and legacy of effective environmental governance. There is a clear 
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recognition that the ATS’ independence from the U.N. Treaty System depends on its 

ability to effectively manage Antarctica. 

Although this is primarily a collective group motivation presented by delegation 

members acting in their official capacity, it was also clear that many have personally 

adopted this stance and truly believe CCAMLR’s effectiveness is the key to its continued 

existence. Because many of these individuals are scientists with long histories of 

working in the region or on other management-related issues, the debate over Antarctic 

MPAs is extremely personal and heavily intertwined with their own core beliefs and 

conservation ethics. The successful culmination of the RSRMPA negotiations was met 

with cheers, hugs, tears, and celebratory drinks because it had become such a personal 

journey for many participants. 

2.5 Insights into International Consensus-Building 

Collaborative governance theory can provide insight into the roles of individuals 

and the informal factors that contribute to reaching agreements, particularly in 

international affairs, where authority is shared and progress requires collaborative 

action. In the case of the Southern Ocean, only CCAMLR can exercise collective 

authority and doing so requires developing a common set of principles, norms, and 

rules to guide management and conservation activities (Vogler, 2000), some of which fall 

within a grey area that a state-centric approach may be unprepared to handle. The 

ability to achieve objectives through persuasion rather coercion is a hallmark of soft 
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power diplomacy (Nye, 1990, 2008). Innes and Booher (1999) argue that in situations 

where many stakeholders hold divergent views and power is fragmented, consensus 

building provides a framework for convening participants, building trust, improving 

dialogue, overcoming differences, and attaining agreement. These soft power 

approaches are even more critical in international environmental governance, as opposed 

to national security, which is more hierarchical in nature and composed of command 

and control structures.  

2.5.1 Institutional Learning and Innovation 

A collaborative governance perspective provides insights beyond traditional 

fields of conservation biology and international relations. For one, spatial management 

is challenging CCAMLR to rethink and expand its initial focus beyond fisheries, which 

has been the primary emphasis since the organization’s inception. This is requiring a 

simultaneous evolution of both CCAMLR’s interpretation of its primary responsibilities 

and the organizational structure developed to support acting upon those objectives—in 

this case designing, negotiating, establishing, and managing MPAs. A review of the 

RSRMPA negotiations highlights the dearth of institutional structure and how 

participants were forced to turn to individuals with strong leadership qualities, which is 

emphasized by how many interviewees indicated this agreement would not be 

replicable without the presence and support of Vasily Titushkin, John Kerry, and 

President Barack Obama, or other similarly high-level political champions. 
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The main story, then, is one of institutional innovation in which participants are 

responding to perceived gaps in CCAMLR’s formal structure. In other words, they are 

searching for the most effective ways to negotiate and make progress towards 

establishing a representative network of MPAs. Evidence supporting this argument 

includes: 1) participants asking the Commission to allocate funding for the Secretariat to 

hire an individual entirely devoted to coordinating MPA-related issues in 2018; 2) 

CCAMLR making progress towards developing improved data sharing infrastructure; 

and 3) proponents of the Domain 1 proposal for the West Antarctic Peninsula (D1MPA) 

establishing a “group of experts” to guide the planning process. 

2.5.2 Assessing the Impact of the RSRMPA 

It is also important to consider the contentious debate over whether the RSRMPA 

agreement is a ‘successful’ outcome. Vogler (2000), Mitchell (2003), DeSombre (2007), 

Young (2011), and others frame the effectiveness of regimes and environmental 

agreements as a combination of both environmental and behavioural impacts, i.e. does 

the agreement or regime solve the environmental problem it was established to address 

and/or does it alter the behaviour of states? 

Despite the difficulty of assessing the impact of establishing marine protected 

areas on ecosystems (and the fact that such an assessment is well outside the scope of 

this paper), the jury remains out on this measure of effectiveness since the RSRMPA 

only came into effect on December 1st, 2017. In other words, it will be many years before 
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researchers are able to measure what ecological benefits the RSRMPA ultimately 

provides. 

In terms of behavioural and political impacts, there is much more to discuss. The 

CCAMLR participants interviewed for this study overall agreed that the RSRMPA 

agreement was a successful outcome because reaching a political settlement of this 

magnitude is such an incredibly difficult task. Additionally, the RSRMPA is only the 

second MPA in areas beyond national jurisdiction (after the SOISS) with the authority to 

systematically regulate nearly all activities within its boundaries (Rochette et al., 2014; 

Smith & Jabour, 2017), which reinforces CCAMLR’s role as a leader in high seas 

conservation. This is not to say that interviewees were blind to the agreement’s 

shortcomings; on the contrary they were quite willing to articulate them (primarily the 

sunset clause and the KRZ), but at least internally the agreement is considered a 

tremendous success. Whether this assessment holds over time is another matter. 

However, it is unclear whether the RSRMPA counts as a “marine protected 

area,” and if so to whom. This is because according to the Guidelines for Applying the 

IUCN Protected Areas Management Categories to Marine Protected Areas (2012), MPAs 

are “a clearly defined geographical space, recognised, dedicated and managed, through 

legal or other effective means, to achieve the long-term conservation of nature with 

associated ecosystem services and cultural values,” in which ‘long-term’ is defined as 

being in perpetuity (Day et al., 2012). By this definition from the authority on global 
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protected areas, the RSRMPA is not an MPA since its sunset clause limits its tenure to 

just 35 years. 

This reflects an awkward tension between CCAMLR and the IUCN, with many 

interviewees indicating that they believe their efforts are not receiving well-deserved 

credit at a global level considering the difficulty of reaching such an agreement in a 

consensus-based organization, and the IUCN remaining concerned that the appearance 

of duration-limited MPAs will undermine global conservation efforts (IUCN, 2013). 

However, many suggested that CCAMLR, as a regime outside the U.N. Treaty System, 

may need to redefine the term ‘MPA’ for its own purposes, and that ‘CCAMLR MPAs’ 

may just be unique and fundamentally different from ‘IUCN MPAs’. As an independent 

organization, CCAMLR is entitled to define MPAs within their management zone 

however they so choose (no organization owns the term ‘MPA’)—these just may not 

adhere to the IUCN’s guidelines or count towards global conservation targets and 

accounting. Redefining the term could create confusion or be problematic for other 

global conservation efforts, but it may be useful to CCAMLR for achieving context-

specific objectives (i.e. establishing a network of MPAs in the Southern Ocean). 

Although beyond the scope of this paper, this is an important tension requiring 

resolution. 
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2.5.3 Recommendations 

What do all of these findings demonstrate about CCAMLR and other similar 

international environmental regimes? First, the finding that outcomes rely on inclusivity 

and transparency suggests that creating a more open process will result in more 

successful consensus-building efforts—an argument reinforced by parties’ positive 

responses to the D1MPA proponents’ engagement with a wider set of parties. The 

literature documenting similar cases is clear on this topic—agreements are more likely to 

be successfully implemented and sustained if the process by which they are achieved is 

inclusive and fair (Innes & Booher, 1999; Young, 2011). This by no means discounts the 

fact that outcomes are key (see: McGuire, 2006; DeSombre, 2007; Vogler, 2000), since 

from a public management perspective constituents and the public care about having 

problems solved (McGuire, 2006), but it recognizes that outcomes depend on the process 

by which they are reached. In fact, Innes and Booher (1999) argue that the best way to 

understand the consensus-building process is by first examining sustainable agreements 

and then working backwards to determine what processes led to them, which is how 

this study was conducted. 

Second, the wide variety of management challenges facing CCAMLR suggests 

that applying the ‘small wins’ approach and systematically resolving more manageable 

issues year by year will improve collaboration and lead to larger, more comprehensive 

agreements in the future (Ansell & Gash, 2007; Vangen & Huxham, 2003). For example, 



 

 43 

negotiating to re-authorize a conservation measure requiring streamer lines in longline 

fisheries will engender goodwill between the various parties and would be expected to 

lead to larger agreements on other management challenges (e.g. expanded observer 

coverage). In the case of spatial management, agreements to implement better data 

sharing practices will both increase transparency and inter-state coordination, but may 

also be the first step towards eventual agreements on MPA proposals by bringing 

opponents to the negotiating table. 

Third, this investigation determined that there needs to be a clear set of 

objectives identified early in the planning process to guide decision-making. This 

finding is not revolutionary since it has been reinforced by MPA proponents’ actions in 

recent years. In the case of the D1MPA proposal, the proponents began their effort by 

doing just this. However, the Commission could dictate that future planning processes 

begin with intersessional workshops focused on developing a clear set of objectives to 

guide data collection, target identification, and analysis. 

Fourth, these findings suggest that developing and implementing more formal 

organizational structures might provide new avenues for reaching consensus. In 

practice, CCAMLR would benefit from the following proposals:  

1) Establish a formal Working Group on Spatial Management with a clear 

mandate from the Scientific Committee; 
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2) Authorize this Working Group to develop further guidelines on scientific 

standards, threat assessment, and research and management plans; and 

3) Allocate money to hire additional Secretariat staff to assist the spatial 

management working group and MPA proponents with developing MPA 

proposals by facilitating data sharing, organizing intersessional meetings, and 

coordinating the development of research and management plans. 

These three recommendations could be construed to implement rigid structures that are 

less likely to encourage horizontal collaborative behaviour, but in fact, nothing could be 

further from the truth. To understand this, requires differentiating between decision-

making and implementation. Contrary to popular opinion, hierarchical structures are 

quite frequently present in collaborative and polycentric governance regimes (McGuire, 

2006; Morrison, 2017). While strategic decisions are often made by the network or 

regime as a whole, operational and logistical decisions are often centralized in an 

executive management body (e.g. a treaty secretariat) to improve efficiency and task 

delineation. This is the case in CCAMLR, where decision-making is a collective action 

conducted by the Commission and Scientific Committee, while implementation is a 

centralized activity conducted by the Secretariat, MPA proponents, working groups, and 

member states. 
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2.6 Conclusion 

As global environmental problems increase is scale and complexity, international 

environmental regimes are adapting. CCAMLR is one institution undergoing a 

significant period of evolution in response to growing pressure to conserve biodiversity 

within Antarctic marine ecosystems. Because existing formal mechanisms are proving 

insufficient for addressing contemporary challenges and achieving their objectives, 

actors are being forced to pursue informal negotiating strategies. These approaches will 

become increasingly critical to the success of formal international institutions dedicated 

to protecting the ecological integrity and function of our global environment. 
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3. Methods for identifying spatially referenced 
conservation needs and opportunities 
3.1 Introduction 

Over the past several decades, marine protected areas (MPAs) have become one 

of the primary conservation tools used in response to biodiversity loss stemming from 

overexploitation, habitat loss and degradation, and climate change (Boonzaier and 

Pauly, 2015; Nelson, 2005; Watson et al., 2014). Given the limited resources available for 

the designation and implementation of protected areas, scientists have focused on 

developing methods for prioritizing where it is most cost-effective to protect 

biodiversity and reduce threats to its persistence (Groves and Game, 2016; Kukkala and 

Moilanen, 2012; Margules and Pressey, 2000). While these approaches initially relied 

primarily on measures of ecological characteristics such as species diversity or 

abundance to achieve biogeographic planning objectives (Kareiva and Marvier, 2010; 

Margules and Pressey, 2000), it is now recognized that MPA planning also needs to 

consider the social, economic, and political factors shaping outcomes for conservation 

and people (Armitage et al., 2012; Ban et al., 2013; Guerrero et al., 2020a; Levin et al., 

2013; Mascia et al., 2003). However, the best ways to consider and account for non-

ecological factors in conservation planning are unresolved and context-dependent (Ban 

et al., 2019; Bennett et al., 2017; Naidoo et al., 2019). 

One theoretical construct that has evolved for considering the role that these 

factors play in shaping conservation investments and outcomes is that of ‘conservation 
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opportunity (Knight et al., 2010; Mills et al., 2013), which Moon et al. defined as an 

“advantageous combination of circumstances that allows goals to be achieved” (Moon et 

al., 2014). In their 2014 framework, Moon et al. proposed three types of conservation 

opportunities: existing opportunities, in which no barriers preclude actors from taking 

action to achieve a desired conservation outcome; potential opportunities, in which 

actors are capable of identifying barriers to implementing conservation actions, the 

removal of which permits forward progress; and traction opportunities (renamed 

fleeting opportunities in this paper to better reflect their ephemeral nature), in which 

actors can identify windows of opportunity that might arise from unpredictable or 

stochastic events such as a political election, pandemic, or catastrophic tsunami, wildfire, 

oil spill, or ice shelf collapse.  

While previous studies have made significant contributions to improving our 

understanding of the factors that could influence conservation opportunities, they have 

been criticized for lacking sufficient clarity and methodological structure in how these 

are framed and used in conservation applications (Guerrero et al., 2020b; Raymond, 

2014). In particular, conservation researchers and professionals have struggled to move 

beyond conceptual formulations to operationalizing the systematic collection of spatially 

referenced data on opportunity in ways conducive to planning efforts (Raymond, 2014). 

This paper endeavors to address this contemporary methodological gap in the field of 

conservation planning by developing a practical/operational approach to identifying 



 

 48 

areas of conservation opportunity to guide conservation planning (Guerrero and Wilson, 

2016; Knight et al., 2006; Martin and Hall-Arber, 2008). 

Importantly, understanding opportunities requires identifying complementary 

‘conservation needs’, which I define broadly as ‘areas that require the implementation of 

some type of conservation action’ to allow individuals the flexibility to identify needs 

based on a wide range of characteristics that they believe warrant protection.  I 

purposely used a broad definition to accommodate the diverse values that people hold 

about natural areas in conservation planning (Álvarez-Romero et al., 2018; Whitehead et 

al., 2014). Under this definition, areas of need could include but are not limited to: 

ecological characteristics such as species richness, abundance, or functional diversity; the 

area’s perceived intrinsic value; important cultural or historical sites; unique geophysical 

characteristics such as mountains ranges or channels; the presence of human activities 

such as fishing that threaten the environment; or sensitivity to climate change. Without 

information about conservation need, opportunity could be interpreted as political 

expediency which, for many decades, has led to protected areas being residual to 

extractive uses of the land and sea, which have questionable value for conservation 

(Devillers et al., 2014; Pressey et al., 2015).  

Given their broad and multidisciplinary approach, I built upon Moon et al.’s 

(2014) conceptualization of conservation opportunity to develop an operational 

framework that can help conservation planners and identify, understand, and map both 



 

 49 

areas of conservation need and opportunity to guide planning. My proposed operational 

framework also builds on the expert elicitation (Martin et al., 2012) and participatory 

mapping (Wahle and D'Iorio, 2010) literatures to operationalize the identification and 

mapping of areas of conservation need and opportunity. The proposed framework aims 

to link spatially referenced areas of opportunity with data on socioeconomic, 

geopolitical, and scientific factors that could influence the location of new MPAs. Here I 

contribute to advancing the theory and methodological application of conservation 

opportunity by pursuing the following research objectives: 

1) Assessing whether Moon et al.’s (2014) conceptualization of conservation 

opportunity and its three distinct sub-categories are cognitively accessible to 

participants and facilitate the collection of conservation opportunity data and 

exploration of spatial variations within it; 

2) Identifying areas of perceived conservation need and conservation 

opportunity, and assess the extent to which conservation needs can overlap with 

opportunities; 

3) Examine the factors motivating participants’ delineation of areas of 

opportunity to further understand the concept of conservation opportunity and 

its application to conservation planning initiatives; and 

4) Identify barriers to taking conservation action and develop a series of 

recommendations regarding how data on conservation need and opportunity 
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can provide additional information to guide negotiations in conservation 

planning. 

To achieve these objectives, I use the Southern Ocean as a case study (described in the 

following section), where there are ongoing analyses and discussions about designating 

a network of marine protected areas in the region. 

I also adopted a ‘process’-focused principle to guide my inquiry given the highly 

political nature of the case study that I present in the following section. In recognition of 

its highly political nature and the fact that my findings could negatively affect the 

negotiations, I sought to present them in such a way that avoids interfering in the 

discussions while still providing information that can be useful and complementary to 

existing and ongoing conservation efforts in the region. I focus my discussion on the 

topics of conservation needs and opportunities in conservation planning, and thus avoid 

discussing the actions of any specific actors or the politics surrounding these 

negotiations, which are outside the scope of this study. 

3.2 Methods and data analysis 

3.2.1 Case study 

As a test case, I considered the case of the Southern Ocean, which surrounds the 

Antarctic continent, encompasses nearly 10% of global oceans, and plays a crucial role in 

regulating global climate (Constable et al., 2014; Doney et al., 2012; Rintoul, 2018). 

Although it remains one of the most intact marine ecosystems on earth, it faces 



 

 51 

numerous threats, including fishery expansion and a rapidly changing climate (Chown 

and Brooks, 2019; Chown et al., 2015; Halpern et al., 2015). The region is governed by the 

Convention on the Conservation of Antarctic Marine Living Resources (CCAMLR), an 

international environmental regime that entered into force in 1982. CCAMLR uses 

consensus-based decision-making, practices precautionary, ecosystem-based 

management, and is guided by a clear mandate for conservation enshrined in Article II 

(1), which states that the primary ‘objective of this Convention is the conservation of 

Antarctic marine living  resources’ (Convention on the Conservation of Antarctic Marine 

Living Resources, 1982). 

