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Abstract 

A promising policy framework called the ‘Low Impact Shipping Corridors’ (also referred to as 

the Northern Marine Transportation Corridors - NMTC) was developed for managing marine 

shipping activities in the Canadian Arctic. However, this initial design of corridors overlaps with 

sensitive cultural areas and also presents risks and challenges to the marine ecosystem and 

coastal communities. Consequently, it is necessary to identify an appropriate and acceptable 

form of institutional arrangement for maritime governance and decision-making within the 

corridors. This paper aims to evaluate institutional forms and to propose best practices by using 

Multiple Criteria Decision Analysis (MCDA). First, this paper analyzes the drivers, impacts and 

the current situation of marine shipping in the Arctic and then identifies the stakeholders, 

alternatives and criteria for evaluating different institutional forms. The selected institutional 

forms are co-management, co-governance and shared leadership, which have been applied to 

address Arctic related issues. Second, by using an MCDA matrix, the final result shows that co-

management is the most appropriate arrangement for managing marine shipping activities within 

NMTC. This paper also demonstrates that MCDA can be used in evaluating forms of 

institutional arrangements and help decision makers select the appropriate one. Finally, 

discussion and some recommendations are presented for future applications of integrating these 

methodologies into the practical decision-making process for marine shipping management 

within NMTC. 

 

Keywords: marine shipping; Arctic; Nunavut; Northern Marine Transportation Corridors 

(NMTC); co-management; co-governance; shared leadership; Multiple Criteria Decision 

Analysis (MCDA).
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Chapter 1 INTRODUCTION 

Driven by climate change and natural resources exploitation, the last decade has witnessed a 

substantial growth of marine shipping activities in the Arctic (Pizzolato, Howell & Dawson et 

al., 2016). Increasing shipping opportunities in the Arctic will not only generate economic 

benefits to industry and local communities, but also have socio-ecological impacts on the marine 

and coastal environment (Angell & Parkins, 2011; Buell, 2006; Kelley & Ljubicic, 2012). 

Recently, the Canadian government announced the development of “Low Impact Shipping 

Corridors” (also referred to as the Northern Marine Transportation Corridors - NMTC) to help 

govern maritime activities in the Canadian Arctic (TC, 2016). However, the corridors have not 

sufficiently integrated scientific knowledge, Indigenous Peoples’ experiences and values 

regarding to their land, and the corridors overlap with many socio-ecologically sensitive areas. 

Therefore, it is necessary to set up an integrated decision-making policy framework or 

mechanism for implementing maritime governance through the NMTC. 

1.1 Arctic Shipping and Maritime governance 

There are growing interests and opportunities for economic development in the Arctic region; 

one such interest or opportunity is in the sector of marine shipping (Flynn, 2013). Driven by 

factors like climate change and natural resources exploitation, and accounting for annual 

variability, the total vessel volume in the Arctic has increased by more than 75% over the past 

decade (Pizzolato et al., 2016).  

Meanwhile, the visible economic benefits brought by marine shipping have attached risks. For 

example, there are potential discharges from normal shipping operations and accidents that 

present negative ecological impacts to the fragile Arctic environment (Kelley & Ljubicic, 2012). 

The increasing shipping activities will also disturb the living environment of wildlife and the 
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traditional life and culture of indigenous communities, especially for traditional hunting activities 

and food security (Angell & Parkins, 2011; Buell, 2006). On the other hand, the remote north 

presents challenges to shipping vessels: low temperatures, unpredictable weather and ice, 

incomplete sea charts and lack of supporting infrastructure all pose threats to marine navigation 

and safety (Boileau, Mak & Lever, 2010; Ghosh & Rubly, 2015; Stewart et al., 2010a). Thus, 

maritime governance, which is defined as a policy-making system to govern shipping activity 

and its consequences (van Leeuwen, 2015), is needed to mitigate shipping risks in the Arctic.  

Shipping can not be managed by a single institution, since marine shipping activities involve 

passing through different jurisdictions and interacting with different natural and social 

environments (Young et al., 2007). Maritime governance thus involves a wide range of 

stakeholders, including international, national, regional, local, and Indigenous governments and 

agencies (Ritsema, Dawson & Macdougall et al., 2015). Currently, most shipping activities are 

managed under international and national laws and regulations. For example, from the 

perspective of international law and policy, the International Maritime Organization (IMO) has 

adopted the International Code for Ships Operating in Polar Waters (Polar Code) from January 

1st, 2017 in order to improve the safety of shipping operations and mitigate negative impacts to 

the environment (IMO, 2016a). At the national level, the Arctic Shipping Pollution Prevention 

Regulations (ASPPR) aim to govern navigation in coastal waters north of latitude 60°N within 

Canadian waters (TC, 2010). Although some of these regulations have been customized for the 

north, many gaps have been identified in the actual maritime governance regime, such as no bans 

on Heavy Fuel Oil (HFO) (Weber, 2015), a lack of spill response and an inability to enforce 

these regulations (McGwin, 2015). 
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It is well recognized that broad public participation in the process of solving complicated issues 

can bring benefits to the decision-making process and to more stakeholders (Irvin & Stansbury, 

2004). An integrated decision-making framework, with stakeholders’ participation and 

contribution, especially the contribution from indigenous groups, is needed to improve the 

current maritime governance system up North.  

1.2 Marine shipping activities and management in the Canadian Arctic 

In the Canadian Arctic, retreating sea ice has increased access to remote areas which are rich in 

natural resources, spectacular landscapes and traditional culture (Prowse et al., 2009). Shipping 

activities are growing quickly in the Canadian Arctic (Johnston, A., Johnston, M. & Lemelin et 

al., 2012; Ritsema et al., 2015): community re-supply, resource exploitation and tourism are the 

most popular sectors (Kelley & Ljubicic, 2012; Pizzolato, Howell & Copland et al., 2014). 

Increasing shipping activities result in an urgent need for new approaches to ocean, coastal and 

vessel management (Dawson, Johnston & Stewart., 2014). 

In response to the need for improved Arctic shipping governance, the Government of Canada 

recently developed the “Low Impact Shipping Corridors” (NMTC) through the Oceans 

Protection Plan (TC, 2016). The framework is co-led by Canadian Coast Guard (CCG), 

Transport Canada (TC), and the Canadian Hydrographic Service (CHS). NMTC provides an 

important framework for maritime governance in the Canadian Arctic. It aims to minimize 

shipping risks, increase safety in the North as well as to bring development opportunities to 

communities within the Canadian Arctic (CCG, 2014). As designed, the five types of corridors 

are based on historical marine shipping data (see Figure 2 for more information). However, the 

design of these corridors overlaps with socially and ecologically significant areas. As a 

consequence, increasing shipping volume has affected the hunting activities and living 
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environment of Indigenous Peoples up North (ICC, 2008), and changed the behaviors of wildlife 

that Indigenous Peoples depend on (Burek, Gulland & O'Hara, 2008).  

In additional to science data and knowledge, Traditional Ecological Knowledge (TEK) or 

Traditional Knowledge (TK) is also important in environmental planning and impact assessment. 

TEK or TK is defined as: knowledge and values, which have been acquired by Indigenous 

Peoples through experience, observation, from the land or from spiritual teachings, and handed 

down from one generation to another (GNWT, 2005). Integrating TEK into the Low Impact 

Shipping Corridors is important, particularly in Nunavut, since Inuit people have rich TEK 

reserves and high level of engagement with the environment. There are four institutions of public 

government in the form of co-management arrangements (see section 2.2.1 Co-management for 

details) established under the Nunavut Land Claims Agreement (NLCA, 1993). These 

institutions are the main instruments of resource and environment management in the Nunavut 

Settlement Area (NSA) and the main regulators of access to wildlife, water and other resources. 

However, they have tended to focus on issues such as wildlife management, water resources, 

environmental impacts and land use planning with little attention paid to marine shipping 

management. Therefore, it is necessary to set up an integrated institutional governance 

arrangement to support the sustainable development of NMTC, as well as a decision-making 

process for all related stakeholders participating in Arctic shipping management. 

1.3 Multiple Criteria Decision Analysis (MCDA) for marine shipping 

At the most rudimentary level, Multiple Criteria Decision Analysis (MCDA) is used to solve 

problems that involve a set of alternatives to be evaluated on the basis of incommensurate 

criteria according to multiple outcomes (Malczewski & Rinner, 2015). There are three key 

elements of any multicriteria decision problem: decision maker(s), alternatives, and criteria 
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(Zarghami and Szidarovszky, 2011). Arctic shipping management is a complex issue with 

multiple stakeholders and some conflicting interests. It is important to recognize stakeholders’ 

rights and obligations as decision makers in this issue. Furthermore, alternatives in this study 

refer to different forms of institutional arrangement which have been applied in solving Arctic 

related issues. There are three forms identified in this study: Co-management, Co-governance 

and Shared Leadership, which can be regarded as three management alternatives of this issue. 

Finally, some criteria were selected from a literature review to compare these institutional forms 

from different perspectives, such as integrity, specificity, representativeness. Since the 

stakeholders, institutional forms and criteria are interrelated in a complex way, MCDA is a 

suitable comparative tool to address different forms of institutional arrangements for Arctic 

marine shipping management. 

MCDA can be used in the following two ways: First, it can be applied to evaluating the impacts 

of the proposed shipping corridors and selecting the best locations with the minimum negative 

impacts on the Arctic socio-ecological environment. Second, MCDA can be used to analyze the 

management mechanisms or forms of institutional arrangements, approaches or frameworks for 

maritime governance in the Arctic. In this case, multiple criteria were used by decision makers to 

compare and choose the best form of institutional arrangement for a specific management issue, 

such as Arctic maritime governance. Specifically, in this paper, MCDA is used as a comparative 

tool for stakeholders to evaluate different forms of institutional arrangements for managing 

marine shipping activities through the NMTC. 

1.4 Scope, purpose and objectives of this paper 

The management problem highlighted here is: Appropriate institutional framework has not been 

developed yet to govern Arctic marine shipping activities. Although the Northern Marine 
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Transportation Corridors (NMTC) (herein after called NMTC or “Corridors”) is a promising 

maritime governance framework for the Canadian Arctic, it is important to develop an 

appropriate form of institutional framework or arrangement so that NMTC can help coordinate 

multiple interests from stakeholders and increase the overall effectiveness of the governance 

framework. The focus of this study is commercial shipping vessels, which are used for natural 

resources exploitation and community re-supply, and which are the major participants in the 

Corridors. However, there is some relevance to other types of vessels like fisheries vessels, 

cruise ships, Coast Guard ice breakers and research ships, because the design of the Corridors 

will affect their shipping patterns and behaviors – albeit to a lesser extent (Dawson, Porta & 

Mussels et al., 2016). 

This paper begins with a detailed literature review of the current situation and expected future 

status of shipping activities in the Canadian Arctic. The review starts from analyzing the present 

conditions and opportunities for shipping in the Arctic, as well as the potential benefits and 

negative impacts brought by shipping activities. This paper will also introduce the current 

Canadian Arctic shipping policy framework: Northern Marine Transportation Corridors (NMTC) 

and explain its advantages and limitations.  

The literature review proceeds to the major purpose of this paper, which is to provide a practical 

way to evaluate different forms of institutional arrangements for Arctic shipping governance. 

There are five objectives: (1) to identify what can be managed in marine shipping management; 

(2) to demonstrate who can manage marine shipping in the Canadian Arctic through a brief 

stakeholder analysis; (3) to analyze structural compositions within an institutional arrangement 

and to demonstrate how policymakers can make decisions for managing Arctic marine shipping; 

(4) to compare the institutional forms through MCDA by using a set of selected attributes and 
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criteria which focus on the structural factors; (5) to use an MCDA decision matrix as an example 

for evaluating and selecting the most appropriate institutional form for managing marine 

shipping activities in the Canadian Arctic.  

This paper provides the foundation for a future NMTC stakeholder workshop to be held in 

Iqaluit in 2018. The stakeholders identified in this study could become the participants in the 

future NMTC workshop and even potential decision makers in NMTC. Also, the attributes and 

criteria selected in this study can be used by stakeholders to understand different forms of 

institutional arrangements and can also be used for helping decision makers to evaluate and 

select appropriate forms of institutional arrangement in general. Although all the data and results 

could change in actual practice, this study paves a way for future studies in maritime governance 

for the Canadian Arctic, and for the future development of the NMTC. 

 

Chapter 2 LITERATURE REVIEW 

2.1 Shipping in the Arctic 

2.1.1 Increasing shipping activities in the Arctic  

The most obvious sign of climate change is the rapid loss of summer sea ice in the Arctic Ocean 

(Huntington et al., 2012). According to the satellite data record since 1978, the fastest rate of 

August ice loss was exhibited in the year of 2012 (NSIDC, 2017). Recent observation results 

showed that the ice retreat rate in August in 2017, was faster than the 1981 to 2010 average rate 

of ice loss (NSIDC, 2017). As sea ice recedes in the Arctic, increasing access to natural 

resources and longer navigational seasons are attracting global commercial interests to explore 

feasible Arctic shipping routes (Buixadé Farré et al., 2014).  
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Climate change and the decline of Arctic sea ice have triggered global interests in new trade 

passages, expedition cruise tourism, natural resources exploitations and research activities in the 

Arctic (Corbett et al., 2010; Dawson et al., 2014; Dawson, Maher & Slocombe, 2007; 

Huntington, 2009; Johnston et al., 2012; Pizzolato et al., 2013; Stewart, Draper & Dawson, 2010 

b). There has been a significant increase in shipping volume in the Arctic; accounting for annual 

variability, total vessel volume has increased by more than 75% over the past decade (Pizzolato 

et al., 2014).  

Previous studies of Arctic shipping have focused predominantly on two routes: the Northern Sea 

Route (NSR), which extends along the Norwegian and Russian Arctic coasts, and the Northwest 

Passage (NWP), which passes through the Canadian Archipelago and North of Alaska (Buixadé 

Farré et al., 2014; Østreng et al., 2013; Solski, 2013). Other alternative shipping routes are the 

Transpolar Sea Route (TSR) and the Artic Bridge Route (ABR) (see Figure 1). Marine shipping 

has become the dominant mode of commercial transportation, accounting for almost two thirds 

of world trade (Hoffmann & Kumar, 2002) and shipping through the Arctic can help shipping 

companies save time and energy compared to traditional shipping routes. According to different 

starting points and destinations, Arctic shipping activities can be classified into two types 

(Buixadé Farré et al., 2014). Transit shipping refers to transporting cargo between non-Arctic 

ports, including commercial shipping with container ships. Destinational shipping refers to 

activities with an origin or destination in the Arctic, which include fisheries, tourist cruises, 

scientific expeditions and resource extraction activities. 

From the perspective of transit shipping, an obvious example is that passing through the NSR 

will shorten the trip distance between Northeast Asia and Europe by 40% (Liu & Kronbak, 

2010). Some optimistic estimates point out that 15% to 25% of global traffic will pass through 
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the NSR by 2030 (Koranyi, 2013; Schmitt, 2014). However, although the most attractive 

economic lure is for commercial container shipping, the actual navigation environment in the 

Arctic will lower the economic benefits of transit shipping. Numerous scholars have noted many 

challenges of using Arctic shipping routes for container shipping (Beveridge et al., 2016; 

Buixadé Farré et al., 2014; Liu & Kronbak, 2010). Arctic shipping routes may be highly 

unpredictable due to the harsh environment, including variable sea ice extent and extreme 

weather (Howell & Yackel, 2004; Kubat, Collins & Timco, 2007; Pharand, 2007; Stewart et al., 

2010a). This may threaten the just-in-time system and precise schedules that container ships rely 

on (Humpert & Raspotnik, 2012; Lasserre & Pelletier, 2011; Verny & Grigentin, 2009). 

Furthermore, the higher construction costs for ice-classed ships, special crew training and the 

extra need for ice breaker services will reduce economic efficiency of container shipping 

(Beveridge, Fournier & Têtu et al., 2016; Liu & Kronbak, 2010). 

 

Figure 1. Primary Arctic Shipping Routes. (Source: Fleener, 2013) 
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Pizzolato et al., (2013) pointed out that four destinational vessel categories (government vessels 

and ice breakers, pleasure craft, passenger vessels, and bulk carriers) are the fastest growing 

types of vessels in the Arctic marine shipping. Unlike container ships, ships used for 

destinational shipping can better cope with variability of Arctic shipping routes. For example, 

bulk cargo ships are less sensitive to the schedules, and they can sail at a slower speed with 

greater fuel efficiency, lower fuel cost and lower emissions (Humpert & Raspotnik, 2012).   

The Canadian Arctic has experienced significant reductions in sea ice over the past decade, while 

vessel traffic has more than doubled (Pew Charitable Trust, 2016). Other non-environmental 

factors have also likely contributed to the observed increase in Arctic shipping activity within the 

Canadian Arctic, such as tourism demand, community re-supply needs, and resource 

explorations (Pizzolato et al., 2013). The Canadian federal government has committed in 

principle to balancing Arctic development with concerns about national sovereignty and security, 

environmental protection and Inuit rights in the coming years (Pew Charitable Trust, 2016). 

 

2.1.2 Risks related to shipping 

Marine shipping is a risky activity. There are two types of key risks to consider in Arctic marine 

shipping. First, shipping activities have negative ecological impacts on the atmosphere and 

marine environment, as well as social disturbances to coastal communities (Angell & Parkins, 

2011; Buell, 2006; Kelley & Ljubicic, 2012). Second, the harsh navigation environment of the 

Arctic also threatens marine shipping safety (Boileau et al. 2010; Ghosh & Rubly, 2015; Stewart 

et al., 2010a). 
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• Socio-ecological risks of marine shipping in the Arctic 

Increasing shipping activities will bring harmful substances to the Arctic Ocean, which have 

negative impacts on the marine ecosystem (Douvere, 2008). The sources of negative impacts can 

be classified into two types: operational emissions and accidents.  

As a part of normal operations, ships produce a range of substances that must eventually be 

eliminated from the ship (Douvere, 2008). Regular discharges present different risks for the 

marine ecosystem. These discharges include oil, ballast water, tank washings (oily water), oily 

sludge, sewage (black water), solid waste and Non-Indigenous Species (NIS) from ballast water 

(Arctis Knowledge Hub, 2010; Chan, Bailey & MacIsaac et al., 2013). Exhaust gases affect 

chemical atmospheric composition and regional air quality of the Arctic, while increasing CO2 

emissions aggravate climate change impacts regionally (Arctic Council, 2009; Eyring et al., 

2010; Moore et al., 2012). Noise form shipping activities has affected underwater movements 

and the acoustic environment of large marine mammals like whales and dolphins, which depend 

on sound for critical life functions (Blair, Merchant & Parks et al., 2016). The growing vessel 

activities in the Arctic could increase the rate of collisions between ships and whales 

(Kaltenstein, 2012). 

There are seven major types of ship-source accidents: loading/unloading incidents, 

fire/explosion, grounding, collision, severe weather conditions, structural damage, and unknown 

accidents (Chemical Pollution, 2016). Accident outcomes, such as toxic spills or oil spills, can 

damage the ships involved in the accidents and cause massive impacts to the marine ecosystem 

(Duarte, Droguett & Teixeira et al., 2013). The presence of sea ice affects oil weathering 

processes and the overall behavior of oil in Arctic waters, making clean-up work less effective 

(Board, M., Board, O.S. & National Research Council, 2014).  
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From the perspective of social impacts, prior studies have shown that, increasing Arctic shipping 

activities can cause a range of negative impacts on Indigenous Peoples and their communities 

(Angell & Parkins, 2011; Buell, 2006; Ritsema et al., 2015). Ships making passage through sea 

ice can accelerate ice break-up and cause delay in ice formation (Flynn, 2013), affecting the 

integrity of the sea ice platform on which numerous animal species and indigenous communities 

rely (Kelley & Ljubicic, 2012). Sea ice and on-ice travel routes provide Indigenous communities 

with important access to hunting places, fishing areas and other communities, which are vital to 

traditional culture (Aporta, 2011; Flynn, 2013; Hodgson, Calvesbert & Winterbottom, 2008; 

ICC, 2008). Increasing shipping activities present risks of disrupting traditional land-based 

economies and the subsequent loss of cultural traditions (Angell & Parkins, 2011). 

• Risks that the environment poses to ships 

The Arctic environment presents unique risks to the shipping industry. Harsh weather conditions, 

poor navigation charts and free-floating sea ice make marine navigation more difficult (Buixadé 

Farré, 2014; Ghosh & Rubly, 2015; Prowse et al., 2009). Furthermore, the remoteness of the 

Arctic and minimal supporting infrastructure for ships make emergency response, such as search 

and rescue services, consume more time with higher costs (Kelley & Ljubicic, 2012). These 

could result in adverse consequences, such as loss of valuable ships and cargo, as well as human 

lives (Flynn, 2013). Currently, there are relatively limited shipping activities occurring in the 

Arctic (Peters et al., 2011); as a consequence, negative impacts from ships and shipping 

accidents in the Arctic are rare compared to other parts of the world. However, it is important to 

analyze and mitigate the shipping risks beforehand through improved marine shipping 

management or, in other words, better maritime governance (Kum & Sahin, 2015). 
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2.1.3 Marine shipping management and maritime governance in the Arctic  

The governance of shipping activities in the Arctic has been described as a “complicated mosaic” 

(VanderZwaag et al., 2008). The 1982 United Nations Convention on the Law of the Sea 

(UNCLOS) not only sets out the overall legal framework for ocean governance, but also 

describes a complex web of multiple jurisdictions for marine shipping activities. The term 

“marine shipping management” or “maritime governance” refers to complex connections among 

a range of actors, policies and practices that affect shipping activities (VanderZwaag et al., 

2008). Actors and policies are involved with multiple levels of governance bodies, at 

international, national, regional and local levels. Governments and government officials are not 

the only actors with a role in shipping development and management; shipowners, cargo owners 

and insurers are also important actors in the scope of marine governance (Rothwell & 

VanderZwaag, 2006). 

At the international level, as a specialized agency in the United Nations’ system, the 

International Maritime Organization (IMO) is responsible for governing the safety and security 

of global shipping activities as well as preventing marine pollution from ships. For the Arctic, 

IMO has developed the International Code for Ships Operating in Polar Waters (Polar Code), 

which entered into force on January 1st, 2017. The Polar Code aims to ensure safe shipping in 

polar waters by addressing design, construction, equipment, operations, training, search and 

rescue, and environmental protection issues (IMO, 2016a). Also, a broad range of international 

industry, labour and environmental Non-Governmental Organizations (NGOs) have played a 

critical role in shipping law-making and standard-setting processes (VanderZwaag et al., 2008). 

As one of the five countries bordering the Arctic, Canada has implemented numerous federal 

acts to govern marine shipping activities in the Canadian Arctic. These include the Navigation 
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Protection Act (GOC, 1985), the Coasting Trade Act (GOC, 1992), the Marine Transportation 

Security Act (GOC, 1994), the Oceans Act (GOC, 1996), the Canada Shipping Act (TC, 2001a), 

the Marine Liability Act (TC, 2001b), and the Arctic Waters Pollution Prevention Regulations 

(TC, 2010). Several federal departments are responsible for enforcing these Acts, where the main 

responsible departments are Transport Canada (TC) and Fisheries and Oceans Canada (DFO).  

Although there are not many territorial and local regulations for marine shipping management in 

the Arctic, the territorial governments and Indigenous communities still have some plans and 

recommendations for shipping activities. For example, subjected to the Nunavut Land Claims 

Agreement (NLCA, 2013), as one of the four co-management boards in Nunavut, the Nunavut 

Planning Commission (NPC) mentioned shipping risks and precautionary measures in their draft 

Nunavut Land Use Plan (see NPC, 2016). During the development process of this draft plan, 

indigenous people were consulted by NPC, and shared their traditional knowledge about marine 

shipping issues (NPC, 2014). 

To summarize, governed by international regulations, federal laws and territorial agreements, the 

regulatory regime for Arctic shipping is extremely complex (Porta, Abou-Abssi & Mussells et 

al., 2017; VanderZwaag et al., 2008). Moreover, there are some limitations in this multi-level 

governance system. For example, the Polar Code didn’t ban the use and carriage of Heavy Fuel 

Oil (HFO), which presents future risks to the marine ecosystem (Tedsen, Cavalieri & Kraemer, 

2016). Besides, there are no indications that navigation standards and restrictions, such as 

sensitive areas and speed restrictions, could be adapted to all cases, especially to the special 

marine navigation environment in the Arctic (Tedson et al., 2016). An alternative option for 

marine shipping governance would be developing a comprehensive “Arctic Sea Lanes” as a 
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maritime shipping routeing system, under the IMO’s guidelines: General Provisions on Ship’s 

Routeing (IMO, 2015). 

2.1.4 Marine shipping policy framework in Canada: Northern Marine Transportation 
Corridors (NMTC) 

A promising initiative for maritime governance in the Canadian Arctic is the establishment of 

Low Impact Shipping Corridors or Northern Marine Transportation Corridors (NMTC) (here 

after referred to NMTC or “Corridors”), a collaborative initiative of Canadian Coast Guard 

(CGC) with Canadian Hydrographic Service (CHS) and Transport Canada (TC) (CCG, 2015). 

Corridors are shipping routes and/or areas within which key navigational information and 

response services, such as hydrography, icebreaking and aids to navigation would be more 

predictable (CCG, 2014). These corridors can minimize risks to vessels and the marine 

environment (Pizzolato et al., 2014; Porta et al., 2017). Figure 2 illustrates the preliminary 

developed Corridors. There are five types of corridors in the initiative: Primary corridors, 

Secondary corridors, Tertiary corridors, Private Interest and Proposed corridors.  

The concept of the Corridors is to provide a pragmatic policy framework for future investments 

in the Canadian Arctic (CCG, 2014). Through the Corridors, not only can the Government of 

Canada regulate, prioritize and deploy its services for safe marine navigation, but also mariners, 

communities and other stakeholders can get benefits from enhanced marine navigation and 

economic development (CCG, 2015). 

However, there are some limitations within the current Corridors. First, while it is impossible to 

exclude all sensitive areas from the Corridors, the current Corridors do not fully consider 

ecologically significant areas, sensitive areas of cultural significance or traditional marine areas 

used by northern communities (Porta et al., 2017). This limitation was identified as a knowledge  
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Figure 2. Current Northern Marine Transportation Corridors (Source: CCG, 2015) 

gap in the Arctic Marine Shipping Assessment done by Arctic Council (AC, 2009). As discussed 

at an NMTC workshop held in 2015, additional information needs to be collected in order to re-

prioritize the Corridors based on local community needs, environmental concerns, and other 

impacts (Dawson et al., 2016). Analysis published by the Pew Charitable Trust (2016) 

demonstrated that the potential development of the Corridors could involve integrating 

Traditional Ecological Knowledge (TEK) into the design and decision-making process (see Pew 

Charitable Trust, 2016). Thus, there is an urgent need to consider how the Corridors can integrate 

other types of information, data and knowledge, which are missing from previous studies.  

Second, although commercial shipping vessels are the major participants in the Corridors, fishing 
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vessels, cruise ships, Coast Guard ice breakers and research ships are the other fast-growing 

vessel categories in the Arctic (Pizzolato et al., 2013). Consequently, in addition to the current 

policy framework, it is important to create a supplementary framework to manage and support 

tourism vessels and fisheries through the NMTC initiative. 

Establishing governance and management structures or approaches for the NMTC has been 

defined as an important step for the future development of this system (Dawson et al., 2016). An 

integrated decision-making framework aims to involve more stakeholders in the decision-making 

process, which can become a cost-effective and supportive institutional arrangement for the 

Corridors’ future development (Porta et al., 2017). It is important to create a supplementary 

framework to support the Corridors to manage tourism and fisheries vessels. The NMTC 

presents a foundation for responsible and effective marine shipping governance in the Canadian 

Arctic and, with the supportive integrated decision-making framework, this policy will guide the 

future of maritime transportation in the region for the next century and beyond (Porta et al., 

2017). 

2.2 Institutional arrangements 

Arctic issues have been emphasized and managed through different frameworks. There are three 

major forms of institutional arrangement mentioned both in the peer-reviewed literature and 

public government documents regarding Arctic management issues: (1) Co-management, (2) Co-

governance and (3) Shared Leadership. For example, under the Nunavut Land Claims Agreement 

(NLCA, 1993), four co-management boards were established in Nunavut. These co-management 

boards address different issues related to wildlife, land use, water and environmental impacts. 

Similarly, in Quebec, the James Bay Cree "hunting leaders" have enjoyed the advantages brought 

by co-governance (Feit, 2005). As for shared leadership, the newly proposed “A New Shared 
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Arctic Leadership Model” is developed with support from the Indigenous and Northern Affairs 

Canada (INAC) (Simon, 2017). These three approaches share similar features but also have 

differences. Through a detailed literature review of each type of institutional arrangement and its 

best practices found in the literature, basic principles and successful criteria of each institutional 

form are introduced and prepared for further analysis. 

2.2.1 Co-management  

• Introduction 

Resource management is too complex to be conducted effectively by a single agency (Berkes, 

2009). Managing different kinds of resources, especially for common-pool resources (eg. 

fisheries, watersheds, wildlife and other resources), requires joint action of multiple parties 

(Berkes, 2009). In consideration of the limitations in unilateral management done by 

government, co-management systems evolved through experience of delegating power and 

authority from the powerful people (Pomeroy & Berkes, 1997). The concept of co-management 

can be interpreted as a joint partnership, in which stakeholders share the authority and 

responsibility of a specific management issue (Armitage, Berkes & Doubleday, 2007). In 

practical applications, co-management can be summarized as a power-sharing, institution-

building and problem-solving process, or a governance based on trust (Berkes, 2009). One of the 

key contents of co-management is citizen or public participation in the decision-making process. 

There’s an increasing likelihood of successful management if public or stakeholders engage in 

more and more processes and activities under co-management (Armitage et al., 2007). 

Depending on different initiators, co-management can be implemented through different 

approaches (Chuenpagdee & Jentoft, 2007): a top-down approach led by a powerful authority, or 

a bottom-up approach led by the “have-nots” (Arnstein, 1969). However, there are some 
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limitations that arise in both approaches. For example, in a top-down co-management, although 

the government and industry have the obligation to consult indigenous people (Promislow, 

2013), indigenous people can only provide references and suggestions to the powerful people 

instead of having true impacts on the final decisions (Berkes, 2009). Meanwhile, most 

communities don’t have enough resources, including legal support, financial support, natural 

resources and human resources, to conduct bottom-up co-management (Sen & Nielsen, 1996). In 

spite of these objective limitations, an ideal co-management approach should help user groups 

get involved in all stages of the co-management process, both the process and outcomes should 

demonstrate the characteristics of sustainability, transparency, equity, efficiency and 

effectiveness (Bradshaw, 2003; Kaplan & McCay, 2004; Sen & Nielsen, 1996).  

• Examples and Best Practices 

There is a growing literature on co-management processes and practices around the world, with a 

wide diversity of models and approaches, based on increasing recognition from political and 

legal bodies (Beem, 2007; Bown, Gray & Stead, 2013; Craig, 2002; Ferdous, 2015; Goetze, 

2004; Nadasdy, 2003; Nielsen et al, 2004; Smith, 2011). Co-management had been used for 

issues of fisheries management (Beem, 2007; Nielsen et al, 2004), natural resources management 

(Eamer, 2004; Ferdous, 2015; Haider & Kabir, 2014) and Marine Protected Areas (Bown, Gray 

& Stead, 2013; Dodson, 2014; Smith, 2011) worldwide. In Canada, co-management has been 

applied to fisheries management (Berkes & Armitage, 2010; Pinkerton, 1989) and wildlife 

management (Dale, 2009; Dale & Armitage, 2011; Nadasdy, 2003; Osherenko, 1988). Also, co-

management was used in an integrated management plan of the Beaufort Sea Large Ocean 

Management Area (LOMA) to encourage the participation of indigenous communities and other 

stakeholders (Berkes, F., Berkes, M., & Fast, 2007). Co-management usually exists as a formal 
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arrangement between local, regional (state, provincial or territorial), and federal departments, 

federal resource management systems, and other stakeholders such as indigenous people and 

industry representatives. For example, co-management in Canada has been considered in the 

context of regional governance agreements of comprehensive land-claim settlements such as 

James Bay and Northern Quebec Agreement, 1975, Inuvialuit Final Agreement (IFA), 1984, and 

Nunavut Land Claims Agreement, 1993 (Craig, 2002). 

The co-management experience in Nunavut, Canada was selected as a best practice example for 

this form of institutional arrangement in this paper, because it aims to deal with multiple issues 

(eg. wildlife, water, land use) with the Inuit (see Craig, 2002; Dacks, 1994; Rodon, 1998). For 

decades, the Inuit of Nunavut had been negotiating a land-claim settlement with the federal 

Government of Canada. In 1993, they finally signed a Nunavut Land Claims Agreement (NLCA, 

1993), which then implemented a co-management regime in the Nunavut territory (Rodon, 

1998). This section reviews the literature of the co-management regime in Nunavut, including 

the legal basis, applications, outcomes, strengths and weaknesses.  