To achieve the principles outlined in the Convention, the CAMLR Commission 

has embarked on a process to designate a representative network of MPAs. In 2011, 

CCAMLR agreed upon Conservation Measure (CM) 91-04, a ‘General framework for the 

establishment of CCAMLR Marine Protected Areas,’ which set up a structure and 

process for establishing a representative network of MPAs based on the best available 

science (Gjerde et al., 2016; Grant, 2012; Wenzel et al., 2016). Since that time, CCAMLR 

has established two MPAs—one on the South Orkney Islands southern shelf 

(SOISSMPA; 2009) and a second in the Ross Sea region (RSRMPA; 2016)—with 

additional proposals by Australia, the European Union, France, Germany, Argentina, 

Chile, and others currently under consideration (CCAMLR, 2011; Sykora-Bodie and 
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Morrison, 2019).1 Here, I focus on the Western Antarctic Peninsula (Figure 7) and 

Domain 1 planning area, for which Argentina and Chile have proposed an additional 

MPA that would promote multinational monitoring of and scientific research on marine 

living resources, assess the impacts of the krill fishery on dependent predators, and 

‘ensure a sustainable development of the Antarctic krill fishery’ (Delegations of 

Argentina and Chile, 2019; Sylvester and Brooks, 2019). 

 

1 For more background on the history, politics, and policies of CCAMLR see: Cordonnery et al., 2015; 
Everson, 2015; Hemmings et al., 2018; Miller and Slicer, 2014; or Sykora-Bodie and Morrison, 2019. I have 
not included a discussion of these due to space constraints and the scope of this paper. 
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Figure 4: The area managed under the Convention on the Conservation of Antarctic Marine 
Living Resources (CCAMLR) – The red outline identifies the area under management by 
CCAMLR surrounding the Antarctic continent. Shaded areas show existing and proposed 
marine protected areas, where different activities are regulated. The South Orkney Islands 
Southern Shelf MPA and the Ross Sea MPA’s General Protection Zones are areas where 
commercial fishing is prohibited, while the Special Research Zones allow limited fishing for 
scientific research purposes and the Krill Research Zone permits limited scientific fishing of 
krill species. 

The Commission’s ongoing work shares many similarities with the broader 

trajectory of conservation planning, because the organization is considering how to 
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incorporate non-ecological data into designing a representative network of MPAs. While 

Argentina and Chile have integrated hundreds of ecological data layers into a Marxan-

driven spatial prioritization analysis to delineate areas to be considered for new MPAs 

(Delegations of Argentina and Chile, 2019), there have been calls by parties with 

concerns about the proposed MPAs to incorporate socioeconomic considerations into 

the Domain 1 MPA proposal. In response, Argentina and Chile (the lead proponents of 

the proposal) have incorporated a fisheries ‘cost’ layer to address concerns about 

potential economic losses, which is critical because significant krill fishing (and tourism) 

occurs along the Western Antarctic Peninsula and around many of the sub-Antarctic 

islands contained within Domain 1. Yet, this approach does not account for the broader 

range of underlying geopolitical, socioeconomic, and scientific concerns and 

considerations shaping the negotiations (e.g. existing scientific research programs, 

global conservation pressures, tourism, etc.), which current conservation planning 

practices consider to be critical (Álvarez-Romero et al., 2018; Ban et al., 2013; Pressey and 

Bottrill, 2009). As a result, discussions around the Domain 1 MPA proposal will benefit 

from new and complementary approaches to identifying and incorporating Members’ 

varied interests as CCAMLR works to establish additional MPAs. 

The Western Antarctic Peninsula is a particularly useful case study for a number 

of reasons. First, as noted above, CCAMLR is considering how to incorporate non-

ecological data into designing a representative network of MPAs. Second, CCAMLR’s 
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mandate to manage human activity and protect the Southern Ocean’s marine living 

resources allows us to focus directly on a pre-determined set of actors with significant 

interests, knowledge and authority over the social-ecological system in question. Third, 

the geographic isolation of the region and the comparatively low level of current human 

activity limit the number of actors and factors causing change, thereby reducing the 

overall complexity of the system. Finally, CCAMLR is also widely considered to be a 

leader in high seas conservation, in part due to having established the SOISSMPA and 

RSRMPA—two of the first high seas MPAs (Figure 7) (Everson, 2015; Miller, 2011; 

Österblom and Olsson, 2017; Wenzel et al., 2016). In short, CCAMLR’s record of 

implementing conservation and management measures through a consensus-based 

process can provide relevant insights on the role of opportunities and barriers in 

enabling global efforts to protect biodiversity in areas beyond national jurisdiction 

(Coetzee et al., 2017; De Santo, 2018; De Santo et al., 2019; Smith and Jabour, 2017). At 

the same time, it also offers an opportunity to study how socioeconomic, geopolitical, 

and scientific considerations can shape MPA design and inform investments of limited 

resources to achieve desired conservation outcomes. 

3.2.2 Structured expert elicitation protocol 

I used expert elicitation and participatory mapping techniques to collect spatially 

referenced data on conservation need and opportunity (Hemming et al., 2017; Levine 

and Feinholz, 2015; Martin et al., 2012; Wahle and D'Iorio, 2010). Expert elicitation and 
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participatory mapping techniques are widely used in conservation planning where 

socioeconomic and/or ecological data are scarce or insufficient and urgent decision-

making is required (Burgman et al., 2011; Martin et al., 2012). 

I selected experts (also referred to as ‘participants’) using a modified purposive 

sampling method, based on their participation in the Domain 1 MPA expert working 

group that, at that time, consisted of 29 individuals from CCAMLR member countries 

who were nominated by delegations to participate in and advise on the development of 

the Domain 1 MPA. I say “modified” because discussions with some members of the 

working group helped identify members who were not currently active in the planning 

process, so inactive members were removed. Further, members not on the working 

group were added if they were perceived by peers as having high levels of knowledge 

about, and influence on, development of the Domain 1 proposal (e.g. observer 

delegation members who play external roles such as rallying broader political support, 

even if they do not participate in formal working group meetings). This resulted in a 

final list of 42 individuals from 11 country delegations, who were sent an invitation to 

participate that included a short project description, confidentiality statement, and 

consent agreement (Appendix E; Duke University IRB #2018-0072). I received qualitative 

responses from 24 of the 42 individuals and spatial data from 19 of the 42 for response 

rates of 60% and 45%, respectively. My expert respondents represented multiple 

member states including Argentina, Australia, Chile, the European Union, France, 



 

 57 

Germany, the United Kingdom, and the United States, and observer delegations 

including the Association of Responsible Krill harvesting companies (ARK), the 

Antarctic and Southern Ocean Coalition (ASOC), Oceanites, and the Scientific 

Committee on Antarctic Research (SCAR). 

I collected spatial data by using SeaSketch, a web-based participatory planning 

platform that permits remote data collection and participant interaction and has been 

used successfully in collaborative design of MPAs (Goldberg et al., 2016; Johnson et al., 

2020; SeaSketch Training Manual, 2014). I provided reference data (e.g., management 

boundaries, research stations, bathymetry) to help participants orient themselves along 

the Western Antarctic Peninsula. Within the SeaSketch platform, I asked participants to 

delineate areas of the Domain 1 planning area along the Western Antarctic Peninsula 

(Figure 7) that represented areas of conservation need (i.e. areas identified by experts as 

requiring some type of conservation action, in this case, designation as an MPA), and 

areas that matched the definitions of the three types of conservation opportunity 

outlined by Moon et al. (2014)—existing, potential, and fleeting (Appendix F). 

I used standard qualitative survey techniques (Bernard, 2006; Fowler, 2013) to 

develop a series of questions that elicited information on the underlying biophysical, 

socioeconomic, and geopolitical factors that motivated participants to identify those 

locations as areas of either conservation need or opportunity (see Appendix G). 

Participants were permitted to skip questions, and a final question prompted them to 
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consider any other factors that might potentially influence the designation of MPAs in 

Domain 1 that had not yet been considered. 

3.2.3 Data analysis 

3.2.3.1 Qualitative data 

I coded and analyzed responses to open-ended questions in QSR NVivo 12.6.0 to 

address research objectives one, three, and four. Based on earlier research findings 

reported in Sykora-Bodie and Morrison (2019) about the key factors in negotiated 

outcomes in CCAMLR, I used a pre-determined coding structure and then added to it 

throughout the process as additional themes emerged from the data (Appendix H). The 

four main categories of influences on participants’ spatial delineations were biophysical, 

geopolitical, scientific, and socioeconomic (Appendix H). Additional coding accounted 

for case-specific variation (e.g. the potential for catastrophic events to shape 

conservation efforts). 

To analyze my data, I began by focusing on my first objective, which consisted of 

determining whether the framework was cognitively accessible to participants and 

facilitated data collection, i.e., delineating areas of conservation opportunity. I assessed 

this by analyzing whether participants were able to identify areas of conservation 

opportunity with qualitative attributes that matched the three categories proposed by 

Moon et al. (2014). I coded the data into three response types: 1) non-responses; 2) 

responses that provided spatial data where the defining characteristics of the three 
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opportunity types were indistinguishable to participants; and 3) responses that provided 

spatial data where the characteristics of the three opportunity types were clearly 

interpreted. 

Because my second objective was associated with the spatial data (discussed in 

the next section), I next focused on my third objective, which consisted of investigating 

factors underpinning participants’ delineation of areas of opportunity. Pre-determined 

root nodes (categories used for coding in NVivo 12.6.0 software) corresponded to 

motivations that were biophysical (e.g. the natural environment, wildlife, and areas 

facing threats), socioeconomic (e.g. fisheries, tourism, and shipping), geopolitical (global 

politics, territorial claims, and the global conservation movement) and scientific (e.g. 

lack of data, existing research programs), with some of the sub-categories emerging 

during coding.  

Finally, I focused on the fourth objective, which consisted of identifying barriers 

to taking conservation actions. I used the same coding structure as for the third objective 

to review responses to questions about barriers that participants thought were blocking 

progress on proposed MPAs (Appendix H). I also reviewed responses to other questions 

(Appendix G) containing relevant information and supplemented these with data from 

interviews completed for related research (see Sykora-Bodie and Morrison, 2019; Duke 

University IRB #2018-0072). All of these data were synthesized for recurring themes and 

patterns. 
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3.2.3.2 Spatial data 

Turning our attention to my second objective, ESRI shapefiles representing need 

and opportunity and the corresponding attribute data were exported from SeaSketch 

and processed using ArcGIS Desktop 10 software package (ESRI, 2019). I analyzed 

existing, potential, and fleeting categories of opportunity separately, and also pooled 

them into a single ‘combined opportunity’ category. I then summarized the data at the 

level of individually drawn polygons with spatial statistics (e.g. area, perimeter), 

calculated areas of convergence and spatial variation between need and opportunity for 

each individual respondent (Appendix I) and created polygon hotspot maps that 

represented areas of higher and lower selection frequency. 

Initial data exploration suggested that the areas of conservation need were much 

smaller than areas of conservation opportunity. To investigate this further, I ran a 

Welch’s two sample t-test on the areas of polygons for conservation need and 

opportunity. However, because the dataset contained a few extremely large outliers (one 

participant delineated a ‘need’ polygon covering the entire planning area), I chose to 

trim it. Rather than completely removing these outliers, as some methods advocate 

(Cook et al., 2014; Lechner et al., 2014; Tulloch et al., 2014), I took a more conservative 

approach and used Winsorization to cap the dataset at the 95th percentile by removing 

outliers beyond that cutoff point and replacing them with the value at that point 

(Raymond, 2014). This approach ensured that participants’ responses were not 
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discarded, and that the means of the conservation need and conservation opportunity 

areas were less impacted, but that the most extreme outliers were adjusted back to the 

95th percentile. 

To determine the extent to which the conservation need and opportunity 

datasets clustered and overlapped, I used the Generate Tessellation tool to create a 100 

km2 hexagonal mesh, which I then overlaid on the polygons. Polygons were counted 

within a hexagon if they covered more than 50% percent of that hexagon. The resulting 

attribute data attached to each hexagon was a count of the number of times that hexagon 

had been included in polygons representing need and/or opportunity.  

I used two spatial autocorrelation tests to assess the extent to which areas of need 

and opportunity overlapped. To test for spatial clustering within both conservation need 

and opportunity, I ran a Moran’s global autocorrelation test, which is a measure of 

similarity between objects expressed as a coefficient between -1 (perfect clustering of 

dissimilar values) and +1 (perfect clustering of similar values). I then used a Spearman’s 

correlation test, which is a non-parametric measure of the relationship between two 

continuous datasets expressed as a coefficient ranging from -1 to +1, to test whether 

there was a relationship between the count values in the conservation need dataset and 

the count values in the conservation opportunity dataset. 

Finally, I used two threshold functions (33% and 50%) to identify areas of 

coincidence between areas of conservation need and conservation opportunity. By 
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‘threshold function’ I mean that I used areas for this coincidence analysis only if they 

had been selected by at least 33% or 50% of participants. 

3.3. Results 

3.3.1 Testing the cognitive accessibility and utility of Moon et al.’s 
conceptualization of conservation opportunities 

Qualitative analysis showed that Moon et al.’s framework is appropriate for 

structuring the collection of spatially referenced conservation opportunity data because 

participants were able to rely upon it to conceptualize and map areas of conservation 

opportunity that adhered to the characteristics of existing, potential, and fleeting 

opportunities. However, despite the overall cognitive accessibility of the framework, 

participants frequently mislabeled polygons as representing ‘potential’ or ‘fleeting’ 

opportunities even though the associated attribute data did not accurately reflect the 

definition of those specific types of opportunities. This suggests that some categories of 

opportunity were used interchangeably and thus the current definitions posed some 

difficulties for the purpose of collecting spatially referenced conservation opportunity 

data. As shown in Figure 8, non-responses and inaccuracies in the use of definitions 

increased consistently from existing to potential to fleeting opportunity, which suggests 

that the definitions of the categories become increasingly difficult for participants to 

comprehend and that additional definitional clarity is needed prior to future 

applications of the framework. 
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Figure 5: Participants’ responses indicating the accessibility of the concept of 
conservation opportunity – The left graph shows how many individuals found certain 
types of opportunity accessible, the middle graph shows how many individuals found 
certain types of opportunity inaccessible, and the right graph shows how many 
individuals did not respond. 

3.3.2 Spatial relationships between areas of opportunity and need 

Our second research objective focused on identifying areas of perceived 

conservation need and opportunity along the Western Antarctic Peninsula and assessing 

the extent to which needs overlap with opportunities. In total, participants drew 111 

individual polygons representing conservation need (59) and opportunity (52) in ArcGIS 

(Figure 6). 

Welch’s two sample t-test indicated that polygons representing areas of 

conservation need (mean area = 65,673 km2; mean perimeter 1003 km) were significantly 

smaller than those representing areas of conservation opportunity (mean area = 205,410 

km2; mean perimeter = 1,897 km) (Welch’s two sample t-test results: t = -3.7559; df = 

63.113; p-value = 0.000379; Figure 7). Overall, areas of conservation need tended to be 

more restricted (spatially) and specific (in the attribute data), whereas areas of 
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conservation opportunity tended to be more expansive and general. Typical illustrations 

of how areas of need were qualitatively described include ‘Low Island’, ‘the Gerlache 

Strait and Palmer Deep Trough’, and the ‘western side of the South Shetlands’. 

Qualitative descriptions associated with areas of opportunity were generally less 

specific, e.g. ‘the northern areas in D1’, referring to the entire of Domain 1 offshore and 

northwest of the peninsula. 

 

Figure 6: Heatmaps representing conservation needs and opportunities – Selection 
frequency of areas of conservation need (A) and combined conservation opportunity (B) 
standardized across 100 km2 hexagons using drawn polygons from the 19 participants who 
provided spatial data, represented here using a South Pole Lambert Azimuthal Equal Area 
Projection. The highest selection frequency for conservation need was 17 (based on the 59 
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polygons) and the highest for combined opportunity was 13 (based on the 52 polygons). The 
area outlined in red on the main map (not the inset) identifies the Domain 1 study area along 
the Western Antarctic Peninsula. 

Areas of conservation need were also more likely to be inshore, whereas nearly 

all offshore areas delineated by participants were areas of conservation opportunity 

(Figure 6). The only exception were offshore seamounts (located along the Scotia Arc) 

identified as areas of conservation need, which were also spatially restricted and 

qualitatively specific. Areas of conservation need tended to be situated closer to the 

northeastern tip of the Peninsula, whereas areas of opportunity showed higher 

concentration further southwest (Figure 6). There was also a higher level of spatial 

overlap within the conservation need data than within the conservation opportunity 

polygons, which were more geographically diverse (Figure 6). 

 

Figure 7: Comparison of polygon areas for conservation needs and combined 
conservation opportunities – Outliers were capped and replaced at the 95th percentile 
according to standard Winsorization techniques. 
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The Moran’s global autocorrelation test results confirmed that both datasets 

exhibited high levels of non-random clustering (conservation need: Moran’s I: 0.9373; p-

value = 2.2-16; and conservation opportunity: Moran’s I: 0.9114; p-value = 2.2-16). 

Participants frequently drew polygons around the same geographic areas when thinking 

about areas that would benefit from designating no-take MPAs (conservation need) but 

they were also relatively consistent in identifying areas where they perceived there to be 

greater conservation opportunities. Similarly, the Spearman’s correlation test showed a 

strong positive relationship between the areas of conservation need and opportunity (S = 

8.741811; p-value = 2.2-16; Spearman’s Rho = 0.661), indicating that many areas of high 

selection frequency for conservation need corresponded with areas of high selection 

frequency for conservation opportunity (Appendix J). 

Finally, my analysis of areas of overlap between conservation need and 

opportunity based on threshold functions (33% and 50%) further indicates there were 

notable areas of coincidence (Figure 8). As expected, the higher threshold value resulted 

in smaller areas of need, opportunity and coincidence, with the latter shrinking to the 

areas further north along the peninsula (highlighted in Figure 6). Further, it is 

noteworthy that using the higher threshold resulted in a particularly large reduction in 

the total area of conservation opportunities. In other words, conservation opportunities 

were much more widespread, but there was less agreement on where they were or 

might arise. Additionally, the areas of agreement between needs and opportunities 
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around the South Orkney Islands and along the Southwestern Antarctic Peninsula 

disappeared when using the 50% threshold value. Regardless of the threshold value, the 

areas of need remained centered around the Gerlache and Bransfield Straits and South 

Shetland Islands along the Northwestern Antarctic Peninsula. 

 

Figure 8: Areas of conservation need, opportunity, and overlap – Areas of conservation 
need (dark blue), areas of conservation opportunity (green), and areas of overlap between 
the two (lavender). Two separate threshold functions were used—those areas that were 
selected by at least one-third (33%) of participants (A), and those areas that were selected by 
at least half (50%) of participants (B). 
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3.3.3 Motivations for the selection of areas of opportunity 

I identified four categories of factors that motivated participants to identify 

specific geographic areas of opportunity and describe them here in the order of the 

frequency with which they were cited by participants (Table 2). 

3.3.3.1 Biophysical factors 

Biophysical factors were one of the two most important categories shaping 

participants’ identification of areas of opportunity. In total, 80% of respondents made 99 

individual references to biophysical factors that influenced their selections. Spatially, 

these responses were generally further north along the Western Antarctic Peninsula, 

inshore and proximate to sub-Antarctic islands, and more restricted in size. They also 

reflected three major subcategories: those related to wildlife, threat-based concerns, and 

the natural environment. In terms of wildlife, participants considered that areas with 

higher levels of biodiversity would be more likely to attract support for their protection. 

As for threat-based concerns, many participants were concerned that fishery interactions 

pose a significant threat to predators and suggested that areas vital for certain life stages, 

such as breeding or foraging areas, could be easier to include in any arrangements to 

establish new MPAs along the Western Antarctic Peninsula. Finally, numerous 

respondents referenced the natural environment, highlighting sea ice as a compelling 

factor, both its current extent, which renders some areas unfishable, and the likelihood 
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that climate change will open new areas to exploitation, which encourages some 

Convention Members to resist designating these areas as MPAs. 

Table 2: Reasons why participants identified areas as conservation opportunities – The 
columns represent: the four primary categories of motivating factors, along with the sub-
codes that were used for coding purposes; the number of participants who referenced this 
factor or sub-code (note, numbers for the sub-codes are not intended to be added together, as 
some statements matched multiple codes); the total number of references for each factor and 
sub-code; and example quotes that illustrate the diversity of comments from participants. 

Factors motivating 
selection 

Participants 
referencing  

Total coding 
references  

Example quotes 

Biophysical factors 20 99  

    Natural environment 17 35 • “Marguerite Bay: Recognized area of biological 
significance.”  

• “Connectivity to existing South Orkneys and proposed 
Weddell Sea MPAs.” 

     Wildlife 
 

14 48 • “Home to the vast majority of Adelie penguins on the 
peninsula, as well as the only emperor penguin colony.” 

• “Area of significant biophysical value (predators and 
benthic communities).” 

• “It does protect feeding areas for southern Fin whales, 
fur seal rookeries, and numerous breeding populations 
of seabirds that are currently declining.” 

    Threat-based concerns 9 15 • “It is important to have some buffer zones in proximity 
of predator colonies to manage interaction between 
fisheries and predators.” 

• “Climate change-induced biological changes (e.g. 
changes in population distribution and abundance; 
changes in the food chain; introduction of new species 
and pathogens).” 

Socioeconomic factors 21 87  

    Existing fisheries 
 

15 27 • “These are regions where there is high krill fishing 
activity.” 

• “In the South Orkneys, political/economic disagreements 
come from the proposed closure of the area west of the 
South Orkneys, where most of the krill fishery 
concentrates.” 

    Potential fisheries  
        & markets 

 

9 18 • “This area is now being considered for some fishing. It is 
likely that this fishing activity is a response to the desire 
to implement the [Domain 1] MPA.” 



 

 70 

Factors motivating 
selection 

Participants 
referencing  

Total coding 
references  

Example quotes 

• “If exploratory fishing discovers a resource in these 
areas, that would make a GPZ [General Protection Zone] 
more difficult.” 

    No fisheries 
 

12 26 • “It is also an area that is likely to remain more 
"Antarctic" in climate and should see considerable 
interannual availability in ice, meaning it is unlikely to 
be economically viable for the foreseeable future.” 

• “This could be negotiated as a GPZ [General Protection 
Zone] as it doesn't contain areas of significant fishing 
interest.” 

    Tourist operations 4 5 • “Tourism is an activity whose potential increase in the 
near future could impact decision making in this 
respect.” 

Geopolitical factors 19 61  

    External – domestic  
        & global politics 

11 22 • “High level political engagement such as occurred 
between the U.S. and Russia over the Ross Sea may lead 
to more favorable conditions for negotiating GPZs 
[General Protection Zones].” 

• “There are higher level pressures at the level of the ATS 
[Antarctic Treaty System] and global politics that further 
inhibit progress on most conservation measures, 
including GPZs.” 

• “There would need to be political instructions from high-
level officials to a number of CCAMLR delegations that 
they need to agree to establish no-take MPAs in the 
Peninsula or negotiate in good faith to do so.” 

    Global conservation  
        pressure 

5 5 • “All is related to access of fisheries resources but also 
about the negotiations at the UN about the high seas.” 

• “While also being obvious, actions and motivations in 
the ATS [Antarctic Treaty System] are also driven more 
broadly by global interactions and tensions between 
parties. It's worth noting that the Ross Sea MPA was 
only progressed in CCAMLR as it was taken to the 
highest political levels by the US and given a global 
prominence that MPAs in Antarctica are unlikely to 
achieve again.” 

    Objections to         
        proposed MPAs 

11 23 • “A primary concern among some members (particularly 
China and Russia) is the degree to which GPZs [General 
Protection Zones] may limit future fishing ambitions.” 

•  “I note here that current opportunities and challenges to 
establishment of MPAs and GPZs are politically, not 
ecologically-based. While proposals put forward by 
various proponents have a varying degree of evidence-
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Factors motivating 
selection 

Participants 
referencing  

Total coding 
references  

Example quotes 

base (including those established in poorly understood 
areas), debate within CCAMLR relates to political 
motivations to parties.” 

• “A few nations (e.g. Russia, Republic of China), 
expressed several times in the past general and clearly 
economically motivated reservations against MPAs in 
the Southern Ocean. These states advocate a separation 
of exploitation/ management and protection of marine 
resources and consider MPAs in general to be an obstacle 
that makes fishing more difficult or even impossible.” 

    Territorial claims 2 2 • “Clear political reasons, such as territorial claims in the 
Southern Ocean.” 

• “Thus, pressure on fishing nations to come to the table 
and agree, and or a desire to protect future geopolitical 
claims may be the necessary driver to increase the 
desirability of protection.” 

Scientific factors 6 19  

    Lack of data 4 8 • “All features are a problem with inadequate science - I 
need to categorically show the krill fishery has an impact 
- without this nothing will happen. This is why 
experimental fishing is so important.” 

• “It is critical to provide new knowledge on the 
relationship between fishery and krill dependent 
predators.” 

    Research programs/  
        Antarctic Specially           
        Protected/Managed              
        Areas (ASPAs/ 
        ASMAs) 

3 6 • “[There is] Less fishing pressure [in this area, and an], 
existing ASPA No. 153 off Brabant Island.” 

• “The footprint of human activities including tourism, 
fishing and scientific research is higher in this region 
than in any other similarly sized region in the CCAMLR 
convention area.” 

 

3.3.3.2 Socioeconomic factors 

Around 84% of participants reported that their identified areas of opportunity 

were influenced by socioeconomic factors. The 87 individual references were primarily 

related to existing or potential fisheries, with evident differentiation between areas 

where fishing currently occurs and areas of conservation opportunity. Many responses 
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highlighted a general sense that fisheries and MPAs were incompatible, with one 

participant even justifying one of their opportunity selections by writing, “This area, 

proposed by Argentina-Chile, is far from any conflict zone (fishing).” Respondents also 

noted that market changes such as decreases in price or boycotts of krill products would 

likely play a major role in shaping MPA proposals and proponents’ ability to 

successfully include areas in MPAs. Similarly, there was a broad consensus that the very 

act of designating new MPAs will change the economic calculus and likely lead the 

fishing industry to consider operations in areas that have previously been less lucrative. 

In short, participants generally agreed that areas that are inaccessible (ice-covered), 

without fisheries, or with a low potential for fishery development, have a greater 

likelihood of being designated as MPAs. 

3.3.3.3 Geopolitical factors 

The third most frequently cited motivation for selecting specific areas of 

opportunity was geopolitical, with 76% of the respondents making 61 individual 

references. The clearest message in the data was significant pessimism about the current 

approach to negotiating MPAs and a general perception that the success or failure of 

CCAMLR to designate MPAs does not depend on current scientific knowledge or future 

discoveries, but rather largely on politics. Many individuals felt that, unlike other 

CCAMLR topics, ongoing debates over MPAs are driven by traditional power politics 

concerned with national identity, historic territorial claims, and preserving access to 
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resources. Many areas were deemed to be ‘off-limits’ because of historical claims, 

national research programs operating in the area, or countries’ interest in establishing 

exploratory fisheries. Participants also noted the existence of a multi-level game in 

which developments at the U.N. and within the Antarctic Treaty System play a major 

role in shaping discussions and outcomes at CCAMLR. 

3.3.3.4 Scientific factors 

Scientific factors were the fourth most commonly mentioned, with 25% of 

participants making 19 individual references, suggesting that specific areas are more 

likely to be included in proposals or successfully negotiated if they have scientific value. 

Some of these references to ‘scientific value’ suggested that specific areas warranted 

protection because little is known about the benthic communities contained within 

them, or that protection should be afforded to areas with high levels of biodiversity as 

scientific reference areas. Several respondents also cited the importance of continuing 

existing long-term monitoring projects and research programs, and raised Antarctic 

Specially Protected Areas (ASPAs) or Antarctic Specially Managed Areas (ASMAs) to 

suggest that expanding or reinforcing them seemed to be a natural next step for 

CCAMLR (ASPAs and ASMAs are small spatial designations authorized under the 

Antarctic Treaty that can be established for scientific, cultural, or other purposes). 

Several participants also highlighted the importance of zoning MPAs to permit 



 

 74 

experimental fishing as a way to disentangle the effects of fisheries on the natural 

environment. 

3.3.4 Barriers to designating MPAs 

In addition to gaining insights into the key factors motivating participants’ views 

about areas of conservation opportunity, I also sought to understand important barriers 

to action. Specifically, I wanted to identify the barriers preventing Members from 

agreeing to the proposed Domain 1 MPA in the Western Antarctic Peninsula or parts 

thereof. I categorized barriers in the same way that I categorized motivations for 

identifying opportunities—as biophysical (none identified), socioeconomic, geopolitical, 

and scientific. Here, I report my findings in the same order as the previous section and 

do not report frequencies because these data were both sparse and interspersed 

throughout the answers to nearly all of the survey questions. 

As a reminder, Moon et al.’s (2014) framework defines existing opportunities as 

those opportunities to which no barriers currently exist and action can be taken, and 

potential opportunities as those in which barriers need to be overcome for action to be 

taken. Although Moon et al. defined existing opportunity as being characterized by a 

lack of barriers, instead I suggest that conservation opportunities exist on a spectrum 

from those characterized by many and intense barriers, to those characterized by fewer 

and less intense barriers, with the latter being more likely to be implemented. 
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3.3.4.1 Socioeconomic barriers 

Participants’ comments about economic barriers emphasized the need to find 

ways to account for existing fisheries and their potential displacement. The general 

opinion was that there will not be a successful agreement to set aside parts of the 

Western Antarctic Peninsula for conservation purposes as long as opponents of MPAs 

feel that their access to fisheries is threatened by MPAs that are entirely no-take. Some 

participants also suggested that, while consumer pressure is keeping the krill industry 

honest and cooperative, any boycotts of krill products might backfire and cause some 

companies to cease participating in the Association of Responsible Krill (ARK) 

harvesting companies. This is seen as a potential barrier because participants generally 

view ARK as a reasonably cooperative partner that, because of its representation of the 

industry, has the ability to speak on its behalf. Therefore, if ARK is weakened, some 

currently cooperative countries might feel the need to more actively or aggressively 

protect the industry’s access to fisheries. 

3.3.4.2 Geopolitical barriers 

Participants identified a number of political barriers to successfully designating 

one or more MPAs in Domain 1. In particular, they argued that proponents will need to 

change the political calculation and incentives for China, Russia, Norway, and others, 

either by curtailing their current access to fisheries, or through higher-level political 

engagement that links CCAMLR’s MPAs to other topics such as fisheries, climate 
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change, or biodiversity beyond national jurisdiction. Many agreed that the debate is 

currently missing both a carrot and a stick: opponents either need to lose or be lured in 

by something of value (which might even be the same thing, e.g., fisheries access). For 

example, some proponents of MPAs have begun to consider refusing to permit 

exploratory fisheries or even to refuse consenting to re-opening existing fisheries until 

Russia and China agree to negotiate in good faith on MPA proposals. Although this is 

considered to be a significant escalation, many thought it is one of the few remaining 

courses of action and the only strategy likely to shift the boundaries of the debate. 

Finally, there were numerous suggestions that MPA negotiations would benefit from an 

improved process that authorizes and tasks working groups to solve specific problems, 

conducting more work intersessionally, and encouraging all parties to engage in good 

faith. 

3.3.4.3 Scientific barriers 

While participants did not suggest that specific scientific unknowns were acting 

as barriers and slowing progress on CCAMLR MPAs, they noted that improved 

knowledge about the natural environment could improve MPA proposals and alleviate 

some countries’ objections. For example, they suggested that CCAMLR would benefit 

from a better understanding of krill dynamics and from clearly identified biodiversity 

hotspots that are particularly sensitive to human activities such as fishing and/or 

tourism. They also highlighted the need for down-scaled climate models that can help 
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understand how a changing climate will affect the distribution of both sea ice and 

species. Respondents saw scientific knowledge as providing opportunities to circumvent 

barriers by answering these questions and/or by implementing more complex and 

effective fishery management mechanisms, expanding Antarctic Specially 

Protected/Managed Areas (ASPAs and ASMAs), or setting aside smaller, more discrete 

inshore areas of exceptional biodiversity such as Wilhelmina Bay. 

3.4 Discussion 

Despite widespread interest and efforts in understanding conservation 

opportunities to improve planning (Moon et al., 2014), there has been little recent 

progress on developing a methodological structure for collecting and integrating such 

data into protected area planning (Brown et al., 2019; Guerrero and Wilson, 2016; Karimi 

et al., 2017). My research sought to address this key gap by developing and testing a 

methodological framework to structure data collection for use in spatial analysis in 

support of MPA planning. I used the framework to collect spatially referenced 

conservation need and opportunity data, to compile information on the biophysical, 

socioeconomic, geopolitical, and scientific factors that motivated participants to 

delineate these areas, and to identify key barriers impeding further progress on 

establishing MPAs along the Western Antarctic Peninsula. 
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3.4.1 Conservation opportunity framework 

Although my results show that Moon et al.’s (2014) framework is useful for 

identifying spatially referenced areas of conservation opportunity, participants were 

only able to reliably identify two broad types of opportunities—those that currently 

exist and those that might one day exist—from the three categories of opportunity 

(existing, potential, and fleeting) proposed in the framework. Interrogating the 

framework also emphasized some of the difficulties that conservation practitioners 

might encounter when delineating spatially referenced conservation opportunities 

(Brown and Kyttä, 2018; Fauna & Flora International, 2013; Goldberg et al., 2016). 

Asking them to identify areas of potential opportunity requires practitioners to: 1) 

identify a potential factor or event that could shape future opportunities (e.g. political 

events, changes in market values, new scientific discoveries); 2) consider how and when 

these events could occur (e.g. shape countries’ policies or increase demand for fish); and 

then 3) identify the geographic spaces that will be affected by them. Considering that 

there are many biophysical, socioeconomic, geopolitical, or scientific phenomena that 

could shape potential opportunities (e.g. changes in sea ice distribution, armed conflict, 

market price of fished species), it is comprehensible why distinguishing three types of 

opportunity can be cognitively challenging and could be simplified to facilitate data 

collection. Despite this difficulty, the framework has the potential to underpin a more 

structured collection of conservation opportunity data if used to narrowly define a set of 
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informational needs, and then carefully design methods for collecting that information; 

for example, by limiting the focus to geopolitical considerations or potential 

opportunities rather than all factors or types of opportunities. 

3.4.2 Areas of conservation need and opportunity 

I collected spatially referenced data on areas of conservation need along the 

Western Antarctic Peninsula to: 1) assess the feasibility of doing so in the same expert 

elicitation and survey instrument that I was using to collect opportunity data; and 2) 

investigate the potential overlap between areas of need and opportunity. My results 

indicate that participatory mapping tools such as SeaSketch can be useful for 

simultaneously collecting complementary datasets, which facilitates the identification 

and comparison of overlapping areas (Figure 8), further suggesting that using need and 

opportunity in tandem can help identify areas that are ecologically important, socially 

acceptable, and economically feasible (Brown et al., 2019; Whitehead et al., 2014). 

Additionally, spatial data on conservation needs represented geographic 

locations that participants thought required protection and, although it was not my 

original intent, were broadly similar to those included in the original Domain 1 MPA 

proposal, with the primary hotspots located along the Northwestern Antarctic Peninsula 

(Delegations of Argentina and Chile, 2019). In 2018 and 2019, the delegations of 

Argentina and Chile submitted revised proposals to address concerns raised by a 

number of Members including how the proposed Domain 1 MPA would account for the 
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distribution of the krill fishery (Delegations of Argentina and Chile, 2019). The 2019 

revised proposal shifted the General Protection Zones (GPZs—areas prohibiting 

commercial fishing) southwest along the peninsula into areas that were more closely 

aligned with those I identified as representing conservation opportunities. This updated 

proposal suggests that the Domain 1 expert working group has also found these areas to 

have fewer barriers to designation and offer opportunities for progress. 