The Nunavut Land Claims Agreement (1993) confirmed the Nunavut Settlement Area (NSA), 

and recognized and affirmed existing aboriginal and treaty rights (NLCA, 1993). Under the 

NLCA (1993), four co-management boards (Nunavut Wildlife Management Board (NWMB), 

Nunavut Planning Commission (NPC), Nunavut Impact Review Board (NIRB) and Nunavut 

Water Board (NWB)) were set up to protect the Inuit legal rights of traditional and current use of 

natural resources (see Section 5.2.1; Section 11.4.1; Section 12.2.1 and Section 13.2.1 in NLCA, 

1993). These new institutions aim to manage the land, water, offshore and wildlife of the 

Nunavut Settlement Area (NSA) and realize an equal membership between the different levels of 

the Canadian government and the public (Craig, 2002). 



21 
 

This part will review the co-management of wildlife done by the Nunavut Wildlife Management 

Board (NWMB), since the management of wildlife resources has been one of the key elements in 

Nunavut land-claim negotiations (Rodon, 1998). Following the signing of the NCLA (1993), 

which provides a strong legal basis for wildlife co-management, NWMB was created as a public 

agency, which not only has powers of recommendations, but also of regulations (Dacks, 1994).  

The co-management process with respect to wildlife can be described as a system of 

partnerships, in which the partners work cooperatively to assist the NWMB to make particular 

decisions, to conduct and commission research, and to provide approvals, advice, 

recommendations and information (NWMB, 2016). NWMB has a hierarchical structure with the 

responsible Minister at the top, followed by the NWMB decision board, representatives from 

related federal and regional government departments, three Regional Wildlife Organizations 

(RWOs), the Hunters and Trappers Organizations (HTOs), NGOs and general public at the 

bottom (Dacks, 1994; NWMB, 2016) (see Figure 3). The Board has the responsibility to make 

decisions on the different allocation to HTOs of Total Allowable Catch/Total Allowable Harvest 

(TAC/TAH) (see Section 5.6.16 and Section 5.7.3 in NLCA, 1993). This is a top-down co-

management approach, where policy decisions are made at the top by federal government and 

allocation decisions are left to the lower levels of the management board and HTOs (Rodon, 

1998). It is important to emphasize that co-management decision-making takes place solely 

within the NWMB, which means that the government is able to keep a certain level of control 

over the wildlife management in Nunavut (Rodon, 1998). The keys to success in such a process 

are communication and cooperation between partners. 
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Figure 3 Simplified Co-management Decision Process (Source: NLCA, 1993; NWMB, 2016) 

 

Compared to its predecessor, the Nunavut Wildlife Advisory Board (NWAB), adequate financial 

support has contributed to the success of NWMB (Rodon, 1998). According to this arrangement, 

the federal government had to fund a wildlife harvest study and a bowhead traditional knowledge 

study in Nunavut (see Section 5.4.4 and Section 5.5.2 in NLCA, 1993). Furthermore, the NWMB 

has also provided regional boards and HTOs with funding for necessary research (Rodon, 1998).  

• Co-management for marine shipping 

The other three Nunavut co-management boards have decision-making processes similar to the 

NWMB, but none of them are focusing on the management of shipping activities, which is 

becoming a major type of activity in Nunavut. Only the NPC has mentioned marine shipping in 
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its 2016 Draft Nunavut Land Use Plan (NPC, 2016). Empowered by the Nunavut Planning and 

Project Assessment Act (NuPPAA), NPC must contribute to the development and review of 

marine policy in the Arctic, of which shipping policy is an important component (GOC, 2015).  

NPC has observed the increasing marine shipping activities in Nunavut and become concerned 

about the potential effects on wildlife and communities. As a consequence, NPC mentioned 

using Marine Spatial Planning (MSP) in developing marine corridors, such as setting up Marine 

Protected Areas (MPAs), Particularly Sensitive Sea Areas (PSSAs) or Areas To Be Avoided 

(ATBA) (NPC, 2016). Also, NPC touches on the Northern Marine Transportation Corridors 

(NMTC) initiative, pointing out its contribution to identifying locations of highest risk for marine 

safety (NPC, 2016). For better preparation, NPC had collected information about shipping 

activities from indigenous people by using maps during their community visits (NPC, 2014). 

In conclusion, as a widely accepted and practical management approach, co-management has 

been applied to multiple management issues and areas in the world. Although co-management 

has been implemented in Canada for decades, most examples are related to natural resources 

management. Shipping co-management conducted by NPC still remains at the stage of 

information collection. 

2.2.2 Co-governance 

• Introduction  

Co-governance is the second form of institutional arrangement described in this paper. Kooiman 

(2005) distinguished three modes of governance: hierarchical governance, self-governance and 

co-governance. To address a rapidly changing environment, there is an increasing need for 

decision-makers to create a collaborative governance structure that integrates ecological, 

physical and social sciences (Jacobson & Robertson, 2012). Co-governance is mainly about a 
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collaborative governance arrangement between state agencies and communities (Agrawal & 

Lemos, 2007). Co-governance signals an institutional arrangement where multiple stakeholders 

are involved in the formulation of policy, planning and delivery of services (Fenwick, Miller & 

McTavish, 2012). The co-governance bodies, as a result of negotiated decision-making 

arrangements, have different forms including statutory bodies, voluntary boards and other 

relationships (OAG, 2016). 

It is important but not easy to distinguish the difference between co-management and co-

governance since they share similar principles of multiple stakeholders’ participation, and 

collaboration between state, civil society and markets (Frangoudes, Marugán-Pintos & Pascual-

Fernández, 2008). Although there are no clear definitions of co-governance and co-management, 

in general, governance focuses on strategic matters, while management is concerned about 

operational responsibilities of stakeholders (OAG, 2016). To be specific, co-management is a 

collaborative process of decision-making and problem solving within a management board, 

while co-governance is a series of arrangements in which power and responsibility are shared 

between government and local stakeholders (Dodson, 2014), which can involve policy-setting 

and broader strategic planning. 

Co-governance has been widely used in multiple issues and areas in the world (see Ackerman, 

2004; Dodson, 2014; Feit, 2005; Frangoudes, Marugán-Pintos & Pascual-Fernández, 2008; Head 

& Ryan, 2004; OAG, 2016; Rogers & Hall, 2003). Initially, co-governance was used in political 

arenas to improve accountability and governance effectiveness (Ackerman, 2004). Later on, co-

governance has been used in natural resources management and no-take marine reserve 

management in New Zealand and Australia (see Dodson, 2014; Head & Ryan, 2004; OAG, 

2016). In Spain, co-governance is used for small shell-fish management (see Frangoudes et al., 
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2008). In Canada, co-governance has been applied to the management of environment, water 

resource and wildlife (see Feit, 2005; van Tol Smit, de Loë & Plummer, 2015). 

There are some attributes to a successful co-governance arrangement. Kernaghan (1993) has 

argued that collaborative partnerships are most likely to succeed when all significant 

stakeholders are included. A report done by the U.S.A. Office of Controller and Auditor-General 

(OAG, 2016) identified some principles for successful co-governance, including effective 

relationships, building structures and processes, transparent performance, clear purpose, roles 

and responsibilities, as well as financial sustainability. Conversely, the failed cases of co-

governance showed the necessity of an appropriate legislative framework which can support 

partnership development during the decision-making process (Dodson, 2014). 

• Best practice 

People in Australia and New Zealand have taken actions, independently or in partnership with 

local and central government agencies, to conserve the environment for future generations and 

protect their economic, social and cultural well-being (OAG, 2016). The best co-governance 

practice identified in this paper is the Natural Resource Management (NRM) programme in 

Australia. This programme attempts to establish non-adversarial arrangements to address long-

term environmental and natural resource management problems (Head & Ryan, 2004). The 

broad trend in NRM programmes is that governments have increasingly moved away from top-

down regulations, towards adopting more collaborative and inclusive approaches to address the 

Economic Sustainable Development (ESD) challenges (Head & Ryan, 2004). 

The major discussion paper on sustainable NRM released in 1999, advocated the “devolution of 

greater authority to and empowerment of regional communities” (AFFA, 1999). This paper 
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promoted the formation of regional government bodies with multiple stakeholders’ participation 

(Head & Ryan, 2004). The stakeholders in NRM are diverse, including three levels of 

government, multiple industry sectoral leaders at national and regional levels, scientific and 

research experts, conservation and community organisations, indigenous interests, and the 

national and local media (Head & Ryan, 2003).  

The NRM arrangements present a form of co-governance, which changed the role of government 

to framework-setter, co-funder and facilitator. This joint approach is crucially dependent on 

adequate government funding, relevant scientific research, the skills of participants, and NGOs’ 

commitment to the processes (Head & Ryan, 2004).  

Currently, marine shipping management lacks literature on co-governance. However, the 

growing literature in co-management has brought hope to the future development of co-

governance. For example, Feit (2005) recognized that the successful experience of the wildlife 

co-management project in James Bay laid the ground work for a co-governance arrangement by 

increasing stakeholders’ involvement in broad management issues. Also, Head and Ryan (2003) 

suggested that participatory co-governance would remain as a trend for solving Arctic related 

issues in the foreseeable future. 

2.2.3 Shared Leadership 

• Introduction  

Traditionally, leadership research focused on individual leaders, whose work involves making 

strategic decisions, and then influencing and aligning the rest of the individuals in the 

organization to implement these decisions effectively (Northouse, 2015). However, a shift has 

occurred in the understanding of leadership: moving from a top-down leadership to a living, 

dynamic system of interconnected relationships among members. Shared leadership, as a new 
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model of leadership, recognizes that effectiveness of leadership does not depend on individual 

leaders but rather on interdependencies at different levels within the organization (Fletcher & 

Kaufer, 2003). Shared leadership offers a concept of leadership practice based on a group-level 

phenomenon, and it is a new approach intended to transform traditional organizational practices, 

structures and working relationships (Fletcher & Kaufer, 2003; Pearce & Sims, 2000). 

Compared to the traditional leadership model, three new characteristics of a shared leadership 

mode have been identified (Fletcher, 2002). First, in a shared leadership mode, responsibilities 

are distributed to participants at all levels. Another key aspect is that instead of describing an 

individual leader as the social integrator, shared leadership bases social interaction on a group 

phenomenon and addresses the overall management environment and situation (Alvesson, 1992). 

Third, individuals involved in shared leadership will have mutual learning, greater shared 

understanding and actions that can contribute to positive outcomes (Fletcher, 2002).  

Shared leadership is used in business management areas such as product development and team 

building (Cox, Pearce & Perry, 2003). There is a lack of literature about natural resource 

management or environmental management through shared leadership. Shared leadership was 

identified as a third form of institutional arrangement in this paper because in 2016, Indigenous 

and Northern Affairs Canada (INAC) supported the establishment of a “New Shared Arctic 

Leadership Model” project, a new initiative which explores using this institutional form (see 

Simon, 2017). This project is summarized as a best practice below. 

• Best Practice 

As the Government of Canada plans for the future of the Arctic region, it is important to ensure 

that many interests and users of the Arctic are considered, particularly for those that make the 
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Arctic their permanent home. In 2016, INAC appointed a Minister's Special Representative 

(MSR) responsible for leading a public engagement process for a New Shared Arctic Leadership 

Model (see Simon, 2017). 

The purpose of this Shared Arctic Leadership Model is to enhance, not replace, legally-binding 

agreements or active consultations and negotiations between the federal government, Northern 

governments and Indigenous peoples (Simon, 2017). Once this is understood, conversations may 

turn to expectations of partnership with the Government of Canada. To achieve this purpose, 

territorial governments, Indigenous governments, NGOs, youth and women, industry 

associations, as well as researchers have engaged in this shared leadership model to seek ideas 

and advice (Simon, 2017). Also, in a shared leadership model, some principles of partnership 

were identified to conduct effective meetings and consultations with many leaders and 

representatives. These principles include understanding and honouring the intent of Section 35 of 

the Constitution Act of 1982, namely principles of equality, trust and mutual respect, flexible and 

adaptive policy and respecting indigenous knowledge (Simon, 2017). 

There are two phases in this New Shared Arctic Leadership Model project. Part 1 was completed 

in 2016. Participants from different government levels, local communities, industries, and NGOs 

engaged in this initial phase (Simon, 2016). Major recommendations were made in the areas of 

education and language, research and indigenous knowledge, infrastructure development, 

energy, and conservation (Simon, 2017). Part 2 was completed in February 2017, with a theme 

of developing a new Arctic Policy Framework which aims to define the political and social 

geography of ‘the Arctic’ (Simon, 2017). The initial outcomes and advice of this Shared Arctic 

Leadership Model reflect the full range of discussion and meetings held between multiple 

participants. Major outcomes include principles of partnership for policy processes, action 
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commitment, funding and reviews for resources allocation (Simon, 2017). Such advice will 

support INAC’s work towards a new Arctic Policy Framework with northern governments and 

Indigenous leaders. However, this New Shared Arctic Leadership Model project has some 

limitations such as reality that the objectives and suggestions are too vague. But this project is a 

new attempt to apply the shared leadership mode for addressing Arctic related issues. 2.3 Multiple 

Criteria Decision Analysis (MCDA) 

Multiple Criteria Decision Analysis (MCDA) is the major framework used in this study to 

analyze different forms of institutional framework for Arctic marine shipping governance. This 

chapter introduces the definition and benefits of MCDA and MCDA’s application in NMTC. 

2.3.1 Definition 

Multiple Criteria Decision Analysis (MCDA) refers to a suite of techniques in which multiple 

values reflecting different objectives are quantified and used to help decision makers evaluate 

alternative options and make decisions (Gregory, 2000). Belton and Stewart (2002) define 

MCDA as, “a way by which individuals or groups can use multiple criteria to make decisions 

from a collection of formal approaches”. These general definitions illustrate three dimensions of 

MCDA, namely: (1) a formal approach, (2) the presence of multiple criteria, and (3) that 

decisions are made either by individuals or groups of individuals. Similarly, Malczewski and 

Rinner (2015) described that the three main elements of multicriteria decision problems were: 

decision makers (decision making agents), decision alternatives, and evaluation criteria. Based 

on those definitions and key elements, MCDA is usually used in helping decision makers to 

solve complex problems, which have a set of decision alternatives that are evaluated on the basis 

of conflicting and incommensurate criteria (Malczewski & Rinner, 2015). 



30 
 

MCDA is an umbrella approach that has been applied to a wide range of natural resource 

management situations (Mendoza & Martins, 2006). Forest management is one of the most 

popular applied areas of MCDA in natural resources management (see Kangas et al., 2010; 

Khadka & Vacik, 2012; Prabhu, Colfer & Dudley, 1999; Sheppard & Meitner, 2005), while 

others include: biodiversity conservation, wildlife management, and the selection of sites for 

networks of nature reserves (Mendoza & Martins, 2006). Applied with Geographic Information 

Systems (GIS), MCDA has been used for spatial planning and on-land corridor design (see Aissi, 

Chakhar & Mousseau, 2001; Malczewski & Rinner, 2015).  

2.3.2 Necessity and Benefit of MCDA for Arctic shipping 

Managing marine shipping in the Arctic is a complex issue. The changing environment in the 

Arctic presents risks to marine shipping activities, while the impacts engendered by shipping 

produce a variety of risks to the marine ecosystems and multiple stakeholders in the Arctic. 

MCDA is appropriate for Arctic maritime governance, considering that managing this issue is a 

multi-disciplinary process involving a broad range of stakeholders (e.g. governments and local 

authorities, tourism enterprises, investors, insurance companies and scientists) with varying 

expertise and interests (Michailidou, Vlachokostas & Moussiopoulos, 2016). Studies have shown 

that MCDA can assist decision makers in efficiently evaluating management problems and 

generating ideas for the long-term strategic planning process of management, even under 

complex socio-economic and ecological conditions (Khadka & Vacik, 2012).  

Maritime decision-making in the Arctic is typically a complex task, characterized by trade-offs1 

among stakeholders on socio-cultural, political, economic and environmental issues (Sheppard & 

                                                           
1 A trade-off is choosing one option in favor of another, so that beneficial decisions can be made 
with less time and energy consumption. 
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Meitner, 2005). MCDA techniques can be used to help stakeholders establish consensus and help 

them to find mutually agreed compromises and management options (Khadka & Vacik, 2012). 

This can improve rationality and transparency of the decision-making processes in general, 

which are recognized as highly important features of policy-making process for some 

stakeholders (Kangas et al., 2010). 