3.4.3 Motivations for selecting areas of opportunity 

Our finding that socioeconomic factors shape perceptions of opportunity is 

consistent with other studies that have highlighted the influence that (for example, but 

not limited to) stakeholder engagement, indigenous rights/ownership, tourism, the 

potential loss of fisheries, and perceived restrictive government regulations have played 

in shaping and establishing MPAs in the Mediterranean Sea (Giakoumi et al., 2011), 

Hawaii (Levine and Feinholz, 2015; Rossiter and Levine, 2014), the Philippines (Ban et 

al., 2009), Fiji (Gurney et al., 2015), Australia (Day et al., 2019; Fernandes et al., 2009) and 

California (Fox et al., 2013; Gleason et al., 2013). This study adds to that list and echoes 

other literature that has noted the importance that countries such as China, Russia, Japan 

and others place on retaining access to marine resources in the Southern Ocean 

(Constable et al., 2000; Jacquet et al., 2016; Miller and Slicer, 2014). Despite participants’ 

hesitancy to discuss how higher level geopolitical objectives shape Members’ policy 

positions on MPAs, fisheries, or other issues for which CCAMLR has responsibility, 
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many countries’ Antarctic strategies are heavily shaped by the continent’s strategic 

value (CCAMLR, 2019; 2018). 

Many respondents also directly stated or indirectly suggested that fishing and 

MPAs are incompatible in the Southern Ocean context, although there is no scientific 

evidence in the literature to support this claim. This perception of incompatibility is 

likely the result of several years of contentious debates during which China and Russia 

in particular have sought to reinterpret or misrepresent the CAMLR Convention as a 

mechanism intended to facilitate resource extraction. Despite this, the Convention’s text, 

the context within which it was signed, and legal analyses all agree that its original 

purpose was to implement an ecosystem-based management system that adheres to the 

precautionary principle in order to conserve Antarctic marine living resources 

(Convention on the Conservation of Antarctic Marine Living Resources, 1982; Everson, 2015; 

Fabra and Gascón, 2008; Miller and Slicer, 2014). 

3.4.4 Barriers to establishing MPAs 

Because the difference between ‘existing’ and ‘potential’ opportunities depends 

on the existence of barriers, I identified a number of perceived obstacles preventing the 

expansion of Southern Ocean MPAs. Some participants indicated that Members will 

need to address and/or ensure access to existing fisheries before consensus is reached on 

the proposed Domain 1 MPA, even though this need is inconsistent with the principles 

and rules of the Convention. Nonetheless, this perceived need is reflected in Argentina 
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and Chile having twice revised the Domain 1 proposal in response to delegations raising 

concerns about access to fisheries (Delegations of Argentina and Chile, 2019). A number 

of countries have opposed designating additional MPAs because earlier iterations of 

proposals have restricted some access to currently fished spaces along the Northwestern 

Antarctic Peninsula, and individual scientists and diplomats are now confirming that 

finding a compromise is the primary barrier to reaching consensus. 

3.4.5 Limitations of the study 

Although I assembled a stratified sample of key individuals who could provide a 

wide range of input (Krueger et al., 2012; Kuhnert et al., 2010; Tversky and Kahneman, 

1974), the sample’s limited size means that it would be wise to consider the data 

informative of, but not necessarily exhaustive or generalizable to, the population of 

individuals engaged in designing and negotiating the Domain 1 MPA. My sample 

consisted of 24 key respondents primarily drawn from the Domain 1 MPA expert 

working group representing 11 key delegations, which is actually somewhat larger than 

is commonly recommended for expert elicitations of this type (McBride et al., 2012). 

Similar expert elicitations in conservation have relied upon 12-15 individuals (Burgman 

et al., 2011a) and 13-25 individuals (Burgman et al., 2011b), while guidance on the matter 

recommends between 8-15 individuals (Aspinall, 2010) and 10-20 individuals (Hemming 

et al., 2017). This method is not intended to capture a representative sample and it is 
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important to remember that the ability to extrapolate the influence of beliefs, motivating 

factors, or barriers to a larger population was not the objective of this study. 

Additionally, the spatial clustering of polygons around the Northwestern 

Antarctic Peninsula could suggest some level of anchoring. Anchoring is a common 

phenomenon in expert elicitations whereby individuals base their estimates, predictions, 

or answers on known or initial starting points (Krueger et al., 2012; Kuhnert et al., 2010; 

Tversky and Kahneman, 1974). For example, when asked to provide a population 

estimate for Bengal tigers, an expert might start from published numbers and then 

adjust up or down based on their own personal judgment and knowledge. Thresholds or 

benchmarks, such as those in the IUCN Red List assessments, also influence experts’ 

estimates based on their perception of whether or not the species should be designated 

as endangered or critically endangered (McBride et al., 2012). In this study, polygons for 

conservation need clustered inshore along the Northwestern Antarctic Peninsula in 

proximity to many research stations and projects, which might represent a possible 

cognitive bias towards geographic locations with which researchers are more familiar or 

knowledgeable.  

The structure and format of the data collection also created a number of 

challenges. For example, although the logistics and cost were prohibitive given available 

resources, a workshop setting would have provided more opportunities for participants 

to ask questions, gain clarification, and engage in more discussion than was possible 
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with remote data collection (Levine and Feinholz, 2015; Wahle and D'Iorio, 2010). A 

handful of individuals indicated that they only provided qualitative data because they 

found the participatory mapping component to be too onerous and confusing. It is 

possible that an in-person, interactive collaborative setting might have provided more 

clarity, but this was not possible for my study. However, other problems arise in group 

settings (e.g. groupthink, dominance, social influence, and overconfidence) and should 

be further considered if this approach is employed in other studies and settings 

(Burgman et al., 2011; Hemming et al., 2018; Sutherland and Burgman, 2015). 

3.4.6 Future Research 

Pursuing these research objectives provided a number of lessons for future 

consideration, particularly with regards to using conservation opportunity as a 

framework to understand the complex factors that shape the design and negotiation of 

MPAs. While some factors influencing the distribution of opportunity are unlikely to be 

mapped or made ‘legible’ (Martin and Hall-Arber, 2008), a properly articulated set of 

research objectives, and a framework tailored to them, could permit scientists to 

assemble datasets with a greater level of detail than has been done in the past (Guerrero 

and Wilson, 2016; Karimi et al., 2017; Martin et al., 2012). This could be accomplished by 

using potential changes in the market value of fished species or the distribution of sea 

ice to develop a range of values representing proxies for some of the factors identified as 

important in shaping conservation opportunity across space. Similarly, properly 



 

 85 

designed expert elicitations could produce sophisticated spatial datasets that 

characterize opportunities for conservation given historic territorial claims and national 

areas of influence in Antarctica. For example, geographic locations claimed or 

dominated by MPA proponents (e.g. Chile, New Zealand, France) might have a higher 

potential to be designated than those in locations where scientific and exploratory 

activities have been historically led or dominated by those opposing or less supportive 

of MPAs (e.g. Russia, Norway). 

Additional research should build upon my initial efforts by utilizing survey 

instruments that further structure the theory and concept of conservation opportunity in 

practical ways that permit its inclusion in decision-support tools. In particular, it will be 

important for future research to consider the temporal and spatial aspects of 

conservation opportunity, in addition to effective ways to communicate the concept to 

participating individuals with survey instruments that can effectively capture the 

meaning of their responses. 

3.5 Conclusion 

Although conservation scientists developed the concept of conservation 

opportunity to help guide conservation actions and resource investments, it can also be 

used to consider and analyze the some of the social, cultural, and economic factors that 

could shape or motivate conservation planning, decision-making, and outcomes. This 

research project contributes to bridging the gap between theory and practice by 
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assessing the potential for using conservation opportunity as a theoretical concept upon 

which to build an operational framework for data collection and analysis. In particular, I 

attempted to account for the role that biophysical, socioeconomic, geopolitical, and 

scientific factors play in shaping spatial prioritizations and protected area design using 

the case of the Southern Ocean, as well as barriers to establishing a representative 

network of MPAs in the region. 

Most importantly, this research explored the potential of conservation 

opportunity theory to integrate social and ecological data into efforts to achieve positive 

conservation outcomes in real world planning settings. Connecting theory and practice 

is becoming more important as global environmental challenges grow in both scale and 

complexity. 
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4. Forecasting the Likelihood of Marine Protected Area 
Designation in Antarctica 
4.1 Introduction 

In recent decades, the overexploitation of resources, habitat degradation and 

loss, and a rapidly changing climate have all contributed to a precipitous decline in 

global marine biodiversity (Doney et al., 2012; Halpern et al., 2015; Kroodsma et al., 

2018; The Global Assessment Report on Biodiversity and Ecosystem Services, 2019). In 

response, the establishment of marine protected areas (MPAs) has been encouraged to 

combat these threats (Bell et al., 2018; Gaines et al., 2010; Spalding et al., 2013; Watson et 

al., 2014). Most recently, the Zero Draft of the Post-2020 Global Biodiversity Framework 

has recommended that countries use “protected areas and other effective area-based 

conservation measures” to protect “at least 30% of land and sea areas” by 2030 (CBD, 

2020). 

To aid in reaching these targets, scientists have developed systematic 

conservation planning methods to guide engagement with stakeholders, prioritize key 

biodiversity areas, and allocate scarce resources (Groves and Game, 2016; Margules and 

Pressey, 2000; Pressey and Bottrill, 2009). However, these approaches are not always 

sufficient because many planning efforts are characterized by high levels of uncertainty 

and lack sufficient or reliable spatial/ecological data (Martin et al., 2012; McBride et al., 

2012; Sutherland and Burgman, 2015). In situations such as these, expert elicitation can 
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be used to inform protected area design and conservation decision-making (Cook et al., 

2010; Martin et al., 2012; Sutherland et al., 2011; Wintle et al., 2018). 

Expert elicitation has a long history of successful application in fields such as 

intelligence analysis, public health, engineering, and disaster preparedness (Burgman et 

al., 2011; O’Hagan et al., 2006; Ungar et al., 2012) and has been increasingly crucial for 

environmental management and the success of many large-scale conservation 

assessments such as the IUCN Red List and IPCC Reports (IUCN, 2016; 2012; 

Mastrandrea et al., 2010; O’Hagan et al., 2006). To date, scientists have employed expert 

elicitation to assess the current state of the marine environment and cumulative 

anthropogenic impacts (Giakoumi et al., 2015; Ward, 2014), the threats facing 

endangered species (Donlan et al., 2010; Wilcox et al., 2016), and to collaboratively 

identify conservation research priorities and/or emerging issues (Kennicutt et al., 2014; 

Wildermann et al., 2018; Wintle et al., 2018).  

One form of expert elicitation, forecasting, is increasingly relied upon by 

environmental scientists to inform conservation planning and natural resource 

management (Krueger et al., 2012b; Martin et al., 2012; O’Hagan, 2019). Forecasting 

methods can be used to obtain expert knowledge or judgments about uncertain 

quantities or events in probabilistic form (O’Hagan et al., 2006) and are frequently used 

to parameterize Bayesian models (Choy et al., 2009; Krueger et al., 2012a; Kuhnert et al., 

2010). However, forecasting techniques have not, to my knowledge, been used to 
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prioritize geographic areas for conservation, estimate the likelihood of MPA 

designation, or inform international environmental negotiations. In the following pages, 

I address this gap in the literature and use forecasting techniques (expert-based 

predictions) to elicit single event probabilities, i.e., the likelihood of occurrence, using 

the terms ‘predicting’ and ‘estimating’ interchangeably. 

Our specific elicitation has an applied focus on predicting the likelihood of 

designating additional no-take MPAs along the Western Antarctic Peninsula and 

examining the relative influence of various biophysical, socioeconomic, geopolitical, and 

scientific factors in shaping those forecasts. From a more general methodological 

standpoint, I describe data collection methods for conservation scientists who may be 

considering how to use probabilistic forecasts. Therefore, the three main objectives of 

this research were to: 

1) Forecast the likelihood that various geographic areas along the Western Antarctic 
Peninsula will be designated as marine protected areas (MPAs); 

2) Assess the importance of biophysical, socioeconomic, geopolitical, and scientific 
factors for informing forecasts; and 

3) Measure and/or quantify the relative influence or strength that these factors 
exhibit on the forecasted likelihood of designation. 

By pursuing these objectives, I assess the feasibility of using forecasting techniques to 

inform conservation planning/decision-making and ongoing negotiations over 

expanding the existing network of MPAs in the Southern Ocean (Brooks et al., 2020; 

Coetzee et al., 2017; Sykora-Bodie and Morrison, 2019). Additionally, I seek to show how 

forecasting techniques can provide insights into situations characterized by high levels 
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of uncertainty and unpredictability such as multi-national negotiations (O’Hagan et al., 

2006; Ungar et al., 2012). 

4.2 Methods and data analysis 

4.2.1 Case study 

Our geographic focus is on the Western Antarctic Peninsula in the Southern 

Ocean, which is managed under the auspices of the Convention on/Commission for the 

Conservation of Antarctic Marine Living Resources (CCAMLR) entrusted with 

‘safeguarding the environment and protecting the integrity of the ecosystem of seas 

surrounding Antarctica’ (CCAMLR, 1980). The Southern Ocean surrounding Antarctica 

is a highly biodiverse ecosystem and plays a key role in regulating the earth’s climate 

(Constable et al., 2014; Doney et al., 2012; Rintoul, 2018). A growing tourism industry, 

expanding fisheries, and a rapidly changing climate are increasingly threatening this 

system that has remained relatively intact and unimpacted by human activity as 

compared to other global marine ecosystems (Ballance et al., 2006; Chown et al., 2015; 

Halpern et al., 2015). 

The CAMLR Convention entered into force on April 7th, 1982 and established a 

consensus-based decision-making process by which CCAMLR implements a system of 

precautionary, ecosystem-based management and explicitly states in Article II (1) that 

the primary ‘objective of this Convention is the conservation of Antarctic marine living 

resources’ (Convention on the Conservation of Antarctic Marine Living Resources, 1982; 
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Cordonnery et al., 2015; Fabra and Gascón, 2008). CCAMLR has long been considered 

unique among international environmental agreements due to its cooperative, 

consensus-based negotiating process, its early emphasis on ecosystem-based 

management (as opposed to the single-species management models common among 

regional fisheries management organizations), and its precautionary approach to 

decision-making that was established because the region’s remoteness and scale means 

that a lack of data should not preclude action (Constable et al., 2000; Everson, 2015; 

Miller and Slicer, 2014; Parkes, 2000; Wenzel et al., 2016). CCAMLR is also frequently 

cited as a leader in high seas conservation due to its successful efforts to reduce fishery 

bycatch, particularly of seabirds, the development of a Catch Documentation Scheme to 

combat illegal, unreported, and unregulated fishing, the establishment of the CCAMLR 

Ecosystem Monitoring Program (CEMP), and a set of standards meant to systematize 

ecosystem monitoring throughout the Convention Area (Cullis-Suzuki and Pauly, 2010; 

Everson, 2015; Miller, 2011; Österblom and Olsson, 2017). 
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Figure 9: The area managed by the Convention on the Conservation of Antarctic Marine 
Living Resources (CCAMLR) – My research focus is on the Domain 1 planning area that 
surrounds the Western Antarctic Peninsula. The other areas that have been shaded show 
existing and proposed marine protected areas, including the proposed Domain 1 MPA 
(shown in green). The Ross Sea MPA’s Krill Research Zone and the Special Research 
Zone permit limited fishing of krill and fish for scientific research purposes, while the 
General Protection Zone and entire South Orkney Islands Southern Shelf MPA prohibit 
commercial fishing. 

The CAMLR Commission has also sought to achieve the objectives of the 

Convention by designating a representative network of MPAs in the Southern Ocean 
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that: 1) protect representative samples of ecosystems, biodiversity, and habitats at 

appropriate scales; 2) protect key ecosystem processes; 3) protect areas vulnerable to 

human impact; 4) protect features critical to the function of local ecosystems; 5) establish 

scientific reference areas; and 6) maintain resilience to the effects of climate change 

(CCAMLR, 2011). The Commission first outlined these principles in Conservation 

Measure (CM) 91-04, a ‘General framework for the establishment of CCAMLR Marine 

Protected Areas,’ which standardized the process by which Members would propose, 

negotiate, and designate new MPAs within the Southern Ocean (CCAMLR, 2011; 

Everson, 2015; Fabra and Gascón, 2008). To date, CCAMLR has established two MPAs 

within the Convention Area—the South Orkney Islands Southern Shelf MPA 

(SOISSMPA) in 2009 and the Ross Sea Region MPA (RSRMPA) in 2016 (CCAMLR, 2009; 

2016). Additional MPAs have been proposed by Australia, the European Union and its 

Member States, Norway, and Uruguay in East Antarctica, by the European Union and 

its Member States, Australia, Norway, and Uruguay in the Weddell Sea, and by 

Argentina and Chile in the Domain 1 planning area along the Western Antarctic 

Peninsula (Figure 9) (Brooks et al., 2020; Sykora-Bodie and Morrison, 2019). 

4.2.2 Structured expert elicitation protocol 

I used a Delphi format expert elicitation that relied on two elicitation rounds and 

one discussion round (Figure 10) to obtain quantitative forecasts and gather data on the 

underlying factors that influenced experts’ estimates of the likelihood that specific 
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geographic areas will be designated as no-take MPAs within the next eight years 

(Hemming et al., 2017; MacMillan and Marshall, 2006; Martin et al., 2012). The purpose 

of a Delphi approach is to provide participants with the opportunity to consider their 

colleagues’ estimates (and their underlying rationale) and then reconsider or revise their 

own forecasts (Hemming et al., 2018; MacMillan and Marshall, 2006). 