2.3.3 Applying MCDA in NMTC 

Generally, the process of MCDA includes four steps: (1) structuring the problem and selecting 

criteria; (2) figuring out different weights for different criteria; (3) applying a weighting system 

to different alternative solutions; and (4) calculating and selecting the best offered solutions 

(Kitsiou, Coccossis & Karydis, 2002). There are two important ways to integrate MCDA into 

NMTC planning: selecting appropriate positions of the Corridors, and, selecting appropriate 

form of institutional arrangements for NMTC policy-making process. However, there is a lack of 

literature on both ways of using MCDA for marine shipping management in the Arctic. 

Selecting Corridor positions usually implies several conflicting evaluation criteria and requires 

the participation of multiple stakeholders with different interests, so it is difficult to find a single 

solution that is best for all (Zhang & Armstrong, 2008). Therefore, selecting best positions with 

minimum negative impacts on stakeholders is the most evident application of MCDA. Although 

there’s not much literature about designing marine shipping corridors using MCDA, examples of 

using MCDA for designing on-land corridors can illustrate this kind of application of MCDA. 

Aissi et al., (2012) evaluated land transportation corridors based on GIS using multiple criteria. 

The corridors are evaluated on two criteria: (1) a quantitative criterion measuring the length of 

the corridor, and (2) a qualitative criterion measuring the quality of the corridor with respect to 

the suitability for wildlife to cross its component polygons (Aissi et al., 2012). 
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Although MCDA has not been used for evaluating forms of institutional arrangement, there have 

been some examples contain similar ideas. Binder, Hinkel and Pahl-Wostl et al. (2013) compared 

10 established frameworks for analyzing social-ecological systems using three major criteria. 

This is an example of using multiple criteria to evaluate different policies, to analyze different 

frameworks or to provide suggestions on choosing appropriate frameworks for different 

management issues.  

By using NMTC as a case study, this paper aims to use MCDA for evaluating different forms of 

institutional arrangements or governance frameworks for maritime governance in the Arctic. The 

next chapter introduces the specific rules and procedures derived to collect, analyze and interpret 

data. 

 

Chapter 3 METHODOLOGY  

In order to evaluate different forms of institutional arrangements for implementing maritime 

governance through the NMTC, a series of reviews and analyses were performed. Firstly, a 

literature review was conducted to help shape the scope and objectives of this study. Secondly, 

three key elements in Multiple Criteria Decision Analysis (MCDA), namely decision makers, 

alternatives and criteria are drawn from the literature review and analyses of these three elements 

are also considered as major results of this study. Finally, in order to illustrate the results, an 

MCDA decision matrix was used as a comparative tool for decision makers to evaluate the three 

institutional alternatives. Overall, the purpose of this methodology is to identify whether MCDA 

is an appropriate comparative tool for evaluating different institutional forms for managing 

shipping activities in the NMTC and, if so, what needs to be done to implement it.  
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3.1 Literature review step 

The preceding literature review provides a general review of the management issue and defines 

the scope and objectives of this study. The management issue of this paper is to identify a useful 

form of institutional arrangement for governing marine shipping activities within the NMTC 

using MCDA. 

Marine shipping activities in this paper refer to the shipping activities that happen in the NMTC. 

Under this definition, commercial shipping vessels are the major objects in this study, while 

fishing vessels, cruise ships and research ships (including Coast Guard icebreakers) are 

secondary for the analysis.  

The literature review provides a detailed review on the current and projected states of shipping 

activities in the Arctic, the risks related to the current and increasing shipping activities, the three 

candidate forms of institutional arrangements, and the comparative tool for this study: Multiple 

Criteria Decision Analysis. The review of the three institutional forms includes a description of 

different legal bases for indigenous people to get involved in the marine shipping decision-

making process. This literature review attempts to identify the complexity of maritime 

governance, gaps in the selected forms of institutional arrangement, and why MCDA is 

appropriate for selecting the most appropriate forms of decision-making process for governing 

marine shipping activities within NMTC. 

3.2 Key Elements of MCDA for Marine Shipping Management 

As presented before, when using the MCDA to analyze marine shipping management, it is 

important to understand the three main elements in MCDA, namely decision makers, 

alternatives, and criteria, which are interconnected.  



34 
 

Before identifying decision makers in marine shipping management, the fundamental question is 

understanding what can be managed in shipping industry. A list of manageable factors in the 

shipping industry can be drawn from the preceding literature review of shipping risks and 

regulations. Managing one factor could result in multiple outcomes related to marine shipping 

activities. For example, reducing the speed of ships could delay the schedule of ships, while 

lowering the rate of ship-whale collisions. Those outcomes can affect multiple receptor groups of 

the marine shipping sector, such as the commercial shipping industry, marine life and 

community re-supply. Agents belonging to each receptor group can be seen as major 

stakeholders and potential decision makers in Arctic marine shipping management regime.  

In regards to governing marine shipping activities within NMTC, decision maker refers to the 

question of who can manage shipping activities while their multiple interests reveal what can be 

managed in marine shipping management. Although decision makers are the key components in 

an MCDA, there’s no clear definition for decision makers in the maritime governance regime. 

While maritime governance is involved with multiple stakeholders, it is appropriate to identify 

certain stakeholders as potential decision makers in an MCDA process for Arctic marine 

shipping. In order to identify different stakeholders in maritime governance and analyze their 

interests or demands in marine shipping activities, a simple stakeholder analysis was conducted 

as the second result of this study. All the stakeholders were assigned to four stakeholder groups 

including four governance levels: international, national, territorial and local (Beveridge, 

Fournier, & Pelot, 2015). Multiple stakeholders were identified from the literature review of 

Arctic marine shipping and their variety of interests were derived from their opinions, strategies 

or management regarding to shipping activities in the Arctic. 
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The alternative forms of institutional arrangements illustrate how stakeholders could manage 

things in marine shipping management. Three selected forms of institutional arrangements are 

the alternatives in this MCDA. They will be analyzed through a series of attributes and their 

corresponding criteria, based on their definitions, strengths and weaknesses. 

The attributes in marine shipping management refer to the positive factors which can contribute 

to good governance outcomes. The criteria can be used by stakeholders and help them judge how 

well each alternative institutional form satisfies the attributes. These attributes and their 

corresponding criteria are drawn from the review of the three selected alternative institutional 

forms, their practices and successful principles. These attributes and criteria are important 

preparations to form the MCDA decision matrix for Arctic marine shipping management. 

3.3 MCDA Decision Matrix  

A matrix analysis was used to assess the three institutional forms that are candidates for Arctic 

marine shipping management. Using the matrix, the selected institutional forms were 

individually analyzed against a set of attributes and criteria derived from the literature review.  

The two elements of MCDA, namely, alternatives and criteria are organized in a tabular format 

(see Table 1), while stakeholders will grade each alternative according to multiple criteria. The 

table is referred to as an MCDA decision matrix. The columns of the matrix represent the three 

alternative institutional arrangements forms (Ai). Each criterion (Ck) is listed under its related 

attribute and accounts for a row in the decision matrix. AiCk indicates the performance of the 

alternative Ai, when it is evaluated in terms of criterion Ck (i = 1, 2, … n, and k = 1, 2, … m) as 

shown in the table. 
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Table 1. MCDA Decision matrix (Adapted from Malczewski & Rinner, 2015) 

                                       Institutional arrangements 
 

                                                                              
Alternatives 

 
Attributes                                          Criterion   

Co-
management 

Co-
governance 

Shared 
Leadership 

Alternative 1 
(A1) 

Alternative 2 
(A2) 

Alternative 3 
(A3) 

Attribute 1 
Criterion 1 
(C1) 

A1C1 A2C1 A3C1 

Attribute 2 Criterion 2 
(C2) 

A1C2 A2C2 A3C2 

… … … … … 
Attribute n Criterion k 

(Ck) 
A1Ck A2Ck A3Ck 

 

Traditionally, an MCDA should include processes of value scaling (or standardization), criterion 

weighting and combination decision (Malczewski & Rinner, 2015). However, as a preliminary 

study in this area, instead of making actual decisions for NMTC, this paper aims to demonstrate 

the feasibility of applying MCDA in evaluating and selecting the most appropriate forms of 

institutional arrangement. Therefore, in this study, each criterion was weighted equally and the 

average rank for each criterion was calculated. However, in actual practice, different weights can 

be assigned to different attributes according to the priorities of stakeholders beforehand and 

results can be calculated through an optimal weighting scheme for more accurate results. 

Different colors were assigned to illustrate the different levels of fulfillment of each criterion. 

Green, refers to a high fulfillment of the criteria, with the descriptions of complete, strong, 

adequate, specific, narrow, equal, etc. Yellow, refers to a medium fulfillment of the criteria, with 

the descriptions of medium, general, constant, etc. Red, refers to a low fulfillment of the criteria, 

with the descriptions of incomplete, weak, inadequate, broad, unequal, etc. To select the best 

practice, the simplest way is to count the colors. The approach with the biggest number of 

“greens” is the most appropriate alternative for the management problem.  
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In this study, the resulting MCDA decision matrix for Arctic marine shipping management 

presents an example of evaluating institutional forms for the future stakeholder workshop of 

NMTC, which will be held in Iqaluit, in 2019. The evaluation results are generated from the 

literature review and stakeholder analysis. In an actual application with the participation of 

multiple stakeholders, all these results may be changed.  

In conclusion, the purposes of this methodology are identifying key elements in MCDA and 

offering an example for applying MCDA in evaluating different forms of institutional 

arrangements for Arctic marine shipping management.  

Chapter 4 ANALYSIS  

Marine shipping management has been identified as a complicated issue due to its multi-

jurisdictional nature across international, supra-national and national levels (Roe, 2009). This 

paper has introduced a current marine shipping policy initiative, the Northern Marine 

Transportation Corridors (NMTC), as an adaptable policy framework for advancing marine 

shipping law and policy in the Canadian Arctic (Porta et al., 2017). In order to implement an 

effective decision-making process, it is important to consider the demands and interests of 

stakeholders, some of whom will potentially become decision makers in the decision-making 

process of Arctic marine shipping governance (Roe, 2009). 

This chapter aims to illustrate application of Multiple Criteria Decision Analysis (MCDA) to 

evaluate the possible institutional arrangements for marine shipping management in the 

Canadian Artic. The primary results include the three key elements in MCDA, namely decision 

makers, alternatives, and criteria. Based on an analysis of manageable factors in the shipping 

industry and potential receptor groups, a short list of multi-level stakeholders was prepared to 
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show major interests of each stakeholder and things that can be managed under the marine 

shipping management regime. Next, co-management, co-governance and shared leadership are 

the three selected alternative forms of institutional arrangements, showing how stakeholders 

could manage marine shipping. Finally, the MCDA decision matrix for Arctic shipping 

management uses selected criteria to explain how well each approach fulfills the attributes 

identified through the analysis of each institutional form’s best practices. 

4.1 Shipping activities and its receptors  

Based on the literature review of multiple marine shipping regulations and policy frameworks, 

most regulations and policies address issues related to maritime security, marine safety or the 

marine ecosystems. More specifically, maritime security is concerned with the prevention of 

intentional damage to people and goods, while marine safety emphasizes the prevention of 

accidental damage or incidents in regular maritime operation (Ameri & Shewchuk, 2007). The 

marine ecosystem aspect includes protecting marine and coastal environments from ship-based 

pollution, as well as mitigating negative interactions among ships, wildlife and coastal 

communities. 

4.1.1 Maritime security 

Maritime security is concerned with the prevention of intentional damage related to concerns 

such as sovereignty, crimes and terrorism, resource security and security of seafarers (AMSSA, 

2017). Affected by the retreating of sea ice, a longer shipping season and a broader shipping area 

are expected, bringing changes to shipping times, schedules and ships’ positions (shipping lines 

and corridors). 

Shipping times and shipping schedules are crucial to marine shipping in the Arctic, as they can 

have multiple impacts on marine service suppliers, local resource users and maritime governors. 
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First, the extended shipping time can increase the opportunities for annual re-supply of 

commodities to northern communities and increase the chance of natural resource exploitation 

and transportation (Parsons, Dinwoodie & Roe, 2011). Also, a longer shipping season may bring 

more ships to the Arctic, which can result in a high-level concurrence between shipping times 

and breeding and feeding times for marine mammals or other biota (Dawson et al., 2016). Also, 

changing shipping times and schedules of commercial shipping can overlap with the popular 

sailing times of cruise ships and adventure tourism activities, resulting in potential multiple-use 

conflicts. In order to increase maritime security, multiple levels of government have changed 

their service time in order to adapt to longer shipping seasons and have changed their service 

area to cover newly developed shipping routes. 

Ship positions or locations and shipping lines or corridors are also important. Ships are able to 

access more areas in the Arctic, bringing more chances for community development and re-

supply. However, the expanding shipping areas overlap with some marine areas used by local 

communities for significant socio-cultural traditions (AC, 2009). Ice-breakers may break the ice 

that indigenous people rely on heavily for traditional uses such as hunting, traveling and living 

(ICC, 2008). Importantly, it was identified by DFO that the location of the NMTC overlapped 

with some Ecologically and Biologically Sensitive Areas (EBSAs) (Dawson et al., 2016), which 

present risks to marine wildlife in the Arctic. To deal with these socio-ecological risks, the 

Canadian government is promoting the design of shipping corridors with low impacts (TC, 

2016). Furthermore, the IMO and some coastal countries, including Canada, have developed 

mandatory routeing and reporting schemes for ships operating in Arctic waters (Chircop, 2009). 

Mandatory Automatic Identification Systems (AIS) and Vessel Monitoring Systems (VMS) on 
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commercial ships and fishing vessels allow observers to monitor the types, positions, time and 

courses of ships in the Arctic (Eriksen, Høye & Meland, 2006). 

4.1.2 Marine safety 

Marine safety issues address the safety of regular operations of ships in or out of ports (Roe, 

2009). Major considerations include ship design and classification, ship operation and crewing, 

types of shipping activities, as well as shipping accidents. 

There are nine popular types of shipping activities in the Arctic, namely: Trans-Arctic Shipping; 

Inter-Modal Shipping; Community Re-Supply; Resources – Oil and Gas; Resources – Minerals; 

Resources – Fisheries; Resources – Other industrial developments; Tourism; Government 

Services and Research (Engler & Pelot, 2013). Each type of activity has different requirements 

for ship design and construction. Adapted within the framework of the International Convention 

for the Safety of Life at Sea (SOLAS), IMO has developed some maritime safety tools, which 

consist of a wide range of rules and standards for ship construction, equipping, operation and 

crewing (Chircop, 2009). 

In addition to discharges from regular shipping operations, there is a high risk of shipping 

accidents in the Arctic due to its harsh marine navigation environment. The direct consequences 

of shipping accidents are the loss of ships, goods and crew lives, and often environmental 

consequences. Accidental discharge of pollutants from the ship will affect the living marine and 

coastal environment for local communities and wildlife. Toxic substances have negative impacts 

on fisheries resources as well. The degradation of the marine environment also affects the beauty 

of the landscape upon which cruise tourism depends. The Canadian Coast Guard (CCG) has 

developed pollution incident response capability, and the Northern Canada Vessel Traffic 
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Services Zone (NORDREG) to help prevent and respond to accidents. Also, the Polar Code and 

SOLAS include some terms to prevent and mitigate shipping accidents. 

4.1.3 Marine ecosystem 

Another important marine shipping issue is related to marine ecosystem protection. There are 

three sub-issues under this section: shipping pollution prevention, special maritime areas, and 

special mandatory or voluntary measures on ship type, size and speed. 

Public interest in marine shipping pollution is mainly about protecting the marine environment 

from the harmful effects of all types of pollution, in particular, pollution associated with air, 

water and noise (Roe, 2009). Marine shipping activities have contributed significantly to Green 

House Gas (GHG) emissions, which aggravate climate change in the Arctic region (Eyring et al., 

2010; Moore et al., 2012). Also, underwater noise generated by ships has become a major threat 

to marine mammals (Blair et al., 2016). Marine pollution also has negative impacts on fisheries 

and the tourism industry. There are some international policies that have been developed to 

address these issues, for example, the Polar Code includes terms about environmental protection 

measures (Porta et al., 2017). Canada's national regulations for Arctic shipping, the Arctic 

Waters Pollution Prevention Act (AWPPA), is recognized as a zero-discharge act in the 

Canadian Arctic and meets a higher standard than the Polar Code (TC, 2010). Marine pollution 

prevention acts require higher management standards for shipping companies and industry, and 

these acts protect the marine ecosystem in the Arctic but increase the cost of ships and the 

potential cost of resource exploitation and transportation. 

There are some special areas that have been developed along international shipping routes with 

the main purpose of protecting marine environment and ecosystem. Under the United Nations 

Convention on the Law of the Sea (UNCLOS) and the International Convention on the 
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Prevention of Pollution from Ships (MARPOL), the IMO is empowered to designate special 

areas for vessel routes and discharges (Chircop, 2009; Porta et al., 2017). A major outcome is the 

designation of Particularly Sensitive Sea Areas (PSSAs) (IMO, 2016b). A PSSA is an area that 

needs special protection through actions by IMO because international shipping has the potential 

to negatively impact the environmental, socio-economic, or scientific value of that area (Porta et 

al., 2017). Special areas can be protected by ship routeing measures, strict application of 

MARPOL discharge, and equipment requirements for ships. Other major types of special areas 

include Areas To Be Avoid (ATBA), no cruise traffic zones, and special areas for vessel 

discharges.  

In order to support the management of special areas, IMO has adopted some Associated 

Protective Measures (APMs), and Transport Canada also has special mandatory or voluntary 

measures for ship type, size and speed (Chircop, 2009). For example, on the British Columbia 

coast, a voluntary Tanker Exclusion Zone has been in place since 1985 (TC, 2015), and there is 

also a size limit on tankers at Port Metro Vancouver (PMV, 2014). A ship speed requirement has 

been applied in the Gulf of St. Lawrence to reduce ship strikes with whales in the summer of 

2017 (MacKinnon & Fraser, 2017). 

In conclusion, major factors of marine shipping activities can be classified into three groups, 

namely:  maritime security, marine safety and marine ecosystem. The management measures for 

each factor can implicate multiple receptors including local communities, marine and coastal 

wildlife, shipping companies and industry, fisheries, the resource industry, cruise tourism and 

multiple levels of governments (see Table 2). According to these identified receptors, a multi-

level stakeholder group, their management targets and interests can be identified. 
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Table 2. Major Factors in Marine Shipping and the Receptor groups of Shipping Impacts 
Receptors 

 
             
                  Factors       
Issues 

Local 
community 

Marine 
and coastal 
wildlife 

Shipping 
companies 
and 
industry 

Fisheries Resource 
industry 

Cruise 
tourism 

Multiple levels 
of governments  

Maritime 
securitya 

 
Time and 
Schedules 

 
Affect 
hunting time; 
travel time; 
annual re-
supply time. 

 
Overlap 
with 
breeding 
and feeding 
times for 
marine flora 
and fauna 

 
Change 
shipping 
schedules  

 
Affect 
fisheries 
season 

 
Affect 
resource 
extraction and 
transportation 
time 

 
Affect time 
and 
schedules 
for cruise 
ships and 
tourism 

 
Affect 
government 
service time and 
monitoring time 

 
Position or 
Location 
(Hydrographic 
mapping) 

 
Disturbs on-
ice routes and 
routes to 
other 
communities; 
changes in 
hunting 
areas. 

 
Increases 
ship strikes 
and noise 

 
Motivates 
commercial 
shipping 
services to 
use 
voluntary 
corridors  

 
Overlaps 
with 
fisheries 
resource  

 
Overlaps with 
regions rich in 
natural 
resources 

 
Encourages 
cruise ships 
to use 
corridors 
occasionally  

 
Sets up Low-
Impact Shipping 
Corridors (GOC), 
mandatory 
routeing and 
reporting 
schemes (IMO 
and coastal 
states) 

Marine 
safetyb 

 
Accidents 

 
Discharge 
pollutants 
accidentally 
and affect the 
living 
environment 

 
Discharge 
pollutants 
accidentally 
and threaten 
marine 
ecosystems 
 

 
Lose ship, 
goods and 
crew life 

 
Discharge 
pollutants 
accidentally 

 
Affect 
resource 
transportation 
schedule  

 
Accidental 
discharge of 
pollutants 
affects the 
beauty of 
landscape 

 
Set up pollution 
incident response 
and NORDREG 
(CCG);  

                                                           
a Maritime security is concerned with the prevention of intentional damage, particularly for ensuring security for people and goods 
(AMSSA, 2017). 
b Marine safety refers to the safety of regular operation of ships and ports in the Arctic waters (Roe, 2009) 
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Class/Design 
of ships  

Affects ship 
types for re-
supply 

Protects 
marine 
organisms 

Promotes 
safe 
operation in 
the Arctic 
water 

 Affects 
navigation and 
loading 
capacities of 
resource 
transportation 

 Set up Polar 
Code (IMO, 
2016); SOLAS 
(1974); TC 
regulations 

Ship operation 
and crewing 

Increase 
employment 
of coastal 
communities  

Protect 
marine 
organisms 
through 
safe 
operations 

Increase 
safety of 
ships and 
crew 

 Encourage 
marine safety 
of resource 
transportation  

 Set up Polar 
Code (IMO, 
2016); SOLAS 
(1974) 

Types of 
shipping 
activities 

Community 
Re-Supply 

Scientific 
research 

Trans-Arctic 
Shipping; 
Destinational 
Shipping. 

Fisheries  Resources 
exploitation of 
Oil, Gas and 
Minerals 

Tourism Voluntary 
Tanker Exclusion 
Zone in B.C. 
(TC) 

Marine 
ecosystem 

Pollution 
prevention 

Prevents 
Green House 
Gases 
(GHGs) 
emission and 
ship-based 
pollution 

Changes in 
life patterns 
of marine 
organisms 
due to 
under water 
noise 

Requires 
higher 
management 
standards for 
shipping 
industry 

Reduces 
pollution’s 
threats on 
growth and 
life safety 
of fishes 

Increases the 
cost of 
resource 
transportation  

Protects and 
improves 
the quality 
of the 
landscape 
beauty 

Sets up Polar 
code (IMO, 
2016); AWPPA, 
zero discharge 
act (TC) 
  

Special areas Set up areas 
of traditional 
use of local 
communities 

 Set up 
ATBA for 
reducing 
ship-whale 
strike; 
MPAs 

Set up 
special 
requirement 
for shipping 
industry 

Set up No-
fishing 
zones 

Add special 
requirements 
for resource 
exploitation  

Set up No-
cruise 
traffic areas 

Design special 
areas for vessel 
discharges and 
PSSA 
(MARPOL, 
IMO) 

Special 
mandatory or 
voluntary 
measures: 
type, size and 
speed of ships 

Protect 
coastal 
environment 
for local 
communities 

Lower 
speed to 
reduce ship 
strike with 
whales 

Increase 
shipping 
costs 

Protect 
fisheries 
resources 

Increase the 
cost of 
resource 
transportation 

Affect cost, 
schedule 
and route 
planning 

Limit tanker size 
(TC) and set up 
APMs (IMO) 
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4.2 Stakeholders and their interests 

Adapted from Demeyer and Turbelboom (2014), stakeholders in a marine shipping management 

regime are groups or individuals who have impacts on marine shipping management and who 

directly/indirectly benefit or are negatively affected by management measures. Stakeholder 

involvement in the decision-making process has been regarded as an essential element in 

environmental and resource management (Young et al., 2013). Marine shipping management 

within NMTC is typically complex, uncertain, multi-scale and affects multiple actors and 

agencies. Therefore, the decision-making process should be flexible to a changing environment 

and be able to integrate diverse knowledge and values (Reed, 2008). To achieve this, stakeholder 

participation in such a decision-making process is needed and stakeholders are considered as 

decision makers in this MCDA study. 

A stakeholder analysis is particularly important at the beginning of a stakeholder involvement 

process (Demeyer & Turbelboom, 2014). Once the stakeholder analysis is conducted, best 

practices of alternatives and criteria of attributes can be used by the selected stakeholders to 

evaluate different forms of institutional arrangement for managing marine shipping activities 

within NMTC. Stakeholder analysis is an approach and procedure for identifying the key 

stakeholders in an issue and assessing their respective interests in that issue (Grimble & Chan, 

1995). The second major result of this paper is identifying stakeholders of marine shipping 

management in the Canadian Arctic. It is well recognized that, stakeholder participation in 

government decision-making process can generate many benefits (Irvin & Stansbury, 2004). 

Stakeholders are willing to support the governance regime when it is clear that their interests 

have been identified and taken into consideration (Beveridge et al., 2015). Also, stakeholders are 
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more likely to facilitate cooperation with other stakeholders based on their common interests and 

to build partnerships which can support the governance regime. 

Based on literature review, 39 stakeholders were identified and classified into four groups 

according to their levels of governance: international, national/federal, territorial and local. Each 

group covers government institutions and stakeholders who have interests in local communities, 

shipping industry, marine wildlife, fisheries, natural resources and other receptors of Arctic 

marine shipping activities. 

4.2.1 The International governance level 

The International Maritime Organization (IMO), shipping classification societies and 

representatives of the international shipping industry focus on maritime transportation issues 

specifically. Their interests lie in marine security, maritime safety and marine ecosystems. As an 

intergovernmental forum for Arctic governments and peoples, the Arctic Council set Arctic 

security, safety and defence as their top priorities. As for marine shipping management, the 

Arctic Council has addressed ecological impacts caused by increasing shipping activities on the 

Arctic marine environment, as well as socio-economic impacts on coastal communities through 

their Arctic Marine Shipping Assessment (AMSA) (AC, 2009). International NGOs such as 

Greenpeace and World Wildlife Fund (WWF) focus on the ecological shipping risks to marine 

ecosystems. Furthermore, the Association of Arctic Expedition Cruise Operations (AECO), 

international commercial fisheries, and international research teams address the issues related to 

cruise tourism, commercial fisheries and scientific research, respectively. 

4.2.2 The National or Federal governance level 

The national/federal level stakeholder group includes many of the federal departments in 

Canada. First, from the perspective of marine shipping activities, Transport Canada (TC) has set 
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up a series of national regulations and policy frameworks emphasizing maritime security, marine 

safety and marine environment protection. The Canadian Hydrographic Service (CHS) has 

provided services in the marine shipping corridors. The Canadian Marine Advisory Council 

(CMAC) is TC's primary consultative body for marine matters. The Canadian Coast Guard 

(CCG) has provided marine safety services for search and rescue, marine shipping accidents and 

pollution response. The CCG also has ice-breakers for marine navigation services. Fisheries and 

Oceans Canada (DFO), Environment and Climate Change Canada (ECCC), and Parks Canada 

focus on marine ecosystem issues specifically. These three federal departments can set up 

Marine Protected Areas (MPAs) to protect Arctic ecosystems from negative impacts arising from 

increasing shipping activities. Indigenous and Northern Affairs Canada (INAC) whose 

predecessor is Aboriginal Affairs & Northern Development Canada (AANDC), and the Canadian 

Northern Economic Development Agency (CanNor) address the issues particularly related to the 

local and indigenous communities. Major concerns are about community re-supply, disturbance 

of traditional lifestyle, discharges from ships, community employment and economic 

development. Currently, the jurisdictional status of some Arctic waters remains controversial 

(VanderZwaag et al., 2008). The increasing shipping activities in the Arctic could give rise to 

future jurisdictional disputes as well as threats to national sovereignty. Therefore, the 

Department of National Defence (DND) may need to enhance their policies and strategies 

regarding the increasing marine shipping activities in the Canadian Arctic in order to protect 

navigational rights and Canadian sovereignty. Domestic commercial fisheries and the natural 

resources exploitation industry are searching for economic benefits partly relying on effective 

marine shipping. Research institutions like Oceans North Canada and the National Research 
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Council (NRC) focus on shipping route design and proposing mitigation options to reduce 

negative shipping impacts on the marine ecosystem. 

4.2.3 The Territorial governance level 

The most important stakeholder at the territorial level is the Government of Nunavut (GN) 

because the starting point and the main body of the planned NMTC corridors are under GN’s 

jurisdiction. Based on the Nunavut Land Claims Agreement (NLCA, 1993), GN focuses on 

shipping activities and indigenous peoples’ rights. To be specific, GN promotes increased 

shipping activities in the Arctic in order to benefit economic development of local communities 

in Nunavut. Potential economic benefits include increasing community re-supply, exploiting 

natural and social resources, and developing Arctic road and port projects in Nunavut. 

Meanwhile, indigenous people and their living environment should be protected from the 

potential negative socio-ecological impacts brought by shipping activities. To achieve these 

targets, three of the four co-management institutions (see section 2.2.1 Co-management for 

details) established under the NLCA (1993) could address marine shipping or shipping-related 

issues. NWMB focuses on the disturbances between ships and marine organisms, while the 

NIRB emphasizes the overall socio-ecological impacts engendered by shipping activities. NPC 

had proposed a draft plan for marine shipping management in Nunavut, which includes shipping 

impacts evaluation, shipping corridors design, risks of marine shipping and overlapping areas 

between shipping routes and sensitive sea areas. Aside from the co-management bodies, the 

Nunavut Marine Council (NMC) is another collaborative body addressing marine issues in 

Nunavut. As for marine shipping management, the NMC focuses on ship construction, standards 

of ship operations, and environmental response.  
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4.2.4 The Local governance level 

Stakeholders associated with the local level generally have a strong Inuit background. The Inuit 

Circumpolar Council (ICC) focuses on ecological impacts from ships and specializes in shipping 

route design, marine ecosystem protection, and cruise ship tourism development. ICC also 

commented on the broad social impacts brought by the shipping industry on coastal communities 

(see ICC, 2008). Inuit Tapiriit Kanatami (ITK), Hunters and Trappers Organizations (HTOs), 

Inuit local communities and Regional Inuit Associations (RIA) are primarily concerned about the 

social impacts brought by the increasing shipping activities on local communities and indigenous 

people. Nunavut Tunngavic Inc (NTI), as a local company focused on hydrographic mapping 

and survey activities, would also like to see meaningful engagement of indigenous people, 

especially on issues related to traditional hunting and fishing activities. There are also 

stakeholders from the local level that have interests in fisheries resources, with concerns about 

the potential changes to fishing areas and timing. 

Based on the previous analysis about major factors in marine shipping and the receptor groups of 

shipping impacts, a single changed factor in marine shipping activities can have multiple impacts 

on different kinds of receptor groups. Similarly, these receptors can affect multiple groups of 

stakeholders related to marine shipping activities. Major players, or key stakeholders, in the 

marine shipping governance regime in the Canadian Arctic and their diverse interests are listed 

in this section (see Table 3). These stakeholders can contribute to the success of marine shipping 

management through NMTC, when their interests are taken into consideration in the decision-

making process. 
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Table 3. Stakeholders of Shipping in the Canadian Arctic and their Interests 
 
Governance 
level 

Receptor 
group 

Stakeholders  Management targets and interests 

International 

Governance 
Institution  

International 
Maritime 
Organization 
(IMO) 

 Marine security (ship construction and 
operations); 

 Maritime safety (goods and life); 
 Marine ecosystem (marine environment and 

shipping pollution). 
 

Arctic Council 

 Security, Safety and Defence (political); 
 Marine environment (ecological impacts); 
 Social impacts of shipping; 
 Economic impacts of shipping industry. 

 

Local 
communities; 
Marine and 
coastal 
wildlife 

World Wildlife 
Fund (WWF) 

 Mitigate risks of oil spill; 
 Mitigate ship-wildlife collision;  
 Reduce underwater noise;  
 Pollution prevention and marine environment 

protection;  
 Reduce greenhouse gas emissions from ships. 

 

Greenpeace 
 Shipping risks of oil spill;  

 Ship-wildlife collision. 

International 
research teams 

 Time (research season); 

 Research vessel routes; 

 Marine and coastal ecosystem. 

Shipping 
industry 

International 
Shipping industry 

 
 Ship owners, operators and crew;  
 cargo owners;  
 chartering companies;  
 shipbuilders. 

 

Classification 
Societies 

 Classification (marine security); 
 Ship-building. 

 

Fisheries 
International 
commercial fisheries 

 Time (fisheries season); 
 Fishing areas. 

 

Resource 
industry 

International 
resource companies  

 Natural resources exploitation time; 
 Natural resources exploitation sites; 
 Natural resources exploitation cost. 

 

Cruise 
tourism 

Association of 
Arctic Expedition 

 Cruise shipping lines/zones; 
 Sites that can be visited by cruise ships; 
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Cruise Operations 
(AECO) 

 Wildlife protection; 
 Mandate ship operational guidelines (safety, 

crew, environment protection etc.). 
 