 

Figure 10: A diagram of the expert elicitation format – The Delphi format elicitation 
consisted of a preparation stage, the three-round elicitation (numbered 1, 2, 3), and final 
data aggregation and analysis. Quantitative and qualitative data was collected during 
steps one and three. 

For this elicitation, I selected experts (also referred to as ‘participants’) based on 

their membership in the Domain 1 MPA expert working group that consisted of 29 

individuals from various CCAMLR member countries. Then, I solicited input from 

members of the Domain 1 MPA expert working group to identify two types of 

individuals. First, I identified and removed from my initial list those individuals who 

were perceived to be inactive in group discussions, meetings, and the planning/advising 

process in general. Second, I identified other individuals who were not officially part of 

the Domain 1 MPA expert working group, but who were perceived to be highly 

knowledgeable about, or able to influence, the process of developing the Domain 1 MPA 
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proposal. The final list consisted of 25 individuals from 14 delegations, who I invited to 

participate with a short project description and confidentiality statement/consent 

agreement (Duke University IRB #2018-0072). My invitation to participate was accepted 

by ten individuals bringing perspectives from Australia, Germany, New Zealand, the 

United Kingdom, and the United States, and the Association of Responsible Krill 

harvesting companies (ARK; industry) and Oceanites (penguin conservation) 

delegations. Unfortunately, my participation rate was affected by the COVID-19 

pandemic, with several participants unable to take part in the study due to personal 

circumstances. 

I selected ten geographic areas along the Western Antarctic Peninsula (Figure 11) 

for which to develop my forecasts. I did this by relying on spatial data that was collected 

for my third chapter, in which participants identified areas they believed to be in need of 

protection or areas where experts believed there to be opportunities for designating 

MPAs along the Western Antarctic Peninsula. For that project, I used ArcGIS 10.6.4 to 

combine the digitized polygons and overlayed them with a hexagonal planning mesh. 

Then, using the hexagons’ selection frequency, I identified spatial clusters, combined the 

hexagons, and smoothed the outer boundaries to create my geographic areas. These 

methods resulted in thirteen clusters, but I reduced the number to ten to avoid 

participant burnout. The ten sites used in this study were selected because they 

substantially overlap with areas included in the proposed Domain 1 MPA but differed 
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enough that we were not directly commenting on the proposal itself, which could have 

interfered with ongoing negotiations. These ten sites were also selected to represent 

geographic diversity and a variety of human activities and natural environments, thus 

providing relevant examples of the type of areas that could be designated in actual 

negotiations over the Domain 1 MPA. I used a questionnaire (Appendix K) and the 

Qualtrics data collection and management platform to conduct a remote elicitation that 

collected quantitative forecasts, identified drivers, and gauged their relative strength 

(Bernard, 2006; Fowler, 2013; Rolstad et al., 2011). I structured my elicitation according 

to the IDEA Protocol (‘Investigate’, ‘Discuss’, ‘Estimate’, ‘Aggregate’; Figure 10), which 

is designed to elicit low, high, and best probabilistic estimates between 0-100% (Hanea et 

al., 2016; Hemming et al., 2018). I selected this format because previous studies have 

shown that it substantially reduces overconfidence when forming probabilistic estimates 

(Speirs-Bridge et al., 2010).  
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Figure 11: Geographic areas considered in the forecasting elicitation – This area along 
the Western Antarctic Peninsula is managed by the Commission for the Conservation of 
Antarctic Marine Living Resources (CCAMLR). The Domain 1 planning area boundary 
is shown in blue and the colored polygons show boundary of the ten geographic areas 
that were presented to experts during the elicitation. These ten areas were based on 
earlier participatory mapping research (see chapter three) and were selected to reflect 
the wide range of areas currently under consideration for designation by CCAMLR. 
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In the first round (‘Investigate’), I used my questionnaire to present experts with 

a list of 21 pre-identified factors (shown in Table 3 of the Results section) that shape 

participants’ opinions and CCAMLR negotiations, and ultimately influence whether an 

MPA is designated by CCAMLR. These factors were previously identified in chapter 

two (Sykora-Bodie and Morrison, 2019) which used interviews and document analysis to 

identify a comprehensive list that influenced the 2016 designation of the Ross Sea Region 

MPA. This list of factors was further refined and used during the participatory mapping 

elicitation presented in my third chapter to structure the collection of associated 

qualitative attribute data. In the first round of this forecasting elicitation, I asked experts 

to provide feedback on the entire list to ensure I was not missing any key factors (I was 

not). 

In preparation for round two (‘Discuss’), I summarized the first round of 

quantitative estimates and qualitative responses and presented them to the experts who 

then explained the reasoning behind some of their forecasts and responded to other 

individuals’ explanations and comments via email. The text of this discussion was 

qualitatively analyzed to answer my second (assessing the importance of various factors 

on the forecasts) and third (measuring their relative influence) research objectives.  

For my third round, I carried forward the ten factors most commonly selected by 

experts and asked them to choose at least one and up to five factors that influenced their 

estimates (Appendix K, Question 3). I also asked experts two open-ended questions 
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about (1) why they changed their forecasts (if they did so) between the first and second 

questionnaires, and (2) which factors most informed their forecasts. 

4.2.3 Data analysis 

4.2.3.1 Quantitative Probability Forecasts 

To answer my first research objective (forecasting the likelihood of designation), 

I imported experts’ individual forecasts from the questionnaires into R 3.6.3 and RStudio 

1.2.5 for data organization and cleaning. I calculated three arithmetic means for experts’ 

low, best, and high scores, and combined them into credible interval forecasts (lowest 

forecast to highest forecast) for each of the ten areas under consideration along the 

Western Antarctic Peninsula (Hemming et al., 2017; O'Leary et al., 2009; Speirs-Bridge et 

al., 2010). I created boxplots for the ‘best’ forecast scores to visualize the variation in 

experts’ responses and calculated the mean and standard deviation (Appendix M). I 

ranked the ten influential factors identified in round three by selection frequency to gain 

insight into how much influence each exhibits on forecasted outcomes (Appendix K, 

question 3). 

4.2.3.2 Qualitative data 

To answer my second (describing the importance of influential factors) and third 

(to measure and/or quantify their relative strength) research objectives, I coded and 

analyzed the qualitative responses from the questionnaire and the round two email 

discussion in QSR NVivo 12.6.0. I used a pre-determined coding structure (Appendix L) 
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that was based on earlier research that identified the key factors that influence 

negotiated conservation outcomes at CCAMLR (Sykora-Bodie and Morrison, 2019). 

There were 21 of these factors, which were organized into four main categories of 

drivers—biophysical, socioeconomic, geopolitical, and scientific—which I used as the 

primary organizational lens for my analysis and reporting in later sections. I built upon 

this research and used this coding structure to organize experts’ responses and identify 

key patterns and themes throughout the data (Appendix L). After coding my data, I 

reviewed and synthesized each category to better understand the drivers influencing 

their forecasts, as well as the relative weight that each of the four categories was 

exhibiting on those forecasts. 
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4.3. Results 

4.3.1 Forecasting of the likelihood of MPA designation 

 

Figure 12: Final quantitative forecasts of the likelihood of MPA designation – These 
forecasts represent three (low, best, high) separate arithmetic mean estimates of the 
likelihood that each area “is designated or included within a no-take (e.g. ‘general 
protection zone’) MPA within the next eight years.” The lower end, dot, and upper end 
of each line represent the low, best, and high estimate respectively, not a single variable 
and a confidence interval. Here, the forecasts are also arranged latitudinally (north to 
south on the y-axis). 

Our results ranged from a mean ‘best’ forecasted likelihood of 18% for the 

Bransfield Strait to 59% for Marguerite Bay (Figure 12). These forecasts showed a strong 

latitudinal gradient with northern areas of the Western Antarctic Peninsula being 

perceived to have a lower likelihood of designation than southern areas. As one expert 

stated during the discussion round, “I think the general broad direction is pretty clear, 



 

 102 

i.e. a latitudinal gradient where the northern areas are less likely to be included in an 

MPA network while the southern areas are more likely.” Additionally, this latitudinal 

gradient was apparent when I compared the range of forecasts provided for each 

location. Focusing solely on the variation in the ‘best’ forecasts (Figure 12; the dot in the 

middle each forecast), I found that northern areas (e.g., the South Orkney Islands, 

Joinville & the Danger Islands, and the Gerlache Strait) had wider ranges of estimates on 

average than southern areas (e.g., North Adelaide Island, Southwest Alexander Island) 

(Appendix M) suggesting that experts thought the presence of more extensive human 

activity makes the region more unpredictable.  

When looking at the data location by location, three sites were noticeable for 

various reasons: the Bransfield Strait, the region surrounding the Joinville/Danger 

Islands, and the Gerlache Strait (qualitative data; Figure 12; Appendix M). The 

Bransfield Strait stood out because it: 1) did not conform to the overall latitudinal 

pattern; 2) was considered to be much less likely to be included within an MPA 

designation than adjacent locations (e.g., Elephant Island and the South Shetland 

Islands) due to the presence and density of fishing activity; and 3) had the narrowest 

‘best’ estimate range of any location under consideration (Appendix M).  

As for the Joinville/Danger Islands area, fishing activity and the potential for a 

changing climate to make this area more accessible to fishing vessels led some experts to 

predict a lower likelihood of designation. At the same time, experts providing higher 
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forecasts justified their predictions based on the region’s current inaccessibility due to 

sea ice, the fact that fishing in the area has significantly decreased in recent years, and 

important aggregations sensitive of wildlife such as Adélie penguins on Heroina Island.  

When I looked solely at the ‘best’ estimates for the Gerlache Strait (Appendix M), 

I found a wider range than any other location. The qualitative data indicated that 

existing fisheries and the complexity of setting aside such a highly trafficked area led 

some experts to provide lower forecasts, whereas extensive tourism, dense aggregations 

of whales, and the relatively small geographic size of the area caused other experts to 

provide higher forecasts. For example, one individual noted that “The second site [the 

Gerlache Strait] is key for humpback whales, a recovering krill-dependent species. Given 

the public perception of this species, coupled with the tourist penetration into this area, 

CCAMLR could achieve a second 'easier' win. In the case of the Gerlache, it might not be 

feasible to argue for year-round protection, but seasonal protection should be feasible. It 

could be a PR [public relations] coup for CCAMLR.” In short, the widely divergent 

range of opinions associated with the Gerlache Strait and Joinville and Danger Islands 

(as indicated by the forecasts in Figure 12 and qualitative statements) suggests that these 

sites may be more attractive sites for designating no-take MPAs, and that existing 

opinions may not be as widespread or representative as is commonly believed. 
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4.3.2 Key factors influencing experts’ forecasts and their relative 
weight in determining successful outcomes 

In the following section, I discuss the ranking of factors influencing the forecasts 

and the rationale given by expert respondents (research objectives two and three) and 

organize my reporting by using the four categories of factors identified in chapter two 

(Sykora-Bodie and Morrison, 2019)—biophysical, socioeconomic, geopolitical, and 

scientific. I define them as follows: Biophysical—relating to the natural environment or 

processes, including wildlife, ecosystems, and climate change; Socioeconomic—relating 

to human activities of a cultural, educational, commercial or economic nature; 

Geopolitical—relating to international politics regardless of whether the focus is on 

territorial integrity/expansion, security, or conservation; and Scientific—relating to 

scientific research or the pursuit of knowledge. 

Table 3: First round selection frequency of factors influencing quantitative forecasts 

 – The factors below were presented to experts based on prior research (Sykora-Bodie & 
Morrison, 2019; chapter three). Selection frequency is the number of times experts picked 
the factor as being important (out of a possible total of 100). ‘Carried forward’ indicates 
whether or not it ranked in the top ten and was therefore selected for use in the second 
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round of the elicitation. Table 4 includes all ten of the factors carried forward and 
presented to experts in the second round of the elicitation. 

 

Table 4: Final selection frequency of factors influencing quantitative forecasts – This 
table consists of a first column with the ten factors that were carried forward from round 
one and presented to experts in the final questionnaire, followed by a second column 
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containing their selection frequency, and a third column showing their final rank by 
importance, 1-10. 

 

4.3.2.1 Geopolitical factors 

Of the five geopolitical factors presented in the first elicitation round, three were 

not carried forward into the final elicitation round (Tables 3 & 4). Territorial claims 

received only two selections in the first round between all experts and locations, which 

is unsurprising given that participants may have been unlikely to suggest to researchers 

and others in the Delphi process that they play a role in negotiations since territorial 

claims are officially on hold under the terms of the Antarctic Treaty. 
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The two geopolitical factors that were carried forward (‘global political forces 

(i.e., foreign policy related)’, and ‘objections to proposed no-take areas (GPZs)’) were 

identified as being the first and second most important factors shaping experts’ 

forecasts, respectively (Table 4). This is what I anticipated given the contentious nature 

of the debate over expanding the network of MPAs (CCAMLR, 2019; 2018) and as one 

individual stated, “Geopolitics and the need for a win will be the drivers that put this 

over the top, no science arguments will convince extractive interests to compromise.” 

Finally, ‘Objections to proposed no-take areas (GPZs)’ was more frequently selected for 

northern areas (Figure 13, column 8) and the qualitative data showed that this was 

partially linked to the presence of active fisheries. 

4.3.2.2 Socioeconomic factors 

Experts selected the three socioeconomic factors linked to fishing to carry 

forward (Table 3) and then ranked them 3rd, 7th, and 9th, respectively (Table 4), with the 

two lower rankings perhaps resulting from how the factors were worded and structured 

as exclusive/inverse categories (‘existing fisheries’ ranked high while ‘no fisheries’ 

ranked low). This makes sense given that fisheries are the sole extractive economic 

activity taking place in the Southern Ocean and one of the primary objections to MPA 

proposals has been that they will constrain or displace fisheries, which was also raised 

during the round two discussion. The qualitative data supported this interpretation with 

experts nearly unanimous in their belief that areas where fisheries currently operate are 
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much less likely to be designated (Appendix N). Individuals repeatedly highlighted the 

perceived difficulty of implementing closures in heavily fished areas, with one stating 

that “The overlap of several areas with existing or historical krill fishing grounds pose a 

significant hurdle to adoption as general protection zones,” another saying that 

“Currently, there is no opportunity to declare as an MPA an area with active fishing,” 

and a third stating that “All areas with existing fisheries will be extremely difficult to 

include in a GPZ [general protection zone].” 

Areas that were historically more heavily fished also led to divergent opinions 

(Appendix N). Some individuals thought areas where fishing has decreased are more 

likely to be designated after being abandoned by the industry. For example, certain 

areas around the South Shetlands, Elephant Island, and Joinville Island have seen less 

fishing in recent years and might be better candidates for spatial closures than the 

quantitative forecasts suggest. As one individual stated, “I feel that there is some hope 

for developing official CCAMLR spatial management in a couple of places (tip of the 

Peninsula [Joinville and Danger Islands] and the Gerlache). The first of these sites is not 

heavily fished and has never been heavily fished, even though it clearly is a location 

with a lot of krill. The tip of the Peninsula is often ice covered, so inaccessible. Thus, it is 

an important site for Adélie penguins, but not accessible to the fishery. It should be an 

easy win.” Alternatively, others noted that localized overfishing, led to decreased 
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fishing activity, which in turn has resulted in stock recovery. This stock recovery may 

lead to renewed fishing interest around places like the South Shetland Islands. 

In combination, the existence of fisheries and political objections to establishing 

MPAs were the most frequently cited factors influencing experts’ forecasts (Table 4). 

This was supported with numerous qualitative statements. For example, one individual 

wrote that “Overall, the major hurdle to designation by the Commission remains their 

ability to resolve the trade-off between current fishing and geopolitical positions on the 

one hand versus an MPA's ability to mitigate climate threats and provide protections for 

threatened and vulnerable populations on the other.” 
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Figure 13: A heatmap of the number of times factors were selected as being influential 
for each area under consideration. The y-axis is arranged latitudinally. 

4.3.2.3 Biophysical factors 

Experts frequently cited the importance of biophysical factors in shaping their 

quantitative forecasts with concerns about ‘important habitat’ ranking 4th, ‘anticipated 

impacts from climate change’ ranking 5th, ‘large aggregations of wildlife’ ranking 6th, and 

finally concerns about ‘sensitive wildlife populations’ ranking 10th (Table 4). 

‘Anticipated impacts from climate change’ (5th) had higher selection frequency further 
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south, which was initially counterintuitive until the qualitative data revealed that 

experts were selecting this factor with the understanding that southern areas of the 

peninsula would be more likely to be gazetted as no-take zones given their ability to 

serve as refugia for species fleeing warming temperatures to the north (Figure 13, 

column 4). Joinville and the Danger Islands were clear exceptions to this latitudinal 

trend (Figure 13, column 4) because their unique local oceanographic conditions (cold 

water intrusion from the Weddell Sea) led experts to suggest they may serve as cold 

water refugia. As one stated, “The tip of the Peninsula is a critical environment, not just 

for penguins and krill, it is an area that will remain relatively cold (in the water column 

and on the sea bottom) because of the direct influence of the Weddell Sea. Other areas 

(at higher latitude WAP [Western Antarctic Peninsula]) are likely to have warmer 

bottom waters as offshore waters invade the shelf. Therefore, the tip could be… a refuge 

(or potential refugia) for more highly polar taxa.” 

The qualitative responses reinforced that experts perceive specific geographic 

locations to be more likely to be designated as no-take areas if they harbor large 

aggregations of wildlife such as Adélie penguin mega-colonies in the Danger Islands 

(Figure 13, column 2) or seasonal aggregations of foraging whales in the Gerlache Strait. 

Experts also noted that a location’s contribution to the health and functioning of the 

broader ecosystem, for example as a krill nursery area around the South Shetland 

Islands (Figure 13, column 3), make it more likely to be designated in the future. As one 
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individual stated in explaining their forecast suggesting that the Gerlache Strait is more 

likely than many other areas to be designated, they said that it “harbors important 

ecosystem processes and large concentrations of marine mammals and could serve as 

refugia in the event of environmental change.” 

4.3.2.4 Scientific factors 

Only one scientific factor (‘a lack of scientific data’) was carried forward into the 

second round by experts, in which they ranked it 8th overall (Table 4). Qualitative 

responses were mixed, with some experts saying that resolving scientific knowledge 

gaps is key to designating additional MPAs, while others suggested that even though 

gaps do exist, they do not preclude designations and are only a convenient excuse used 

by opponents to block consensus on proposed MPAs. One of the areas highlighted as an 

existing knowledge gap or area of scientific uncertainty is around predator-prey 

dynamics and how krill fisheries in the northern areas of the peninsula may harming 

predators. To help reduce some of the uncertainty or solve some of the complexity 

associated with krill fishery management around specific areas like the Bransfield Strait, 

CCAMLR is considering implementing a new krill fishery management mechanism. 

However, nearly all experts agreed that doing so is incredibly complex and that it may 

be impossible given the current understanding of habitat/krill/predator dynamics along 

the Western Antarctic Peninsula. The seasonal dynamics of predator/prey interaction led 

several to suggest that seasonal closures would be more appropriate, but they cautioned 
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that it would likely be more difficult to design and implement these types of triggers 

and rules than permanent spatial closures. 

4.4. Discussion 

Many conservation planning efforts are characterized by high levels of 

uncertainty and a lack of sufficient spatial/ecological data (Martin et al., 2012; McBride et 

al., 2012; Sutherland and Burgman, 2015). In these instances, forecasting techniques can 

be used to inform efforts such as MPA planning. My research sought to fill this gap in 

the literature in ways that are both broadly theoretical/methodological and narrowly 

applied/case specific. From a theoretical/methodological standpoint, I presented data 

collection methods and a roadmap for conservation scientists who may be considering 

how to use probabilistic judgements to support various types of environmental decision-

making such as spatial prioritization or resource allocation. From an applied standpoint, 

my elicitation focuses on predicting the likelihood of designating additional no-take 

MPAs along the Western Antarctic Peninsula and examining the relative influence of 

various biophysical, socioeconomic, geopolitical, and scientific factors in shaping those 

forecasts and serving as barriers to further action. 

4.4.1 Quantitative forecasts 

Our quantitative forecasts ranged from a mean of 18% for the Bransfield Strait up 

to 58.5% for Marguerite Bay (Figure 12). Because this is the first use of forecasting 

techniques to prioritize spaces and predict their likelihood of designation, I lack relevant 
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comparative examples to help interpret these forecasts (should they be considered high 

or low?). Forecasted values are context dependent and will be interpreted differently 

depending on the arena. For example, a forecast that a little over 60% of marine turtles 

entangled in fishing lines, nets, or traps will perish may be considered high by marine 

turtle experts and conservation practitioners (Wilcox et al., 2016), but this example does 

not suggest how I should interpret my forecasts. 

It is also difficult to provide context for my forecasts because proponents of the 

Domain 1 MPA may interpret these numbers positively and point to them as evidence 

that those involved in the process believe certain locations are more likely than not to be 

designated (North Adelaide Island, Marguerite Bay, and Northwest and Southwest 

Alexander Island). Similarly, though, opponents may feel positively about the fact that 

even these four highest forecasts are between 50% and 60%. In short, these numbers 

should be interpreted with care and within the constrained context of the study, and I 

caution against their direct use to support or oppose specific proposals. However, much 

of the ‘value’ of these forecasts stems from the fact that they show a collective estimate 

that is stronger than anecdotal evidence, they can be used to inform negotiating 

strategies and future iterations of the proposal, and they provide insights into each 

area’s relative likelihood of designation. On this last point, I mean that they suggest 

CCAMLR members are more likely to include Marguerite Bay in a future designation 
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than the Bransfield Strait or, alternatively, that protecting the Bransfield Strait would 

require effort. 

4.4.2 Drivers of perceived outcomes and the relative strength of 
various factors 

Our results highlighted the key role that geopolitical and socioeconomic factors 

play in shaping MPA boundaries and perceptions of the likelihood of designation, 

which, ultimately, further influence negotiations to designate MPAs within my study 

context. This finding is consistent with both the broader conservation planning literature 

(Giakoumi et al., 2011; Gurney et al., 2015; Pollnac et al., 2010; Rossiter and Levine, 2014; 

Walmsley and White, 2003) as well as that focused on Antarctica (Bray, 2020; Dodds and 

Hemmings, 2013; Hodgson-Johnston, 2015). 

The qualitative data that I collected from the experts highlighted the role of 

socioeconomic interests and the interplay between them and geopolitical factors. As one 

individual noted, and others echoed in similar comments, “It is clear that the most 

important factor in determining whether a CCAMLR MPA has a chance of being 

adopted is the [presence or absence of a] fishery.” This emphasizes the common 

sentiment among many experts that fisheries are one of the primary barriers obstructing 

the establishment of MPAs and impeding the further evolution of an ecosystem-based 

management regime that is consistent with the Convention’s primary objective of 

achieving ‘the conservation of Antarctic marine living resources’ (CCAMLR, 1980; 

Everson, 2015; Liu and Brooks, 2018; Miller and Slicer, 2014). 
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4.4.3 Geographic/spatial patterns 

Additionally, the strong latitudinal gradient indicating that southern areas are 

more likely to be designated than northern areas (Figures 3 and 4) mimics the recent 

evolution of the Domain 1 MPA proposal. The preliminary 2017 Domain 1 MPA 

proposal contained more no-take ‘General Protection Zones’ to the north, but following 

objections from opponents, these were shifted further south in the 2018/2019 proposals 

(CCAMLR, 2018c; Delegations of Argentina and Chile, 2019) to areas that are similarly 

ecologically valuable but also perceived to be more politically acceptable to opponents 

(Brown et al., 2019). The relative extent to which access to fisheries, geopolitical 

objections, and the potential benefit of southern areas as  ‘climate refugia’ (Appendix N) 

have each influenced these revisions is unknown, but they collectively motivate 

opponents’ objections, and have therefore contributed to the proposal’s revision 

(CCAMLR, 2018a; 2018b). 

Although it is possible that the evolution of the proposal influenced experts’ 

responses during the elicitation, I do not believe this to be the case for several reasons. 

First, these individuals are not drawing the boundaries for the proposal themselves, but 

rather providing data, serving as conduits to their national delegations, and commenting 

or advising on the work of the Argentinean and Chilean Domain 1 proposal planning 

team. Additionally, the shift of the proposal to cover more southern areas is not being 

driven internally by members of the planning team, but externally, by CCAMLR 
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members wishing to push it further south to protect access to existing commercial 

fishing grounds. 

4.4.4 Conservation Implications 

Although spatially referenced ecological data remains the foundation of 

protected area design, this paper illustrates how forecasting techniques can complement 

these data, site selection algorithms, and spatial prioritization methods by accounting for 

and incorporating social, economic, and political considerations. Forecasting methods can 

inform protected area planning and decision-making similar to how fisheries data, 

social-ecological vulnerability mapping, and spatially referenced social, economic, and 

political considerations have been used to develop ‘cost’ layers that reduce impacts to 

human communities and livelihoods or identify socio-political opportunities (Guerrero 

and Wilson, 2016; Thiault et al., 2017; chapter three). In the case of the Southern Ocean, 

for example, these data could be used to identify areas for diplomats to prioritize for 

achieving consensus sooner, while also identifying areas that may require additional 

effort to successfully designate. In this case, a multi-stage approach could be taken, 

where consideration of the more controversial areas is delayed while more focused 

discussion or research occurs, as has happened with the proposed Weddell Sea MPA, 

and as was relied upon to extend the Heard Island and McDonald Islands MPA after it 

was originally designated (Welsford et al., 2011).  Although this is not the ideal 

approach for designing and negotiating MPA designations (nor do I endorse it), the 
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reality is that MPA designation is a political act in which stakeholders’ access to and 

control over resources is frequently altered, so I may as well adapt to the overtly 

political nature of this process (e.g., the inclusion of the Krill Research Zone in the 

RSRMPA to gain Chinese support) and provide decision-support tools. 

One concern for conservation-planners is that although forecasts can inform 

MPA site prioritization, they also have the potential to inadvertently undermine 

conservation efforts if not used cautiously. By identifying and highlighting areas 

perceived to be more socially, economically, and politically acceptable, forecasts may 

incentivize the designation of areas that provide few (if any) conservation benefits. 

These ‘residual reserves’ occur when planners prioritize minimizing opportunity costs 

to humans and fail to separate or protect biodiversity from the human activities 

threatening its persistence (Devillers et al., 2014; Pressey et al., 2015). As a result, I must 

be clear that forecasts are not a substitute for ecological data or a precautionary 

approach, and they should not be used as the primary method for identifying high 

priority biodiversity areas for decisionmakers to consider designating as MPAs. Rather, 

forecasting techniques are most useful when they are used to supplement traditional site 

selection algorithms and spatial prioritization methods (Guerrero and Wilson, 2016; 

Thiault et al., 2017). In particular, I see two times during the conservation planning 

process that forecasting techniques can inform decision-making: 1) during the proposal 

and negotiation phase to prioritize sites for inclusion if political considerations require 
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(as explained above); and 2) after designation, to help managers allocate resources for 

monitoring and enforcement, prioritize management interventions such as fire 

management or removing invasive species, or predict the likelihood of the successful 

application of these interventions.  

Finally, regardless of the specific context, conservation planning encourages 

stakeholder engagement and the planning process itself is often a useful tool for 

building consensus (Gleason et al., 2010; Groves and Game, 2015; Pressey and Bottrill, 

2009). In the case of the Southern Ocean, MPA proponents can (and are, in the case of 

the Domain 1 planning process) use a collaborative conservation planning process to 

strategically engage various stakeholders, build consensus, and advocate for preferred 

outcomes. Forecasting techniques can be similarly used as a consensus-building tool. 

4.4.5 Limitations of the study 

The group of experts that I assembled represents a range of delegations and 

perspectives, and is consistent with that guidance, however without participation from a 

number of key member countries (e.g., Argentina, Chile, China, Russia), and because of 

the complex political nature of the topic, I caution that while my data is informative, and 

worth considering, it should not be considered exhaustive of differing viewpoints. 

Similar forecasting exercises have relied on 12-15 individuals (Burgman et al., 2011a) or 

13-25 individuals (Burgman et al., 2011b), and Aspinall (2010) recommends between 8-15 
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individuals and Hemming et al. (2017) 10-20 individuals (Aspinall, 2010; Hemming et 

al., 2017).  

Additionally, while some research suggests that expert elicitations benefit from 

in-person workshops (Brown et al., 2014), other elicitations have successfully tested the 

efficacy of remote methods for capturing accurate assessments (McBride et al., 2012). In 

my case, I believe that an in-person workshop would have improved the quality of 

discussion during the second round, but I was limited by the COVID-19 pandemic. For 

similar future efforts, I recommend attempting (where feasible) a remote, online 

discussion following the first round of forecasts. It is, however, important to remember 

that consensus is not the objective, and that even in a workshop, individuals must still 

develop their own independent first and second round estimates (Hemming et al., 2018). 

Finally, although I structured my factor ranking section of the questionnaire to 

permit the experts to narrow the list themselves, this did have drawbacks. For one, this 

resulted in uneven lists factors within each of the four primary categories. The result 

was a potential dilution of ‘votes’ for each that made it more difficult to clearly 

understand which factors played the greatest role in shaping perceptions. Were 

socioeconomic factors the most important, or would geopolitical factors have been 

selected more frequently if there had been a third option in the second round of the 

questionnaire? Were scientific factors truly less influential as the first round indicated? 

Or did the structure of the second questionnaire disadvantage them? Similarly, this 
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approach to narrowing the categories led to somewhat overlapping categories in several 

instances. For example, ‘sensitive wildlife populations’ likely overlaps with ‘large 

aggregations of wildlife’, and the inverse relationship between ‘existing fisheries’ and 

‘no fisheries’ could be a problem. However, concerns about these very problems were 

the reason that I also directly asked them about the relative strength of the factors and 

then used the qualitative data to more closely examine what the ranking data actually 

represents. 

4.4.6 Future Research 

Although my elicitation consisted of ten individuals is consistent with guidance 

provided by the literature, I would like to test how doubling or tripling the group size to 

20 or 30 experts affects the precision and robustness of the forecasts. By this I mean to 

determine the group size at which the addition or removal of any individual forecast 

fails to lead to significantly different forecasts. Statistical theory suggests that larger 

groups would be less sensitive to the loss or addition of a single expert’s forecasts, 

therefore, it would be interesting to compare random subsets of forecasts see how many 

participants are required to create a more robust sample that is less sensitive to outlying 

forecasts. The challenge is that this will likely create a group that is too large for a single 

discussion. This might be addressed by breaking the group into sub-groups or possibly 

rotating participants so that they all interact with each other. 
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Finally, several comments during the discussion round suggested reconsidering 

the size of proposed no-take areas. Although larger areas are more likely to be 

representative and to allow species to move and adapt to the impacts of a changing 

climate (Howard et al., 2017; McLeod et al., 2009; Roberts et al., 2017), both of which are 

key objectives of CCAMLR MPAs (CCAMLR, 2011), several comments suggested that 

smaller areas may still provide conservation benefits while also being more politically 

acceptable.  

4.5. Conclusion 

In situations where conservation planning efforts lack sufficient 

spatial/ecological data or are characterized by high levels of uncertainty, I have 

demonstrated how expert elicitation and forecasting techniques can be an additional 

input into decision-making. In particular, these methods can be integrated during the 

early design phase by structuring data collection, during negotiations to designate an 

MPA, and after establishment by helping environmental decision-makers allocate 

resources, prioritize management interventions, or predict the likelihood of their 

success. My findings show that experts can both identify and then prioritize spaces for 

conservation using forecasting techniques, supports the potential application of 

structured expert elicitation techniques to collate, analyze and interpret judgments, and 

supports consensus building through a transparent elicitation process. This is 

particularly true in international environmental regimes such as CCAMLR that are 
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highly politicized, characterized by uncertainty, and whose decisions have significant 

implications for global efforts to preserve biodiversity. 
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5. Conclusion 
The purpose of my research was to consider how I might improve the design, 

negotiation, and establishment of MPAs by accounting for and incorporating a wide 

range of the social, economic, and political considerations that shape conservation 

outcomes. To this end, I employed collaborative governance and conservation 

opportunity theory and tested expert elicitation methods commonly used in natural 

resource management, hazard prediction, intelligence analysis, and collaborative 

governance to determine their applicability and utility in the context of efforts to 

establish a network of Southern Ocean MPAs. 

5.1 Research Summary 

In my second chapter, I used a collaborative governance framework whose roots 

are in local, regional, and national level natural resource management to identify the key 

factors that lead to reaching consensus in CCAMLR. Traditional international relations 

theory focuses more on the role of state power and the formal mechanisms by which it is 

enacted (e.g. voting), but this hierarchical, command and control model of governance 

seemed unsuitable for assessing international environmental regimes that are 

characterized by the need to build consensus and exercise soft power. This theoretical 

framework proved useful for uncovering the informal factors that lead to agreements 

such as inclusive representation, a shared sense of purpose, a commitment to problem-

solving, effective leadership, and principled, good faith engagement by all parties. In 
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summary, this chapter applied collaborative governance theory to international 

environmental regimes, and illustrated a case of institutional evolution, documented a 

number of structural weaknesses, and highlighted several structural and procedural 

changes that CCAMLR could make to improve the process by which members are 

negotiating to designate additional Southern Ocean MPAs. 

In my third chapter, I turned to the concept of conservation opportunity as a 

theoretical framework for considering the role that social, economic, and political factors 

play in shaping conservation investments and outcomes. When paired with 

participatory mapping techniques, this conceptualization of opportunity provides a 

mechanism for identifying geographic areas that will be more socially equitable, 

economically feasible, and politically acceptable sites for MPA designation, because 

conservation opportunities are defined as an “advantageous combination of 

circumstances that allows goals to be achieved” (Moon et al., 2014). Together, these 

approaches demonstrate the role that expert elicitation can play in augmenting 

traditional spatial prioritization methods/algorithms, and the utility of conservation 

opportunity as a framework for collecting spatially referenced conservation opportunity 

data. Through the use of a questionnaire, I was also able to provide recommendations 

on how to pursue future methodological applications of this approach, identify a 

number of barriers to designating additional Southern Ocean MPAs, and demonstrate 

how collecting conservation opportunity data could inform the development of more 
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complex ‘cost layers’ to shape spatial prioritizations and inform conservation planning 

efforts.  

In my fourth chapter, I adapted forecasting techniques from the fields of natural 

disaster prediction, risk assessment, and intelligence analysis to inform conservation 

decision-making in scenarios characterized by a lack of sufficient spatial/ecological data 

and high levels of uncertainty. I demonstrated the utility of these methods for predicting 

the likelihood of protected area designation, prioritizing spaces for inclusion in an MPA 

proposal or final designation, allocating resources, and prioritize management 

interventions. Additionally, I worked with a group of experts to develop quantitative 

forecasts of the likelihood that ten areas along the Western Antarctic Peninsula will be 

designated as no-take MPAs, identified the key drivers shaping and influencing these 

forecasts, and explained how planners might use these methods to support decision-

making in other conservation contexts. 