Federal or 
National 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Governance 
Institution 
for marine 
shipping 

Transport Canada 
(TC) & Canadian 
Marine Advisory 
Council (CMAC) 

 
Issues related to maritime security, marine safety; 
marine environment protection: 

 Discharges: Arctic Shipping Pollution 
Prevention Regulations (ASPPR); 

 Position: Northern Marine Transportation 
Corridors (Low impact shipping corridors); 

 Speed (i.e. Area To Be Avoid); 
 Communication between ships and 

communities; 
 Time: for communities’ supply/commercial 

shipping; 
 Other types of transportation (i.e. on-land 

transportation and over-ice routes, No ice-
breaker zones, No-icebreaking zones); 

 Ship no-go zones; restricted-use zones. 
 
 

Canadian 
Hydrographic 
Service (CHS) 

 Position: North Marine Transportation 
Corridors (Low impact shipping corridors); 

 Hydrography (sea charts). 

Canadian Coast 
Guard (CCG) 

 
Marine safety services: 

 Search & Rescue; 
 Marine accident and pollution response; 
 Marine navigation. 

 

Department of 
National Defence 
(DND) 

 
 Shipping safety control zones; 
 Maritime navigational rights; 
 Canadian sovereignty; 
 Shipping security. 

 

Governance 
institution 
for local 
communities 

Canadian Northern 
Economic 
Development 
Agency (CanNor) 

 Community re-supply; 
 Shipping affected place and time of traditional 

hunting activities, traditional and commercial 
fishing activities; 

 Community employment and revenue; 
 Discharges from shipping and communities’ 

living environment. 

Indigenous and 
Northern Affairs 
Canada (INAC)c 

                                                           
c Indigenous and Northern Affairs Canada’s predecessor is Aboriginal Affairs & Northern 
Development Canada (AANDC) 
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Federal or 
National 

Governance 
institution 
for marine 
ecosystem 
(fisheries and 
wildlife) 

Fisheries & Oceans 
Canada (DFO) 

 The overlapping areas of shipping routes and 
important habitats; 

 Ballast water and non-indigenous species 
(NIS); 

 The change of shipping patterns due to the 
change of shipping environment and its 
impacts assessment; 

 Shipping safety control zones; 
 Impacts of the forecast shipping season. 

Environment and 
Climate Change 
Canada (ECCC) 

 Sea ice forecast  
 Discharges/Emissions from ships; 
 The overlapped areas of shipping routes and 

important habitats; 
 Increased shipping for oil & gas exploration, 

development and cruise ships. 
 

Parks Canada 

 Surveys of uncharted waters (safe navigation 
access); 

 Overlapped areas of shipping routes and 
establishment of national parks or Marine 
Protected Areas (MPAs). 

 

Governance 
institution 
for natural 
resources  

Natural Resource 
Canada (NRCan) 

 Natural resources exploration activities; 
 Prospect of a longer shipping season; 
 Construction of a deep-water port; 
 Possibility of fuel and cargo spills; 
 Disturbance of wildlife; 
 Underwater and airborne noise; 
 Destabilization of fast ice; 
 Efficient and effective shipping routes through 

the ice. 
 

Shipping 
industry 

Domestic shipping 
industry 

 Ship owners, operators and crew;  
 cargo owners;  
 chartering companies;  
 shipbuilders. 

 

Fisheries  
Domestic 
commercial fisheries 

 Time (fishing season); 

 Fishing areas. 

Natural 
resource 
industry 

Domestic natural 
resource industry 

 Time and schedule; 
 Types of ships; 
 Size of ships; 
 Cost of shipping. 

Marine 
ecosystem 

Oceans North 
Canadad 

 The Integrated Arctic Corridors Framework 
(low-impact shipping corridors); 

                                                           
d Oceans North Canada is one of several networks that consider northern marine issues, others 
include MEOPAR, Clear Seas, ArcticNet etc. 
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and local 
communities 

 Maritime/Ocean governance; 
 Impacts of sea ice in shipping routes; 
 Protecting life; 
 Arctic standards for Oil Spill Prevention, 

Response, and Safety; 
 Areas to be avoided (ATBAs); 
 Vessel safety communication system; 
 Community involvement. 

National Research 
Council (NRC) 

 Shipping time; 
 Shipping Routes. 

 

National marine 
research teams 

 Time (research season); 

 Research shipping routes; 

 Marine and coastal ecosystem. 

Cruise 
tourism 

Domestic cruise 
tourism interests 

 Potential chances for developing cruise 
tourism 

Territorial 

Governance 
institution 

Government of 
Nunavut 

 Shipping and communities re-supply; 
 Road and Port Projects; 
 Shipping industry and revenue; 
 Indigenous peoples’ right; 
 Socio-ecological impacts brought by marine 

shipping activities. 
 

Wildlife and 
fisheries 

Nunavut Wildlife 
Management Board 
(NWMB) 

 Time (important time for wildlife (i.e. 
migration, breeding, hunting); 

 Marine mammal-ship collision; 
 Habitat destruction by ice-breaking. 

Cruise 
tourism and 
resources 

Nunavut Planning 
Commission (NPC) 

 Noise (underwater noise); 
 Direct mortality of marine mammals; 
 Cumulative effects on ecosystem; 
 Oil spill; 
 Ice-breaking; 
 High risks for marine safety; 
 Northern Marine Transportation Corridors; 
 Ecological restrictions on marine shipping; 
 Shipping routes overlap and interrupt on-ice 

tracks. 
 

Shipping 
industry 

Nunavut Marine 
Council (NMC) 

 Infrastructure of marine shipping for 
community supply; 

 Potential year-round ice-breaking interfering 
with wildlife habitat, travel, harvesting, etc. 

 Effectiveness of oil spill clean-ups in ice-
covered waters; 
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 Development and enforcement of proper 
standards for ships operating in ice-covered 
waters, including trained operators with 
experience in Nunavut. 

 

Local 
communities 

Nunavut Impact 
Review Board 
(NIRB) 

 Review shipping activity proposals; 
 Analyze the potential socio-ecological 

impacts brought by shipping industry on local 
communities and marine environment. 

 

Local 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Local  

Fisheries  
Inuit commercial 
fisheries 

 Time (fishing seasons); 

 Fishing areas. 
 

Local 
communities 
and marine 
ecosystem 
(marine 
environment 
and wildlife) 

Inuit Circumpolar 
Council (ICC) 

 Mandatory vessel tracking and reporting 
system; 

 Protect reliance on marine mammals (Inuit 
food security); 

 Cruise ships; 
 Nuclear powered icebreaker has constant 

leaks; 
 Mandatory Polar Code. 

 
Inuit Tapiriit 
Kanatami (ITK) 
 

 Economic impacts; 
 Impacts on marine mammals; 
 Shipping routes overlap and interrupt on-ice 

tracks; 
 Impacts on traditional lifestyle; 
 Search and rescue and the Canadian Rangers. 

Hunters and 
Trappers 
Organizations 
(HTOs) 
 

Inuit Communities 
 

Regional Inuit 
Associations (RIA) 

Marine 
shipping 

Nunavut Tunngavik 
Inc (NTI) 

 Search and rescue/incidents; 
 Traditional activities: hunting and fishing; 
 Meaningful engagement of indigenous people; 
 Hydrographic mapping; 
 Mapping and survey activities. 
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4.3 Institutional arrangement alternatives 

There are three forms of institutional arrangement identified in the preceding literature review. 

The third major result of this study is to explain and compare the three alternatives from the 

perspectives of definitions, application areas, best practices, strengths and weaknesses. This 

analysis can help stakeholders get a deep understanding of each institutional form before doing 

an MCDA decision matrix. 

4.3.1 Alternative 1: Co-management 

Co-management is an institutional arrangement through which multiple stakeholders achieve an 

agreement covering a specific geographic region and make decisions affecting multiple actors 

(Osherenko, 1988). After decades of development, co-management has been applied in resource 

management of fisheries (see Beem, 2007; Nielsen et al., 2004), wildlife (see Dale & Armitage, 

2011) and natural resources (see Ferdous, 2015), as well as establishment and management of 

Marine Protected Areas (MPAs) (see Dodson, 2014).  

Strengths of co-management have been summarized by Goetze (2004): Co-management can 

increase input from local stakeholders and improve local control by integrating Traditional 

Ecological Knowledge (TEK). With sustainable conflict mitigation, improved resource 

management can be realized through co-management. However, there are also some weaknesses 

of co-management (Goetze, 2004): First, regional governments can be resistant to sharing power 

with local co-managers, so that the co-management body lacks decision-making authority. 

Second, stakeholders’ multiple interests result in difficulties with building partnerships, while 

achieving consensus among these stakeholders will increase governance complexity and costs. 

There are also some difficulties integrating TEK and scientific knowledge.  
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The best practices of co-management identified in this study are the co-management boards in 

Nunavut for their successful experiences in dealing with comprehensive issues.  

4.3.2 Alternative 2: Co-governance 

Co-governance is an arrangement in which ultimate decision-making authority resides with a 

collaborative body, where power and responsibility are shared between government and local 

stakeholders (Dodson, 2014). The most popular application areas for co-governance include 

resource management (fisheries, wildlife and natural resources) and marine reserves 

management (see Dodson, 2014; Feit, 2005; OAG, 2016).  

Co-governance arrangements can overcome the structural barriers to stakeholder collaboration 

by providing platforms for communication and equal participation (Jacobson & Robertson., 

2012). Also, co-governance can integrate science knowledge and TEK and embrace multiple 

stakeholders’ interests (Jacobson & Robertson., 2012). Federal governments, such as the UK, 

Australia and New Zealand have embraced co-governance arrangements in recognition that 

traditional institutional arrangements are not suitable for dealing with complex and wicked 

problems2 (Fenwick et al., 2012; Ling, 2002). There are some institutional barriers in co-

governance, such as weak accountability and reporting mechanisms (Fenwick et al., 2012), and 

limited resources exchange among stakeholders, making it difficult to maintain functional and 

adaptive partnerships (Jacobson & Robertson., 2012).  

The best practice identified in this study for co-governance is the Natural Resource Management 

(NRM) programme in Australia (see Head & Ryan, 2004). 

                                                           
2 Wicked issues/problems are generally seen as complex, open-ended, and intractable. Both the 
nature of the problem and the preferred solution are strongly contested (Head, 2008). 
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4.3.3 Alternative 3: Shared Leadership 

Shared leadership is a property of a group where leadership functions are shared among group 

members (Drescher, Korsgaard & Wigand, 2014). Shared leadership offers a concept of 

leadership practice as a group-level phenomenon (Fletcher & Kaufer, 2003). Shared leadership is 

widely used in business for team-building as well as school education. 

Shared leadership can promote effective group processes and outcomes: Group members gain 

experience from each other (Drescher et al., 2014) and achieve greater consensus, collaboration 

and coordination (Cox et al., 2003), higher intragroup trust and cohesion with less conflict 

(Bergman, J. Z., Rentsch & Bergman, S. M., 2012). The overall benefits are improved 

motivation and performance of group members (Drescher et al., 2014). However, the biggest 

barrier in shared leadership application is that the hierarchical leaders of the group are charged 

with creating less hierarchical organizations (Fletcher & Kaufer, 2003). This paradox could lead 

to a disappearance of the shared leadership principle during real management practice (Fletcher 

& Kaufer, 2003). 

There’s not much literature about the application of shared leadership in a governance regime. 

The best practice identified in this study is the New Shared Arctic Leadership Model project 

developed with the support from Indigenous and Northern Affairs Canada (INAC). 

It is important to provide stakeholders a clear description of the three forms of institutional 

arrangements by presenting general definitions and pointing out their strengths and weaknesses 

(see Table 4) before evaluating them. Stakeholders can then evaluate these three alternatives 

based on their own experiences and the criteria provided in the section. 
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Table 4. A Comparison among Three Forms of Institutional Arrangements 
 Co-management Co-governance Shared Leadership 
Definition Co-management is an 

institutional arrangement, 
whereby multiple 
stakeholders achieve an 
agreement covering a 
specific geographic region 
and make decisions affecting 
multiple actors. 

Arrangements in which 
ultimate decision-making 
authority resides with a 
collaborative body, where 
power and responsibility 
are shared between 
government and local 
stakeholders. 

A property of a group 
where leadership functions 
are distributed among 
group members.  
Shared leadership offers a 
concept of leadership 
practice as a group-level 
phenomenon. 

Application 
areas 

Resource management 
(fisheries, wildlife and 
natural resources); marine 
protected areas 

Resource management 
(fisheries, wildlife and 
natural resources); marine 
reserves 

Business area: team 
building and school 
education 

Selected best 
practice 

Four co-management boards 
in Nunavut, Canada 

Natural Resource 
Management (NRM) 
programme, Australia 

New Shared Arctic 
Leadership Model 

Strengths 1. Improve resource 
management; 
2. Increase input from local 
stakeholders; 
3. Sustainable conflict 
mitigation; 
4. Integration of traditional 
local knowledge; 
5. Increase local control. 

 

1. Overcome the structural 
barriers to stakeholders’ 
collaboration;  
2. Integrate social and 
ecological knowledge; 
3. Provide platforms for 
communication and equal 
participation among 
stakeholders; 
4. Embrace diversity of 
perspectives and interests; 
5. Good for dealing with 
complex and wicked issues. 

 

1. Promote effective group 
process and outcomes; 
2. Group members gain 
experience from each other; 
3. Improve motivational 
implications and 
performance of group 
members; 
4. Less conflict, greater 
consensus; 
5. Higher intragroup trust 
and cohesion; 
6. Greater collaboration and 
coordination. 

 
Weaknesses 1. Lack of decision-making 

authority for local co-
managers; 
2. Government resistant to 
share power with local co-
managers; 
3. Difficulties with building 
partnerships; 
4. Increase governance 
complexity and costs; 
5. Difficulties in integrating 
traditional ecological 
knowledge and scientific 
knowledge. 
 

1. Institutional barriers 
make it difficult to maintain 
functional and adaptive 
partnerships; 
2.Limited resources 
exchange among different 
stakeholders; 
3. Weak accountability and 
reporting mechanisms 
within the co-governance 
scope. 

1. Hierarchical leaders are 
charged with creating less 
hierarchical organizations; 
2. Shared leadership 
principles “get 
disappeared” during 
practices. 

Sources: Bergman et al., 2012; Controller and Auditor-General, 2016; Cox et al., 2003; Dodson, 2014; 
Drescher et al., 2014; Fenwick et al., 2012; Fletcher & Kaufer, 2003; Goetze, 2004; Jacobson & 
Robertson., 2012; Osherenko, 1988. 
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4.4 Attributes and criteria for institutional arrangements 

Attributes are components that can contribute to the effectiveness of the institutional framework. 

The criteria can show how well each institutional form meets the requirements of the different 

attributes. The literature review identified several attributes and criteria to assess successful 

arrangements of co-management, co-governance and shared leadership (see Controller and 

Auditor-General, 2016; Goetze, 2004). In this section, some attributes and criteria drawn from 

the literature are described.  

The following attributes and criteria are suggested to be subsequently applied in an MCDA 

decision matrix for stakeholders to use and evaluate different institutional arrangements: (1) 

integrity of decision-making procedures; (2) legal basis and jurisdiction; (3) specificity and 

clarity; (4) financial support for the institutional body; (5) degree of collaboration; (6) 

representativeness; (7) equality; (8) cost efficiency; (9) effectiveness; (10) uncertainty; (11) 

tightness, and (12) transparency. These 12 attributes and their 22 corresponding criteria serve to 

show the evaluation standards of the institutional arrangements in this study (see Table 5). 

Attribute 1: Integrity of decision-making procedures  

There are two criteria for evaluating the integrity of the decision-making procedures in different 

institutional arrangements. Criterion 1 considers the integrity of rules and regulations for the 

decision-making process. These rules include rules for proposal rating/ranking/selection, rules 

for necessary trade-offs and regulations for voting. As for Criterion 2, a complete decision-

making framework should provide guidelines or principles for public participation. The 

arrangement that includes complete decision-making procedures will receive a high score (green) 

while incomplete ones will receive medium (yellow) or low (red) scores. 
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Table 5. Attributes and Criteria of Three Forms of Institutional Arrangement 

Attributes Criteria 

Integrity of 

decision-making 

procedures 

1. Does the institutional arrangement include complete rules/regulations for 

decision making procedures such as: 

o Proposal rating/ranking/selection; 

o Trade-offs; 

o Voting system/process. 

2. Does the institutional arrangement have guidelines/principles for encouraging 

public participation in decision-making procedures? 

Legal basis and 

jurisdiction 

3. Which legislative level is this institutional arrangement based on? 

o Land Claims Agreement; 

o Federal regulations/laws/memorandums of understanding; 

o Official/Public documents of federal, territorial, local department. 

4. Does this arrangement usually involve a single/multiple governance level. 

5. Is this arrangement usually used in single/small/multiple/large jurisdiction(s). 

Specificity and 

clarity 

6. Is this institutional arrangement usually used for solving 

broad/comprehensive/specific/simple issues? 