Each of these chapters made both theoretical and methodological contributions 

to their respective fields. In chapter two, I scaled-up collaborative governance theory to 

assess international environmental regimes for the first time. In chapter three, I tested 

whether Moon et al.’s conservation opportunity framework is cognitively accessible and 

can be used to structure the collection of spatially referenced conservation opportunity 

data. And in chapter four, I translated methods from other fields to test their predictive 

capacity in a conservation planning context. Across all three chapters, I also provided 
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case-specific insights about how I might improve international governance of the 

Antarctic marine environment. 

5.2 Research Limitations 

The primary limitation of my research stems from the limited number of 

individuals who participated in each study. The second chapter relied on document 

analysis and 33 interviews, the third on 19 spatial responses and 24 qualitative 

responses, and the fourth on 10 experts who provided both qualitative and quantitative 

responses. In each case, these numbers were consistent with the standard practices as 

reported in the literature for conducting qualitative inquiries, participatory mapping 

efforts, and expert elicitations. However, they were not surveys, and do not constitute 

representative samples of entire populations. Rather, they were expert elicitations whose 

participants were intentionally chosen, and I caution readers that the research was 

deliberately structured to present theoretical and methodological innovations into my 

research questions, and insights into Southern Ocean conservation and governance. 

In addition, the participants in each study represented a wide range of views and 

expertise. In each case study, the true population of potential participants was much 

smaller than the total of 250-300 individuals who attend CCAMLR negotiations. In the 

second chapter, I selected participants who were knowledgeable about the Ross Sea 

Region MPA negotiations. In the third chapter, participants needed to have a basic 

familiarity with the ecology of the Western Antarctic Peninsula, as well as the 
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negotiations to establish the Domain 1 MPA. For the fourth chapter, participants needed 

to have served on the Domain 1 expert advisory body, be working or cooperating with 

it, or be considered to have an influence on its work and the development of the Domain 

1 MPA proposal. For the second chapter, the total number of people who met this 

qualification is likely to be 100-150, for the third it is likely around 100, and for the fourth 

it is likely to be limited to only 30-50 individuals. 

Concerns about whether these experts were representative of the larger 

populations highlight both a misconception and assumption. I would have liked to 

obtain Russian and Chinese participation in these studies (and worked hard to try to get 

it), but it is not necessarily the case that their views would change my findings. Many of 

my questions were not structured to ask what participants wanted to happen, but rather 

what they perceived was happening or was likely to happen in the future. Take, for 

example, the quantitative forecasts in chapter four. The questionnaire asked experts to 

predict the likelihood of designation, not whether they wanted to see an MPA designated. 

Individuals from the U.S. estimated some areas to have a low likelihood and other areas 

to have a high likelihood based on an assessment of the social, economic, and political 

context that will determine whether MPAs are designated. Similarly, industry members 

contributed low predictions for some locations, and higher predictions for others, 

although a simplistic model of their beliefs and behavior would (incorrectly) suggest 

that they would provide lower forecasts because they would not want MPAs to 
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constrain their access to fisheries. Even within delegations there are a wide variety of 

opinions. For example, the Russian Foreign Ministry and fisheries agency hold different 

positions on MPAs, and how those are represented or enacted at CCAMLR meetings is 

the result of who is exercising more power in any given year within the delegation.  

So how might I recruit participants from countries whose official position is to 

oppose expanding the existing network of MPAs? Primarily through continued 

participation in CCAMLR and building relationships with these delegations and their 

individual members. Long-term, I would also like to run much larger, representative 

surveys to ask some of these questions, but this was impossible given the time and 

resource constraints associated with completing my doctorate. 

5.3 Future Research 

The research contained in the previous chapters suggests several areas of future 

inquiry. For example, chapter two suggests a new approach for analyzing and 

navigating international environmental regimes. Chapters three and four hint at ways of 

building on Elinor Ostrom’s work and linking biophysical conditions, community 

attributes, and governance rules with conservation or governance outcomes (Ostrom, 

2011). Chapter four suggests that predictive forecasting techniques have the potential to 

inform and shape decision-making in a wide range of conservation planning scenarios 

characterized by uncertainty and a lack of high-quality data. 
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As a result, I see three main themes for future research: theoretical/translational 

research, methodological research, and solutional research. Theoretical/translational, I 

define as top-down research in which theories are translated and adapted from one field 

to answer questions in another because that second field’s existing theoretical 

frameworks have proven insufficient for structuring more specific inquiries into the 

system itself. Methodological research focuses on developing, adapting, or testing 

methods for collecting data and building new models of various systems. Finally, 

solutional research is application driven and focuses on informing resource 

management and conservation, however, it often cannot occur without 

theoretical/translational and/or methodological innovation. In an increasingly complex 

world, most of the easy questions have been answered. Therefore, the ones that exist 

remain because I have yet to develop the methods to answer them or I need entirely new 

theoretical frameworks to shape/inform my underlying questions. 

5.3.1 Theoretical/Translational Research 

One gap in the literature that interests me relates to how government scientists 

and diplomats balance their sometimes conflicting responsibilities. In international 

affairs, a diplomat’s primary responsibility is the security and well-being of the country 

they represent. However, international environmental problems necessitate collective 

responses that require subsuming one’s own best interests for the greater good. As a 

result, I would like to examine the tensions that arise when government scientists and 



 

 131 

diplomats are tasked with pursuing collective conservation or environmental 

management goals. In the case of Antarctica and the Southern Ocean, there is an 

assumption that all activity and agreements are primarily motivated by a desire to 

maintain access to resources and preserve territorial claims. This may in fact be the case, 

although there is little hard data to support it, but I am curious how individuals are 

motivated at various levels of government bureaucracies. For example, I suspect that the 

political positions and corresponding actions of Ministers of Foreign Affairs are more 

heavily motivated by high-level geopolitical concerns than more junior diplomats or 

scientists, whose political positions and actions are more likely to be shaped by personal 

ideologies (e.g., experience in and a personal connection to Antarctica) or self-interest 

(e.g., a desire to successfully negotiate a new agreement to advance their professional 

careers). In short, how does an individual’s position in a hierarchy, and the 

responsibilities associated with it, shape how each individual thinks, behaves, and 

represents their country’s official position on any given issue? My thoughts are that 

organizational behavior theory, soft power theories from political science, and the 

advocacy coalition framework may all be able to contribute to providing greater insights 

into this question. 

Similarly, the concept of polycentricity, which derives from public 

administration theory, could provide a new lens through which to assess where power 

lies, and how it is exercised within the Antarctic governance regime. Some social 
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network analysis research has focused on the various actors within the CCAMLR 

ecosystem and how they interact, but I would like to take a broader look at how 

CCAMLR interacts with other sub-protocols and agreements of the Antarctic Treaty 

including, but not limited to, the Agreement on the Conservation of Albatrosses and 

Petrels, the Food and Agriculture Organization, the International Maritime 

Organization, the International Whaling Commission, and the Protocol on 

Environmental Protection to the Antarctic Treaty. An analysis of this type would 

identify the most effective ways to advocate for and achieve positive conservation 

outcomes in a complex international system with fragmented and overlapping spheres 

of authority. 

5.3.2 Methodological Research 

In terms of developing and testing new methods for data collection, my use of 

expert elicited data raised as many questions as it answered. To start, as discussed in my 

fourth chapter, I would like to collect additional responses to my questions about the 

likelihood that various geographic areas as designated as no-take MPAs. These answers 

are interesting in their own right, and worthy of publication, but from a methodological 

standpoint I would like to use random subsets of these responses to test what number of 

individuals is needed to create a stable and representative sample, and whether the 

composition of the group results in different forecasts. A larger dataset with a greater 

range of responses would permit comparisons and shed light on the aforementioned 
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question of whether Chinese, Russian, and Japanese responses would change my 

existing forecasts. 

Finally, I would like to build on my existing research to construct simple models 

that can predict the success of various conservation interventions. In this case, what 

starting conditions, resources, and factors (independent variables) lead to successful 

outcomes (dependent variables). On the input side could governance factors (strong 

leadership), economic factors (fishery presence), and biophysical factors (large 

aggregations of wildlife threatened) be used to predict the likelihood that CCAMLR 

designates a new MPA in a specific location like the Shetland Islands? 

I have many of the pieces of the puzzle, but I am still missing quantitative 

measures of the actual strength that each factor exhibits in determining outcomes, e.g., 

how much variation does each factor account for in the model? Therefore, I would like 

to run a large-scale survey that quantifies the amount of variation that various 

biophysical, socioeconomic, geopolitical, and scientific factors exert on predictive 

forecasts. Using tradeoff analysis techniques and randomly generated choice ‘profiles’, I 

could ask participants to choose one factor or the other. Hundreds of these choices can 

be analyzed with regressions to create factor weights, which can then be used to build a 

predictive model. This would be the next step towards building a truly predictive model 

of social-ecological systems and could eventually represent a massive step forward in 

the field. 
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5.4 Summary 

In summary, global environmental problems are increasing in scale and 

complexity and solving them requires that I think creatively and act decisively. 

Traditional theoretical frameworks and methodological techniques need to be revised 

and updated to meet the challenges at hand. Biodiversity is in decline and climate 

change is accelerating. As scientists, I have a responsibility to investigate pressing 

societal problems and shape policies designed to address them. Anything less would be 

a dereliction of duty and a waste of the privileged position I hold in society.
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Appendix A: Literature Review 
Understanding Hidden Drivers in International Environmental 
Governance 

International relations, comparative politics, and political economy have 

traditionally provided the dominant theories guiding inquiries into international 

environmental governance and regime effectiveness, as well as supporting the 

development of international environmental politics as a subfield in its own right 

(Campbell, Corson, Gray, MacDonald, & Brosius, 2014; O'Neill et al., 2013). Although 

scholars working in these fields have traditionally analyzed international environmental 

agreements and outcomes through the prism of state power and suggested that these are 

the result of formal structures such as secretariats and voting mechanisms, in recent 

years there has been a renewed focus on and research into bureaucracies, the roles of 

individual participants, the informal factors that affect agreements and outcomes, and 

public diplomacy (DeSombre, 2007b; 2007a; Nye, 2008; Pattberg, 2012; Vogler, 2000). 

Even within the more traditional strictures of a power-centric analysis, Joseph Nye’s 

work on soft power has advanced the concept that states can employ culture, political 

values and foreign policies to advance their goals through persuasion and public 

diplomacy rather than coercion and force (Nye, 1990; 2008). 

However, whereas ‘government’ was once solely the province of nation-states, 

‘governance’ is a broader affair; over time global civil society has matured, new actors 

have entered the arena, and their impacts have been studied and documented. It has 
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also become clear that narrowly focusing on formal mechanisms, rules, and regulations 

for decision-making overlooks both the role of informal practices, various constituencies 

such as the NGOs, the private sector, and the media, as well as that of individuals and 

their ability to impact outcomes and affect change (Corson, Campbell, & MacDonald, 

2014; Keohane & Victor, 2011; Morrison et al., 2017). This is not meant to reject state 

power’s role in determining outcomes—it is clearly a major factor in international affairs 

and negotiations—but, as has been noted by others, it is easy to be distracted by formal 

mechanisms (Hajer, 2006). Rather, this research seeks to analyze this regime through a 

more wholistic framework that places equal emphasis on the role of non-state actors, 

individuals, and informal behaviors. 

As a result, analysis of CCAMLR’s landmark 2016 agreement to establish the 

Ross Sea MPA requires going beyond traditional international relations theory and 

finding a body of literature that permits a greater analytical emphasis on civil society 

and individuals as actors in their own right. In recent decades, co-management regimes 

have arisen in natural and public trust resource management in response to a distrust of 

‘managerial’ approaches in which public agencies make unilateral decisions, and have 

resulted in a new scholarly focus on what is termed ‘collaborative governance’ (Ansell & 

Gash, 2007; Selin & Chavez, 1995). 
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Collaborative Governance as a Lens 

Scholars such as Ansell and Gash (2007) have defined collaborative governance 

as “a governing arrangement whereby one or more public agencies directly engage non-

state stakeholders in a collective decision-making process that is formal, consensus-

oriented, and deliberative, and that aims to make or implement public policy or manage 

public programs or assets.” This definition highlights the importance of unwritten 

practices and norms that inform collective decision-making during the provision of 

public goods, as well as the various scales and vertical or horizontal levels across which 

governance occurs (Ansell & Gash, 2007). The focus of recent research in this field has 

been on understanding the origins of collaborative governance (McGuire, 2006), the 

collaborative governance regime (CGR) itself, the conditions under which stakeholders 

choose to participate in collaborative consensus-building (Ansell & Gash, 2007), the role 

of the individual (O’Leary & Vij, 2012), the leadership styles that participants can fill 

(Ansell & Gash, 2012), the role of power and trust within CGRs (Ran & Qi, 2018a; 2018b), 

how collaboration impacts outcomes (McGuire, 2006), and how frameworks can be used 

to analyze the broader context within which collaborative governance is initiated 

(Emerson et al., 2011). 

Over time, these co-management regimes have been used at increasingly higher 

levels of government in many countries—first starting locally and eventually being 

adopted at the state, national (Selin & Chavez, 1995), and eventually supranational level 
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(Ansell & Torfing, 2015). Collaborative governance regimes have been utilized to 

address issues of public concern and welfare, such as community-building (Kim, 2016), 

education (Fung & Wright, 2001), community health partnerships (Alexander, Comfort, 

& Weiner, 1998), delivery (Lang, 2017), and program evaluation (Gilliam et al., 2002), in 

transnational university governance (Sahlin, Wijkström, Dellmuth, Einarsson, & Oberg, 

2015), to manage areas of smaller geographic extent such as watershed management 

(Imperial, 2005; Leach, Pelkey, & Sabatier, 2002), in more regional scale watershed and 

fishery management efforts (Kraft, 2006; Morrison, 2007; Smith, 1998), and even the 

governance of MPAs (Kossmann, Behagel, & Bailey, 2016). 

Surprisingly, however, despite the clear similarities in stakeholder composition 

and dynamics, the collaborative governance framework has not been frequently 

employed in analyzing international environmental regimes. A literature search only 

turned up one example with any relevance to this framing—an analysis of the 

restoration efforts in the Black Sea (Avoyan, van Tatenhove, & Toonen, 2017). This is 

likely because there are questions about the governing authority that international 

organizations ultimately exercise over transnational environmental problems, something 

that is not in dispute in local, state, and federal matters within the United States. Michael 

McGuire and others have noted that while collaboration can take place outside the 

public sphere, the term ‘governance’ still indicates public resource management, because 
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“government is ultimately held responsible for the satisfactory delivery of public goods 

and services” (McGuire, 2006). 

This paper primarily relies on Emerson, Nabatchi, and Balogh’s (2011) 

conceptualization of collaborative governance. The framework they present contains 

three ‘nested’ components: 1) a general system context, which consists of the external 

political, economic, social, and environmental constraints that shape the initiation of the 

collaborative governance regime (CGR); 2) the CGR itself, which consists of sets of 

explicit and implicit rules and norms that govern decision-making efforts; and 3) and the 

collaborative dynamics—which consist of principled engagement, shared motivations, 

and the capacity for joint action—that “interact to produce collaborative actions” 

(Emerson et al., 2011).  

Although it is tempting to view this framework as a linear path that eventually 

leads to collective action, Emerson et al. are clear that the process does not end there. 

Instead, the collaborative dynamics that spur collective actions in turn affect the general 

system context in a circular feedback loop similar to that found in adaptive management 

frameworks (Emerson et al., 2011). Because one of the major contributions of Emerson, 

Nabatchi, and Balogh’s work is the situating of the CGR within a larger system context, 

the authors also propose a series of four drivers that they argue can emerge from that 

system and initiate the creation of a CGR in the first place. These are: leadership, 

consequential incentives (crises, opportunities), interdependence (the realization that a 
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problem cannot be solved unilaterally), and uncertainty (participants seeking to mitigate 

and share risk). 

Significant Research Gaps 

The literature on institutional analysis and regime effectiveness suggests that 

institutions change in response to crises, to incorporate new knowledge, to reduce the 

cost of achieving states’ preferred outcomes, and to address shortcomings in their formal 

structure that are highlighted by new challenges  (Chuenpagdee & Jentoft, 2007; Jinnah, 

2014; Keohane & Victor, 2011; Mitchell, 2003; Young, 2011). Understanding this raises 

the first question that this research south to answer: Has the existing institutional 

structure of CCAMLR been an effective mechanism for establishing MPAs? If so, then 

interviews are likely to uncover evidence of proponents successfully shepherding new 

proposals through existing structures; if not, I are likely to find that informal factors are 

playing defining roles in the process as they make up for or fill gaps left in the 

organization’s formal structure.  

Beyond this, the collaborative governance literature suggests that successful 

outcomes result from more than just institutional arrangements and the formal rules that 

govern decision-making. Instead, consensus and collaborative action depends on 

“achieving a virtuous cycle between communication, trust, commitment, understanding, 

and outcomes” (Ansell & Gash, 2007; Huxham, 2003). In other words, individuals matter 

and factors such as face-to-face dialogue, trust building, determination, leadership, a 
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shared understanding of the problem at hand and a commitment to solving it, are vital 

to achieving consensus in collaborative settings (Ansell & Gash, 2007; Innes & Booher, 

1999). As a result, the collaborative governance literature offers an alternative prism 

through which to analyze participants’ actions, and suggests that in addition to external 

drivers such as current events and global politics, internal drivers also influence 

participants’ behavior and decision-making (Ansell & Gash, 2007; Emerson et al., 2011). 

Therefore, the second research question was: What are the key factors that participants 

identified as important for reaching consensus on the Ross Sea Region Marine Protected 

Area (RSRMPA) agreement? In essence, does what the collaborative governance 

literature posit—that informal factors also play a significant role in outcomes—hold 

merit in practice (Ansell & Gash, 2012; Bodin, 2017; Emerson et al., 2011; Emerson, Orr, 

Keyes, & McKnight, 2009)? 