7. Does the arrangement have a clear/vague purpose/targets? 

8. Do the stakeholders/decision makers participating in this arrangement have 

clear/vague roles and responsibilities? 

Financial support 

for the 

institutional body 

9. Does this institutional arrangement have adequate/inadequate financial 

support from government/organization/company? 

10. Does this management/governance body have constant/intermittent financial 

support? 

Degree of 

collaboration 

11. Does this institutional arrangement take both economic and socio-ecological 

impacts into consideration during the decision-making process? 

12. Does this arrangement consider both scientific knowledge and traditional 

ecological knowledge (TEK) in its knowledge co-production processes? 

Representativeness 13. Are stakeholders in the management/governance board from all/some/part 

of/limited sectors related to the management issue. 

14. Can this arrangement reflect all/most/some different interests of different 

stakeholders. 

Equality 15. Do stakeholders in the decision-making process have equal/unequal 

power/voting rights/veto? 

16. Is each stakeholder in this decision-making process impacted/benefiting 

equally? 

Cost efficiency 17. Will this institutional arrangement consume large/medium/small amount of 

time and energy or, in other words, has a high/medium/low cost efficiency. 

Effectiveness 18. Can the decisions made by the institutions contribute to the goals, targets 

and outcomes established in the arrangement? 

 

Uncertainty 19. Do decisions made under this institutional form have a high/medium/low 

rate of uncertainty during implementation? 
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Tightness 20. Do the stakeholders/participants share a strong/weak or close/loose 

relationship in this management approach/framework? 

 

Transparency  21. Can all the decision-makers/stakeholders access the information (material 

and evidence) for decision-making? 

22. Is the decision-making process transparent to the public outside the 

management board?  

 

Attribute 2: Legal basis and jurisdiction  

Criterion 3 (legislative level), Criterion 4 (governance level) and Criterion 5 (jurisdictional area) 

are the three evaluating criteria under this attribute. First, an institutional arrangement will have a 

strong legal basis if it is established under a land claims agreement. Also, federal regulations, 

laws and memorandum of understanding documents are relatively strong legal support. Official 

or public documents published by related governmental departments can also provide legal basis 

to some extent. From the perspective of marine shipping management in the Arctic, an 

arrangement which involves multiple governance levels and multiple jurisdictions are more 

suitable. As a consequence, arrangements have applicable laws, diverse levels of government 

and multiple jurisdictions will receive high scores with green colors while incomplete laws, same 

government level and single jurisdiction will receive low scores with red colors. 

Attribute 3: Specificity and clarity 

Three criteria address different perspectives of this attribute: Criterion 6 (management issues), 

Criterion 7 (purpose and targets) and Criterion 8 (roles and responsibilities). First, since marine 

shipping is a complicated issue, any arrangement that is usually used for solving comprehensive 

issues is more suitable than those that are used for solving simple issues. An arrangement would 

also have better outcomes if it has a clear management purpose. Also, stakeholders participating 
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in the arrangement will have a better performance if their roles and responsibilities are clear. 

Thus, institutional arrangements in which stakeholders have clear recognition of their roles and 

purpose will be assigned a green color. Also, arrangements which are used for solving 

comprehensive issues will receive higher scores. 

Attribute 4: Financial support for the institutional body 

The two relevant criteria here focus on the source (Criterion 9) and frequency (Criterion 10) of 

financial support for the institutional body. First, if the management or governance board has 

adequate funding from government departments, this arrangement’s likelihood of success is 

high. In contrast, funding from organizations and companies is less reliable. Second, an 

institutional body would more likely achieve future success if it has guaranteed constant 

financial support on a regular basis. If the arrangement already has sufficient and constant 

financial support, it will get a higher score. 

Attribute 5: Degree of Collaboration 

There are two criteria under this category, namely Criterion 11 (impact) and Criterion 12 

(knowledge). The first criterion focuses on the multiple impacts brought by shipping activities. A 

reasonable arrangement should consider both economic and socio-ecological impacts of their 

decisions. Meanwhile, the arrangement should support the knowledge co-production3 mainly of 

scientific knowledge and Traditional Ecological Knowledge (TEK). An arrangement that 

considers multiple impacts and different kinds of knowledge gets a high score with a green color. 

                                                           
3 Knowledge co-production refers to the collaborative process of bringing multiple knowledge 
sources, types and disciplines together to address a defined problem and build an integrated 
understanding of a specific problem (Dale & Armitage, 2011). 
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Attribute 6: Representativeness 

This attribute refers to the representativeness of stakeholders in the decision-making process. 

There are two criteria addressing different aspects of representativeness: Criterion 13 (sector) 

and Criterion 14 (interest). An arrangement that has created opportunities for multiple 

stakeholders from diverse related sectors to participate as decision makers will get a high mark 

with a green color. Conversely, a limited range of stakeholders in an arrangement will result in a 

lower mark with a red color. Similarly, the management plan or governance policy should reflect 

most of the interests of different stakeholders. An arrangement that can reflect multiple interests 

will get a higher score; on the contrary, a lower score will be assigned when addressing limited 

interests. 

Attribute 7: Equality 

There are two criteria related to the attribute of equality, namely Criterion 15 (voting right) and 

Criterion 16 (benefit). The first refers to equality of power in the decision-making process. The 

most basic requirement for this criterion is equal voting rights among stakeholders at the same 

governance level. Compared to the rights of government decision makers, the more equal the 

rights that stakeholders in lower governance levels can get within the arrangement, the higher 

rank that the corresponding institutional form can get through evaluation. The voting equality of 

each institutional form can be assessed according to the regulations of stakeholders’ rights 

distribution in the decision-making process. The other criterion suggests that stakeholders should 

be impacted and benefit fairly through the institutional arrangement. However, equally impacted 

doesn’t mean each stakeholder can get exactly the same impacts and benefits. Rather, equally 

impacted means common responsibilities, and differentiated expenses and benefits. Specifically, 

stakeholders get common but differentiated benefits instead of getting the same kind of benefits. 
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For example, local communities allow industry developers to use their land and resources in 

order to get more jobs and income, while developers follow the sustainable development 

principles and respect the traditional culture of indigenous people. Stakeholders will assess this 

criterion based on their knowledge and experience, and evaluate how well their interests and 

benefits are considered equally through the institutional form.  

Attributes 8: Cost efficiency 

There is one criterion (Criterion 17) about an institutional arrangement’s cost efficiency. High 

cost-efficiency means realizing a set outcome with less input. A successful arrangement should 

achieve its targets with a high cost efficiency while consuming small amount of time and energy. 

Therefore, arrangements that have high cost efficiency will receive a higher score with a green 

color. 

Attribute 9: Effectiveness 

Management effectiveness is defined in multiple ways, but all analysts have to deal with two 

fundamental questions (Skjærseth & Wettestad, 2002): what has been achieved and how well 

actual achievements meet the requirements of management targets? There is one criterion 

(Criterion 18) to help stakeholders evaluate the effectiveness of three forms of institutional 

arrangements. A better institutional form can help stakeholders to make decisions which have 

more significant and beneficial impacts on the management regime. The green color will be 

assigned to an arrangement with high effectiveness while a red color will be assigned to an 

arrangement with low effectiveness.  
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Attribute 10: Uncertainty 

Criterion 19 is used for analyzing the level of uncertainty inside an institutional arrangement. 

The governance or management plan made by decision makers through a successful institutional 

arrangement should be based on a high degree of consensus reached by stakeholders. If such 

decisions can be implemented with a low rate of uncertainty, the arrangement and will also 

receive a high mark with a green color in the decision matrix table. 

Attribute 11: Tightness 

Criterion 20 is used for analyzing the tightness of the relationship between stakeholders in the 

institutional arrangement. There is a greater likelihood of success of the arrangement if 

stakeholders can build a strong and close relationship between themselves. Thus, if stakeholders 

within the governance body have a close relationship, that kind of institutional arrangement will 

receive a higher score with a green color in the evaluation. 

Attribute 12: Transparency 

The last two criteria are used to analyze the transparency of different institution arrangements. 

The first criterion (Criterion 21) focuses on sharing information, especially material and 

evidence sharing between decision makers. The more information that the arrangement allows 

stakeholders to access, the better outcomes will be achieved. Also, a good arrangement should be 

transparent to the public (Criterion 22). For example, the arrangement should allow public 

outsiders to attend decision-making meetings as observers or have public hearings for the 

proposed management plans. Arrangements that let both stakeholders and the public have access 

to the information for decision-making process will receive a higher rank with a green color, 

while lower transparency will result in a red color with a lower rank. 
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In conclusion, these 22 criteria can be used by stakeholders in the evaluation process for 

selecting a better institutional arrangement for managing marine shipping activities in the Arctic. 

Stakeholders can assign green, yellow and red colors to each form of institutional arrangement 

according to the criteria descriptions and their own experiences. The next sector provides an 

example of an MCDA decision matrix based on the previous literature review and the three 

institutional arrangements.  

4.5 MCDA Decision Matrix for 3 Institutional Arrangements 

The criteria developed in the preceding section can be used by stakeholders to evaluate different 

forms of institutional arrangements by assigning different colors to them. This paper proposed an 

example of complete decision matrix for Arctic marine shipping governance as the fifth result of 

this study (see Table 6). The opinions in this example are based on the evaluations of the three 

alternative institutional arrangements and information gleaned from the literature review, 

whereas in actual practice of the planned NMTC stakeholder workshop, the final results can be 

quite different due to stakeholders’ personal experiences and informed perspectives. The results 

of each cell will be explained separately below. Each cell is uniquely labelled using the row and 

column identifiers for ease of reference. 

The description for each cell in the MCDA decision matrix table provide the contact for the 

assessment and justifies the color choice, as follows. Different colors demonstrate different 

levels of fulfillment of each criterion. Green refers to a high level of fulfillment, while yellow 

refers to a medium level and red refers to a low level. 
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Table 6. MCDA Decision Matrix for 3 Institutional Arrangements (Green for high fulfillment of each 
criterion; yellow for medium fulfillment and red for low fulfillment.) 

Institutional arrangements 
                                                 

Alternatives 
Attributes                     Criterion 

Co-
management 

Co-
governance 

Shared 
Leadership 

Alternative 1 
(A1) 

Alternative 2 
(A2) 

Alternative 3 
(A3) 

Integrity of decision 
making procedures 

Criterion 1 
(C1) 

A1C1 A2C1 A3C1 

Criterion 2 
(C2) 

A1C2 A2C2 A3C2 

Legal basis and 
jurisdiction 

Criterion 3 
(C3) 

A1C3 A2C3 A3C3 

Criterion 4 
(C4) 

A1C4 A2C4 A3C4 

Criterion 5 
(C5) 

A1C5 A2C5 A3C5 

Specificity and clarity Criterion 6 
(C6) 

A1C6 A2C6 A3C6 

Criterion 7 
(C7) 

A1C7 A2C7 A3C7 

Criterion 8 
(C8) 

A1C8 A2C8 A3C8 

Financial support for 
the governing body 

Criterion 9 
(C9) 

A1C9 A2C9 A3C9 

Criterion 10 
(C10) 

A1C10 A2C10 A3C10 

Degree of 
Collaboration 

Criterion 11 
(C11) 

A1C11 A2C11 A3C11 

Criterion 12 
(C12) 

A1C12 A2C12 A3C12 

Representative  Criterion 13 
(C13) 

A1C13 A2C13 A3C13 

Criterion 14 
(C14) 

A1C14 A2C14 A3C14 

Equality  Criterion 15 
(C15) 

A1C15 A2C15 A3C15 

Criterion 16 
(C16) 

A1C16 A2C16 A3C16 

Cost Efficiency  Criterion 17 
(C17) 

A1C17 A2C17 A3C17 

Effectiveness  Criterion 18 
(C18) 

A1C18 A2C18 A3C18 

Uncertainty Criterion 19 
(C19) 

A1C19 A2C19 A3C19 

Tightness  Criterion 20 
(C20) 

A1C20 A2C20 A3C20 

Transparency  Criterion 21 
(C21) 

A1C21 A2C21 A3C21 

Criterion 22 
(C22) 

A1C22 A2C22 A3C22 
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Cell A1C1: Co-management got a relatively high rating with a green color under Criterion 1 

(integrity). Co-management boards usually have a clear decision-making process, specifying 

different rights and responsibilities for different levels of stakeholders. Integrated decision-

making principles, rules and regulations can be found in a co-management arrangement easily 

and stakeholders are encouraged to participate in equitable voting systems. Co-management 

boards also encourage stakeholders to carry out necessary trade-offs for achieving consensus and 

making decisions.  

Cell A2C1: Co-governance rated medium for integrity of decision-making rules with a yellow 

color. Co-governance arrangements have some principles for proposal rating and selection, but 

there’s little chance for local stakeholders to have trade-offs and equal voting rights with 

government departments since the governing authority of the governance body is generally 

delegated from higher level government departments.  

Cell A3C1: Shared leadership got the lowest rating (red) in regard to the integrity of rules for the 

decision-making process (Criterion 1). Because in a shared leadership model, stakeholders 

typically participate as contributors or advisors to the management plans instead of participating 

as decision makers. As a consequence, stakeholders don’t need to rank or vote for the proposals 

under this arrangement and there are no rules for instructing stakeholders to make decisions 

within this arrangement. 

Cell A1C2: Co-management arrangements have guidelines and principles for encouraging public 

participating in the decision-making processes, as a consequence, this form of arrangement got a 

high rating (green) under Criterion 2. Such co-management boards contain representatives from 

local communities and initial decisions are made at a lower level by members of the public (see 
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Figure 3: the decision-making process of NWMB for details), then progressively pass through 

higher level decision-makers. There is also some guidance for holding public hearings, 

community visits and workshops regularly. So, the overall rate of public participation in co-

management arrangements’ is high. 

Cell A2C2: Co-governance arrangements are rated medium (yellow) for public participation 

guidelines (Criterion 2). In co-governance practices, decisions are made by the governance body 

and the members on governance boards are selected by both the government and communities. 

Although the governance board considers public opinions in the decision-making process, there 

are no guidelines for the public to participate directly in such a decision-making process. 

Cell A3C2: Shared leadership is rated relatively high (green) for public participation (Criterion 

2). For example, there are clear public partnership principles in the New Shared Arctic 

Leadership Model (Simon, 2017). Representatives from different government levels, community 

members, industry participants, NGOs and scientists can discuss directly with the Minister's 

Special Representative (MSR) within this arrangement. 

The next criterion is related to legislation upon which different forms of institutional 

arrangements are based (Criterion 3). There are three legislative levels namely, Land Claim 

Agreement, federal regulations/laws/memorandums of understanding, and official/public 

documents of federal/territorial/local departments. 

Cell A1C3: Co-management is rated at a high level with respect to the legislative criterion with a 

green color. Co-management arrangements in Canada established under land claims agreements 

are supported by the Section 35 of the Constitution Act or, in other words, have a “Duty to 

Consult” (Canada Act, 1982). Also, some federal departments and territorial governments have 
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developed a series of regulations and guidelines to promote and support co-management 

processes. 

Cell A2C3: Co-governance arrangements also obtain a high level for legislative concerns 

(green). Co-governance arrangements have a strong legal basis from federal regulations or 

memorandums of understanding. Also, multiple levels of governments have some regulations 

and guidelines to support a cooperation among diverse stakeholders from multiple governance 

levels inside the governance body. 

Cell A3C3: Conversely, the shared leadership arrangement has been rated as a lower legislative 

level (red). Shared leadership is seldom used in resource management or area governance; thus, 

it is hard to identify a related legislative basis within the current legal system. Although the New 

Shared Arctic Leadership Model is supported by the federal department INAC, currently, there’s 

no supportive legislations from other federal departments, territorial governments or the land 

claims agreements. 

Different levels of governance, such as federal, territorial/provincial or local level, have different 

political power and jurisdictions. Criterion 4 addresses the governance level involving in the 

particular form of institutional arrangement. 

Cell A1C4: Co-management rated a green color with a high degree of multi-level governance 

institutions’ involvement. Taking the Nunavut Wildlife Management Board (NWMB) for 

example, the decision board includes representatives from local, territorial, federal governments, 

NGOs, business sectors and other related organizations. 
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Cell A2C4: Similarly, co-governance was also rated with the green color because this form of 

institutional arrangement encourages cooperation among local, territorial, federal and even 

international institutions. The Australia co-governance board for natural resources management 

has combined local stakeholders and decision makers from multiple federal government 

departments together to balance their needs. 