Ultimately, the objective behind asking these questions is to understand how the 

findings might inform ongoing efforts to establish MPAs in other ABNJ. In the words of 

regime analyst Oran Young, “can I formulate conclusions that will be of interest both to 

those responsible for implementing the provisions of environmental regimes and those 

people engaged in efforts either to strengthen existing arrangements or create entirely 

new ones?” (Young, 2011). 
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Appendix B: Chapter 2 Supplementary Methods 

International Environmental Negotiations as Field Sites 

International environmental meetings pose a unique challenge for researchers 

because of the speed at which they form and dissipate. But as researchers have sought to 

gain greater insights into the “bureaucratic culture and political processes” of 

international environmental organizations they have adapted traditional ethnographic 

methods to the study of these institutions (Corson, Campbell, & MacDonald, 2014; 

Creswell, 1998). Although ethnographic research has traditionally encouraged 

embedding the researcher within a ‘field site’ for extended periods of time to learn the 

local language and customs, it has proven surprisingly useful in this context. In fact, the 

ability to cover the full lifespan of a meeting, along with ongoing dialogue in the form of 

public announcements, listservs, or organizing events, means that event ethnographers 

may achieve greater levels of relative ‘immersion’ than most ethnographers are normally 

able to due to the fact that most other communities do not have a fixed lifespan over 

which they rise and fall through time (Campbell, Corson, Gray, MacDonald, & Brosius, 

2014; O'Neill et al., 2013). This immersion was the main value gained from attending the 

2016 and 2017 CCAMLR Annual Meetings because due to their confidential nature the 

authors are unable to reference the meeting content or quote delegation comments in my 

research. 
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Interviews 

This study relied upon modified ethnographic research methods (Creswell, 1998) 

and semi-structured interviews (Bernard, 2006; Creswell, 1998) for data collection. The 

first step consisted of developing a series of interview questions that: 1) elicited 

background on the interviewee and highlighted issues of positionality; 2) documented 

the process of negotiation of the RSRMPA; 3) elicited insights into the key factors that 

contributed to the RSRMPA agreement; 4) elicited information on relationships, 

partnerships, and leadership; 5) allowed participants to contribute any final reflections 

not yet communicated in response to previous questions; and 6) supported ongoing 

research priorities, i.e., provide additional information or leads to follow-up on or 

identify additional participants (Appendix D). 

Sampling 

Stratified sampling methods were used to select a list of delegations that play key 

roles in CCAMLR decision-making or MPA proposal development. The authors then 

developed a list of individual delegates and observers for each of these delegations who 

had participated in the RSRMPA negotiations. In doing so, they prioritized the 

Representatives (Head of Delegation) and chief scientific advisors who are the lead 

negotiators in the Commission and Scientific Committee meetings. Those who were 

unlikely to be knowledgeable about the RSRMPA for a variety of reasons (e.g. a short 

tenure in their position, not the main contact for spatial management) were removed 
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and re-checked with knowledgeable individuals, who then suggested minor revisions 

based on familiarity with the proposed interviewees and the target individuals’ 

anticipated ability to answer the research questions. This resulted in a final list of 

individuals from twelve key countries and a handful of NGOs and industry groups 

(Appendix C), who were then invited to participate. Invitation emails included a short 

description of the project, a set of guidelines under which I would be working, and a 

consent form ensuring that they understood the confidential nature of the work. In 

addition to receiving written and recorded consent from participants, I also obtained 

approval from Duke University’s Institutional Review Board (Protocol #2018-0072).  

Non-respondents were re-contacted multiple times and, as a last result, 

approached in person in Hobart, Australia. Results were generally positive, with most 

individuals agreeing to be interviewed and only a handful declining. If an individual 

declined, they were asked for a referral to another knowledgeable delegation member 

who they believed might be more an appropriate source of knowledge on the topic and 

willing to participate. Finally, during interviews, participants were asked (time 

permitting) who they believed should be interviewed, which provided an additional 

level of triangulation and cross-checking to ensure that participants were broadly 

accepted by their peers to have knowledge of the topics under investigation. 
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Data Collection 

A total of 33 interviews were conducted during the 2017 negotiations and 

following weeks that lasted for between 22 and 105 minutes. Data collection ceased after 

interviewing a minimum number of representatives from the key state and non-state 

actors (NGOs and industry groups), and upon determining that saturation had been 

reached (i.e. participants’ responses were no longer providing new responses and 

insights). In total, interviews were conducted beyond the initial list of twelve key 

countries and interviewed participants representing fifteen countries and five non-state 

delegations. This represents a significant cross section of CCAMLR’s twenty-five 

signatory states, plus observer groups, that send between 250 and 300 people to the 

annual negotiations. Russia was the only state that did not respond to repeated email 

invitations and requests. A total of five Russian individuals were contacted and invited 

to participate on multiple occasions. This was more than any other country. 

Data Analysis 

Data was coded and analyzed based on the critical determinants of successful 

collaboration identified in Ansell and Gash’s (2007) and Emerson, Nabatchi, and 

Balogh’s (2011) collaborative governance frameworks. These included: 1) the system 

context; 2) external drivers; and 3) the collaborative governance regime with its three 

components—a) principled engagement, b) shared motivation, and c) capacity for joint 

action—along with each of their individual sub-components. Additional nodes were 
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added to this basic structure to account for case-specific variation (e.g. for the role of 

science in shaping debates, participants’ motivations, and whether individuals were 

more process or outcome-oriented), and final transcripts were then coded and analyzed 

in QSR Nvivo 11 software for recurring themes and patterns. Finally, individual nodes 

were independently summarized for the sake of clarity. 
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Appendix C: Chapter 2 Participant Affiliations 

Number of interview participants and their primary affiliation. 
 Primary Affiliation Number of Interviewees 

  State Delegations  
      Heads of Delegations or Alternates       7 
      Scientific Committee Representatives       10 
      Delegation Members (RSRMPA Lead)        6 
  Non-State Delegations  
      CCAMLR Secretariat or Antarctic Treaty Body       6 

      Industry or NGO Representatives       4 

Total Interviews       33 
Note: Some participants either do currently, or have in the past, held multiple roles with their 
home delegation, the Secretariat, CCAMLR Committees, or other international bodies. These 
affiliations were for the 2015, 2016, or 2017 negotiations. 
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Appendix D: Chapter 2 Questionnaire 
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Appendix E: Chapter 3 Supplementary Methods 
Creating Reference Layers 

The first step in building the participatory mapping tool was to develop spatial 

reference data for participants to use to orient themselves within SeaSketch. Data layers 

consisted of bathymetric data (the polar front and 200, 500, and 1000m isobath lines), 

management boundaries and areas (the Convention Area, Domain 1 planning area, and 

existing MPAs), CCAMLR Research Blocks, CCAMLR Ecosystem Monitoring Program 

(CEMP) sites, and research stations. These data were obtained from the General 

Bathymetric Chart of the Oceans (GEBCO) database and two online geographic 

information systems (GIS): CCAMLR’s GIS (https://gis.ccamlr.org) and the Scientific 

Committee on Antarctic Research (SCAR)’s Antarctic Digital Database 

(https://www.add.scar.org) – both developed and maintained with support from the 

British Antarctic Survey. After sourcing these shapefiles, they were cleaned and hosted 

on ArcGIS Online as a map service that was referenced from within the SeaSketch 

portal. 

Participatory Mapping Effort 

The study relied on participatory mapping techniques to elicit spatially-

referenced socioeconomic and political data (Sykora-Bodie and Morrison, 2019). Data 

were derived by using SeaSketch, a web-based participatory planning platform 

developed by the McClintock Lab at the University of California, Santa Barbara with 
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support from the Environmental Systems Research Institute (ESRI). Common qualitative 

survey techniques informed a series of questions (Appendix K) on conservation needs 

and opportunities (Bernard, 2006). 

Earlier qualitative research into the key factors influencing negotiations and 

agreement on the Ross Sea Region MPA suggested that participants are primarily 

motivated by conservation concerns, resource access, national identity, or scientific 

investigation (Sykora-Bodie and Morrison, 2019).  

Identifying and Contacting Participants 

A list of participants was developed by starting with the Domain 1 Group of 

Experts that is advising Argentina and Chile’s development of the D1MPA proposal. 

After checking with key individuals, members who do not actually participate were 

removed, and additional suggestions of knowledgeable individuals were solicited, 

including from key nations not yet represented in the list. These were then cross-checked 

with other group members to validate nominated participants. This approach combined 

systematic stratified and snowball sampling methods to ensure sufficient coverage 

(Bernard, 2006). I then approached 42 individuals from 20 delegations during the 2018 

CCAMLR negotiations to propose the idea and ask that they consider participating. Many 

agreed on the spot, but all were re-contacted shortly after the meeting (Dec. 2018) with a 

formal invitation, a short information sheet, the link to the survey, and a set of instructions 

for completing it. Of those invited to participate, 19 responded to the spatial questions 
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and 24 responded to the qualitative questions (from 11 delegations), for response rates of 

45% and 60%, respectively. Although I sought to incorporate a wide range of views, 

members of the Chinese and Russian delegations turned down repeated invitations to 

participate. 
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Appendix F: Spatial Responses Examples 
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Appendix G: Chapter 3 Questionnaire 
1) Areas in Need of Conservation Action 

Directions: Please draw polygons around areas within Domain 1 planning area of 
the Western Antarctic Peninsula that you think require the implementation of some 
type of conservation action. 

Q: Each time you ‘Add a Feature,’ please explain what your underlying reason was 
for doing so. 

2) Existing Opportunity 

Directions: Please draw polygons around the areas within Domain 1 where you 
believe that CCAMLR parties could immediately agree to establish GPZs tomorrow, 
given the current biophysical, socioeconomic, and political environment. 

Q: Why have you selected these specific areas? Are there specific biophysical, 
socioeconomic, and/or political reasons (please specify type of reasons)? 

Q: What changes or events might cause a reconsideration of these areas and reduce 
the opportunity of establishing GPZs? 

3) Potential Opportunity 

Directions: Please draw polygons around the areas within Domain 1 where barriers 
currently exist but could be readily removed to reach agreement on GPZs. (Examples 
of ‘barriers’ include political disagreement, existing fisheries, insufficient scientific data, etc.) 

Q: What are the current barriers that could be removed to reach agreement on the 
placement of GPZs in each of the areas that you have selected? (Please continue 
thinking in terms of political, socioeconomic, and/or biophysical events and specify which 
ones you are describing.) 

4) Fleeting Opportunity 

Q: Please describe any changes or events that might open a window of opportunity 
for implementing conservation actions along the Western Antarctic Peninsula? 
(Please continue thinking in terms of political, socioeconomic, and/or biophysical events and 
specify which ones you are describing.) 

Directions: Imagining that these changes or events happen, can you think of any 
areas where General Protection Zones could be quickly established? Please draw 
polygons around these areas within Domain 1 on the map to the left. 
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5) Are there any other socioeconomic or political considerations that you haven’t yet 
mentioned in your previous responses? 

6) Please indicate how much you agree or disagree with the statements below (Likert 
scales). 

a) Fisheries should be prioritized above all else. 

b) MPAs interfere with the ‘rational use’ of the Southern Ocean. 

c) Threat assessments identifying specific threats are needed to justify the 
implementation of MPAs. 

d) MPAs should be carefully designed to achieve clearly articulated scientific and 
research objectives. 

e) The conservation of biodiversity should be prioritized above all else in the 
Southern Ocean. 

f) Additional MPAs should be established to achieve conservation objectives. 

g) I support my country’s positions on MPAs. 

h) My opinions and actions at CCAMLR are strongly influenced by and aligned 
with my country.  

7) Please identify your areas of expertise. (These could be areas of study, species, etc. For 
example, international law, diplomacy, conservation biology or planning, benthic ecology, 
polar ecology, biogeography, marine invertebrates, seabirds, penguins, krill, etc.) 

8) Do you have any advice on how this data collection method might be improved in 
the future? Please provide any feedback on the survey/web platform itself. 
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Appendix H: Coding Structure for Qualitative Data 
Analysis 
I utilized a thematic assessment in which some categories were pre-conceived, and 
others were emergent. 

Cognitive Accessibility of the Moon et al. Framework: 

1) Existing 

a) Did not respond 

b) Responded and found accessible 

c) Responded and did not find accessible 

2) Potential 

a) Did not respond 

b) Responded and found accessible 

c) Responded and did not find accessible 

3) Fleeting 

a) Did not respond 

b) Responded and found accessible 

c) Responded and did not find accessible 

 

Factors Motivating the Selection of Conservation Needs and Opportunities: 

Four overarching categories: 

1) Biophysical 

a) Natural environment 

i) Biophysical features (productivity, oceanographic features, connectivity) 

ii) Important habitat 

b) Threat-based concerns 

c) Wildlife 

i) Cetaceans 
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ii) Fish or benthic organisms 

iii) Krill 

iv) Penguins 

v) Pinnipeds 

vi) “Predators” 

vii) Seabirds 

2) Geopolitical 

a) External to CCAMLR—domestic and global politics 

b) Global conservation pressure 

c) Objections to proposed MPAs 

d) Territorial claims 

3) Scientific  

a) Research programs (ASPAs & ASMAs) 

b) Scientific uncertainty/lack of data 

4) Socioeconomic  

a) Existing fisheries 

b) No fisheries 

c) Potential fisheries & markets 

d) Tourism 

e) Shipping 

Three additional emergent categories:  

5) Many competing interests 

6) Few competing interests 

7) Catastrophic event 
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Appendix I: Overlapping Area Calculations 
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Appendix J: Spearman’s Autocorrelation Plot 

 

This figure shows the relationship between the selection frequency of hexagons 

containing conservation needs and opportunities (S = 8.741811; p-value = 2.2-16; 

Spearman’s Rho = 0.661). Note: that the data points are all evenly spaced, whole 

numbers because the standardization used a threshold function that included 

conservation needs and opportunities when they intersected > 50% of the hexagon. 

Therefore, the values for each hexagon are a whole number representing of the 

frequency with which each hexagon was selected when tabulating the polygons that 

intersected the hexagonal planning units. 
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Appendix K: Questionnaire 

Q1: Imagine that CCAMLR is considering designating or including the red area shown 
in the map above within a no-take (e.g., GPZ) marine protected area within the next 
eight years. 

     What is the highest probability that this area will be designated? ______ 

     What is your best estimate of the probability that this area will be designated? ______ 

     What is the lowest probability that this area will be designated? ______ 

Q2: What factors influenced your forecast of the likelihood that this particular 
geographic area is designated as or included within a no-take marine protected area?  

     Directions: Please select between one and five of the factors listed below. 

• Sensitive or threatened wildlife populations 

• Large or important wildlife aggregations (e.g. penguin colonies 

• Important habitat areas (e.g. foraging grounds) 

• Anticipated impacts from climate change 

• Existing fisheries 

• Potential/exploratory fisheries that could be established 

• A lack of fisheries or interest in developing any 

• Objections to proposed no-take areas (GPZs) 

• Global political forces (i.e., foreign policy related) 

• A lack of scientific data 

     The factors selected above are carried forward to the following question: 

Q3: Please rank your selections from the previous question based on their importance in 
determining the likelihood of designating the South Orkney Islands as an MPA. 

Q4: If you changed your estimates from the first round, can you please explain what 
caused you to do so? For example, did something in the group discussion lead you to 
reconsider? 

Q5: Finally, please think about the biophysical, socioeconomic, geopolitical, or scientific 
factors that have shaped your forecasts and ultimately determine whether or not MPAs 



 

 160 

are designated. Which of them most shaped your forecasts? Why? What is their relative 
importance or strength? 
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Appendix L: Coding Structure for Chapter 4 Qualitative 
Data Analysis 
1) Biophysical Factors 

a. Climate Impacts 
b. Geophysical Environment (e.g. Deception Island) 
c. Important Habitat Areas (e.g. key foraging grounds) 
d. Large Wildlife Aggregations (rookeries, colonies, etc.) 
e. Sensitive or Threatened Wildlife Populations (Adélie penguins, blue whales, 

etc.) 
2) Socioeconomic Factors 

a. Existing Fisheries 
b. Markets (changes in the price of fish, external market pressure, etc.) 
c. No Fisheries 
d. Potential or Exploratory Fisheries 
e. Tourism (operations in a particular location) 

3) Geopolitical Factors 
a. Domestic & Global Politics (e.g. international conflict, domestic elections, 

etc.) 
b. Global Conservation Pressure (international dialogues and norms toward 

establishing MPAs). 
c. Objections to MPAs (arguments suggesting they are unnecessary or 

ineffective mechanisms for achieving the objectives of the Convention) 
d. Territorial Claims 

4) Scientific Factors 
a. Lack of Data (to underpin the design of an MPA proposal) 
b. Research Programs, ASPAs or ASMAs 

5) Other Conflicting Uses 
6) Important or Illustrative Quotes 

 

 
 
 



 

 162 

Appendix M: Participants’ ‘Best’ Forecasts 
 

 

This figure shows only the ‘best’ forecast data and the ten experts’ individual 

forecasts (represented as dots) that compose the arithmetic mean shown as the central 

dot in Figure 11 of the main text. I have included this figure to show how dispersed or 

clustered the forecasts can be for each composite forecast. Each dot on the figure 

represents one individual’s forecast of the likelihood that that specific site will be 

‘designated or included within a no-take (e.g. ‘general protection zone’) marine 

protected area within the next eight years.’ 
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Appendix N: Factor Selection Frequency 

 

This figure shows the number of times various factors were selected as being 

influential for each area under consideration. Factors selected by experts were 

summarized for each individual area to show their relative importance, selection 

frequency, and any patterns that were apparent, e.g. the decreased importance of 

existing fisheries further south along the peninsula, or the relatively stable contribution 

of global political forces as an influential factor. Blues refer to biophysical factors, reds to 

socioeconomic, greens to geopolitical, and purple to scientific. 
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