Cell A3C4: In contrast, shared leadership only rated in a yellow color for only including 

stakeholders from limited governance levels in the decision-making process. The proposed New 

Shared Arctic Leadership Model has engaged participants from the federal government, 

territorial government and local communities. There are diverse involvements of vertical 

government levels, however, the horizonal participation from different federal departments is 

limited. To be specific, ministers from INAC, ECCC and DFO engaged in this shared leadership 

model (Simon, 2016), while other important federal departments such as TC, NRCan and Parks 

Canada didn’t participate in this developing process. 

Criterion 5 focuses on different ranges of jurisdictional areas. The arrangement used in single or 

small jurisdictional area will rate red while an arrangement used for large management areas or 

multiple jurisdictions will be rated with green.  

Cell A1C5: Co-management was rated very low with a red color according to this criterion. As 

noted earlier, co-management arrangements are widely used for resource management and 

managing Marine Protected Areas (MPAs). What these two applications have in common is a 

specific management area with multiple jurisdictions. Although management areas occur at 

different sizes in different co-management plans, nevertheless these areas are very specific with 

precise boundaries and functional divisions. However, from the perspective of marine shipping 
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management, this form of institutional arrangement is not suitable for managing shipping 

activities which cover large areas with multiple jurisdictions and multiple resources. 

Cell A2C5: Co-governance was rated relatively high with a green color under the Criterion 5 for 

multiple jurisdictions. Co-governance arrangements have been developed for governing large 

areas covering multiple jurisdictions. In Australia, the co-governance arrangement for natural 

resources addresses this issue at a national scope. Thus, this form of institutional arrangement is 

suitable for marine shipping management from the perspectives of large areas and multiple 

resources management. 

Cell A3C5: Having a high degree of fulfilling the criterion for multiple jurisdictions, shared 

leadership rated a green color. Shared leadership has been applied to address complicated issues 

in a relatively large area, namely the Canadian Arctic, which has diverse resources and covers 

multiple jurisdictions.  

Cell A1C6, Cell A2C6 and Cell A3C6: Criterion 6 evaluates the specificity of management 

issues that different forms of institutional arrangements use in application. Co-management was 

rated as yellow under the criterion for specificity. Marine shipping management is a broad issue 

related to managing multiple resources and multiple jurisdictions. Co-management, however, has 

generally been applied to solve management issues which are specific, such as fisheries quota, 

wildlife hunting quota or MPAs with specific management targets. Co-governance got high 

rating with a green color since co-governance has been applied for solving comprehensive issues. 

Such issues address the governance of a relatively large area, which covers multiple jurisdictions 

with different resources. Co-governance is more applicable for maritime governance given its 

extensive range of applications. Shared leadership can also be used to address comprehensive 
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issues in a large area. However, shared leadership has very few applications in resource 

management. As a result, this form of institutional arrangement was only rated as a medium level 

with a yellow color. 

Cell A1C7, A2C7 and A3C7: Criterion 7 is used for evaluating the clarity of management 

purposes. Co-management got a high grade with a green color for the criterion of specify. Co-

management arrangements usually have very specific managing areas, purposes and targets. For 

example, fisheries co-management has specific management targets like quota and Total 

Allowable Catch (TAC). Co-governance ranked in a medium position with a yellow color. Co-

governance arrangements usually have some general targets to reflect the common interests of 

multiple stakeholders. In contrast, the form of shared leadership as an institutional arrangement 

for management issues, was assigned a red color due to its very broad management purpose and 

vague management outcomes.  

The clarity of stakeholders’ roles and responsibilities are measured by Criterion 8. Arrangements 

setting clear roles and responsibilities for participating stakeholders will be rated with a green 

color while stakeholders’ vague roles and general responsibilities will result in a red color. 

Cell A1C8: Stakeholders on a co-management board have clear recognition of their roles and 

responsibilities as decision makers. Local level decision makers can make basic local decisions 

and then report them to the decision makers in upper levels. Although decision makers from the 

federal government level usually have the final approval right for decisions, but they can only 

reject decisions when the evidence is not enough to support decisions made by local level 

decision makers (NWMB, 2016). Therefore, co-management was assigned a green color for its 

clear descriptions for stakeholders’ responsibilities. 
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Cell A2C8: Co-governance only got a medium ranking with a yellow color due to the fact that 

stakeholders’ roles and authorities are not very clear and specific. Stakeholders’ authorities are 

delegated from the upper level governance institutions whether they are decision makers, 

information collectors or reporters are decided by the overall governance arrangement. 

Cell A3C8: Shared leadership got a red rating for participants’ vague roles in an arrangement. 

Participants in the shared leadership model are supposed to participate as decision makers 

instead of only making contributions to the future management plan. However, in the Shared 

Arctic Leadership Model, stakeholders currently participate primarily as contributors who 

provided information and knowledge for federal government decision makers. 

Cell A1C9, A2C9 and A3C9: Criterion 9 is used to illustrate different financial sources for 

institutional arrangements. Co-management arrangements got a green color for their adequate 

financial support from related government departments, multiple organizations (including 

NGOs) and different companies who have interests in the management areas. Co-governance 

was also rated as a good arrangement with a green color for its adequate funding. However, it 

seemed like shared leadership often does not have enough financial support due to its relatively 

limited range of stakeholders’ participation. In the current stage, the Shared Arctic Leadership 

Model is funded by INAC. Territorial governments and industries got involved in the developing 

process only as participants not as funders. So, shared leadership was assigned with a medium 

yellow. 

Cell A1C10, A2C10 and A3C10: Criterion 10 measures the continuity of funding. Co-

management arrangements are routinely revised on a regular time period, so co-management got 

a green color for its steady financial support. Co-governance bodies can also get predictable 
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funding from federal departments and other sources; therefore, co-governance was rated in 

green. Co-management and co-governance plans and investments are made cyclically, and the 

funding duration was accepted by the stakeholders before the implementation. Shared leadership 

only got a medium rank with yellow for its program-based mode and unclear research duration. 

The second phase of the new Shared Arctic Leadership Model was completed in February 2017, 

the funding source for the next phase was not described in its final report. 

Cell A1C11, A2C11 and A3C11: The three institutional arrangements were evaluated under a 

Criterion 11 for multiple impacts analysis. Co-management and go-governance got a high rate 

(green) because of their considerations of economic, social and ecological impacts in the 

decision-making process, while shared leadership only ranked as yellow due to its limited 

business participants and its limited consideration of the economic aspect. 

Cell A1C12, A2C12 and A3C12: Criterion 12 addresses the knowledge co-production process 

within the decision-making process for a given institutional arrangement. Co-management and 

co-governance got high rank (green) for their integrated knowledge production process of both 

scientific and traditional knowledge. Similar, the current outcomes of the Shared Arctic 

Leadership Model showed traditional and scientific knowledge co-production on issues related to 

socio-economic well-being of indigenous people and ecological conservation of the Arctic 

environment. However, limited consideration has given to technological and economic aspects. 

Therefore, shared leadership only got a medium rate (yellow). 

Cell A1C13, A2C13, and A3C13: Criterion 13 focuses on the representativeness of stakeholders 

in the decision-making process. Co-management was rated high with a green color for its 

integrated stakeholders of governments, NGOs, communities, scientists and industry 
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representatives into decision-making process. Co-governance boards get their authority from 

government, resulting in fewer representatives from industries and business areas. Therefore, co-

governance only got a yellow color with medium rating. The current shared leadership 

arrangement has encouraged the public participation in the developing process. However, in the 

current stage, representatives from territorial governments, industrial companies and 

communities did not participate as decision makers. Consequently, shared leadership only got 

low rating with a red color. 

Cell A1C14, A2C14 and A3C14: Co-management and co-governance were rated in green 

according to Criterion 14 for representation of different interests of multiple stakeholders. In 

order to reflect and balance their interests, stakeholders are encouraged by some principles 

within the arrangements to achieve consensus or trade-offs. Shared leadership was rated as 

medium yellow due to its emphasis on communities’ interests but lack of reflecting some special 

business interests. 

The next two criteria focus on the equality of the arrangements. Criterion 15 measures voting 

equality in the decision-making process. And Criterion 16 measures the equality of benefits and 

impacts that stakeholders can get from the arrangement. 

Cell A1C15: The co-management arrangement was rated as green for equal voting rights. 

Stakeholders from the same level of governance institution, or marine-related sectors, usually 

have equal voting rights for making decisions or selecting decision packages through co-

management. In some co-management plans, all the stakeholders participated as decision makers 

and have the same voting rights as federal representatives for selecting proposals. 
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Cell A2C15: In comparison, local stakeholders in a co-governance arrangement cannot get equal 

rights compared to the government departments since their authorities were delegated from 

upper-level government. Therefore, co-governance only got a yellow color with medium rank. 

Cell A3C15: A shared leadership arrangement rated low under the criterion for equal voting. 

Local participants have made contributions to the comprehensive management plan in studied 

examples, but the arrangement didn’t cover any principles for those stakeholders to vote for 

anything. Therefore, most stakeholders are not decision makers within the shared leadership 

mode, and they don’t have equal voting rights in the decision-making process. 

Cell A1C16: Co-management arrangements got high rank under this criterion for equally 

impacting and benefiting various stakeholders. Equality doesn’t mean getting the same impact 

and benefit from the same issue but getting benefits on key interests and reaching compromises 

on other issues. The trade-offs and voting principles in the co-management approach support 

stakeholders to get relatively equal impacts and to benefit equally from the management plan.  

Cell A2C16: Co-governance was rated as a medium rank with a yellow color. In a co-governance 

arrangement, the government usually sets up some priorities or major considerations in advance. 

These priorities aim to achieve the overall governance target, which may bring more benefits to 

key stakeholders regarding to key issues. In short, although a co-governance arrangement often 

tries to balance the interests of all stakeholders, there are some stakeholders which may need to 

make certain sacrifices without a balancing offset. 

Cell A3C16: Shared leadership was only rated low with a red color. To date, developed under the 

supports from INAC, the Shared Arctic Leadership Model has placed more consideration on the 
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indigenous communities’ side. Therefore, community members are supposed to get more 

benefits from this form of institutional arrangement. 

Criterion 17 measures the cost efficiency of different forms of institutional arrangements. Cost 

efficiency is measured through the amount of consumed time and energy during the decision-

making process. 

Cell A1C17, Cell A2C17, and Cell A3C17: Co-management got a really low rate under the 

criterion of cost efficiency. Some co-management processes have taken a long time to achieve 

consensus among stakeholders or to balance their interests. Consensus and balances are critical 

to a co-management plan and cannot be avoided. Therefore, co-management arrangements have 

been criticized for their low cost-efficiency. However, once consensus has been reached by 

multiple stakeholders, the remaining decision-making process becomes more efficient. Co-

governance was ranked as a medium cost efficiency. Since the government has set up some 

priorities beforehand, the stakeholders or decision makers can allocate more resources to targeted 

issues. This clear orientation helps the implementation to be carried out in an efficient way. 

Shared leadership ranked high with a green color for its higher cost efficiency. Although a shared 

leadership model usually has general targets for their projects, in the example, Minister’s Special 

Representative (MSR) can choose the most efficient way for public participation or for 

addressing management issues.  

Cell A1C18, A2C18 and A3C18: According to Criterion 18 (effectiveness), co-management and 

co-governance were rated very effective with green colors because their management plans 

usually have real and broad impacts on the management areas and resource users. Conversely, 

the shared leadership arrangement wasn’t effective for solving management issues for lack of 
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experience in resource management related areas. Therefore, shared leadership was ranked as 

low effective with a red color. 

Cell A1C19, A2C19 and A3C19: Criterion 19 measures the uncertainty in different 

arrangements. Co-management has the highest rate of uncertainty (red) compared to the other 

two arrangements. It is hard to achieve consensus among multiple stakeholders who have 

conflicting interests and strong say in the decision-making process. Co-governance performed 

better with a yellow color, since the government usually sets up priorities and provides 

orientation for governance body. Shared Arctic Leadership Model rated with the lowest level of 

uncertainty because instead of a manageable plan, the current outcomes are mainly suggestions. 

These suggestions have been accepted by participants so that the overall rate of uncertainty is 

low. 

Relationships among different stakeholders are evaluated according to Criterion 20. An 

institutional form will be rated in a green color if stakeholders can develop or share a strong 

relationship among themselves. 

Cell A1C20: Relationships in a co-management arrangement were rated as medium strong 

(yellow), since the stakeholders are usually representatives from independent organizations or 

departments. They were called to participate in the co-management process bringing their own 

interests and priorities. Therefore, stakeholders in co-management board are less strong in 

relationships and partnerships. 

Cell A2C20: Representatives in a co-governance body have strong relationships among 

themselves. Decision makers in the co-governance board were selected and appointed by both 

the federal government and the community members and the work in the governance body is 
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full-time work for them. Decision makers form the governance board with consensus on the 

issues and targets and aim to achieve these targets. Therefore, co-governance was ranked in a 

relatively high position with a green color. 

Cell A3C20: Shared leadership stakeholders got a medium strong (yellow) for relationships 

among each other. Most communities’ members shared strong relationships built on their 

traditions, which contribute to total tightness of the institutional arrangements. However, the 

connections among federal departments, territorial governments and industrial representatives 

are not strong. 

The last two criteria measure the transparency of an institutional form. 

Cell A1C21, Cell A2C21 and Cell A3C21: Criterion 21 focuses on stakeholders’ access to the 

needed information. Stakeholders in co-management and co-governance arrangements can 

access information used for decision-making process, so they were rated with high information 

transparency. However, the shared leadership model was rated with a red color because it didn’t 

mention the way information is shared between participants and government leaders. 

Cell A1C22, Cell A2C22 and Cell A3C22: Information transparency to the public is measured 

by Criterion 22. The co-management arrangement was ranked as high transparency for sharing 

information with public outsiders. The co-management boards, such as the Nunavut Planning 

Commission (NPC) usually have all kinds of online resources of information collection and 

decision-making process. Co-governance rated medium transparency (yellow) for the regular 

release of their reports and decisions. Shared leadership is rated as a relatively low transparency 

for its few materials and information that are open for the public, and the major reports do not 

help outsiders understand their arrangements.  
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In conclusion, the MCDA decision matrix provides an intuitive way to show the evaluation 

results for the three alternative forms of institutional arrangements based on the information and 

opinions derived from the literature review. 

 

Chapter 5 DISCUSSION and RECOMMENDATIONS 

The literature review provided background information on marine shipping and alternative forms 

of institutional arrangements within the Northern Marine Transportation Corridors (NMTC) 

initiative. Multiple Criteria Decision Analysis (MCDA) provided a logic framework and tool for 

evaluating different forms of institutional arrangements. In this section, the final results of the 

MCDA decision matrix for the three selected institutional arrangements are discussed. Next, the 

future application of this methodology is described. Finally, limitations of this study are 

presented, followed by some recommendations for both the evaluation process and the decision-

making process. 

5.1 Discussion of results 

According to the decision matrix for the MCDA (Table 6), co-management received 15 green 

cells, 2 yellow cells and 3 red cells. Co-management was ranked at the highest level under most 

of the criteria, except for jurisdictional area size, practicality for solving comprehensive issues, 

cost efficiency, uncertainty and tightness. 

The evaluation results of co-governance have a strong tendency for middle of the road outcomes. 

Co-governance didn’t receive any red cells and received 11 green cells as well as 9 yellow cells 

for 20 criteria. The results illustrated that co-governance was as good as co-management under 

some criteria, while not superior in the remaining criteria. 
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The model of shared leadership only received 4 green cells under the criteria of public 

participation principles, cost efficiency and uncertainty. Another 8 aspects were ranked as 

yellow. The 8 low scores with red color appeared under the criteria for procedure integrity, legal 

basis, clear purpose, clear stakeholder roles, limited sectors, equality, effectiveness and 

transparency.  

Table 7. Results Summary of MCDA Decision Matrix for 3 Institutional Arrangements 
 Green (High) Yellow (Medium) Red (Low) 

Co-management 15 2 3 

Co-governance 11 9 0 
Shared Leadership 4 8 8 

 

According to the results, co-management seems to be the best form of institutional arrangement 

for managing marine shipping activities within the NMTC (Table 7). Osherenko (1988) pointed 

out that in a decision-making process, stakeholders preferred high engagement rates and 

complete decision-making rules. These characteristics can be found in co-management 

arrangements. Furthermore, the well-established institutional structure, rich research and 

practical experience of co-management in the Canadian Arctic can contribute to successful 

shipping co-management. However, the low cost-efficiency and large uncertainty of the 

implementation of co-management remain as problems to be solved in the future. Co-

management has been widely recognized for integrating different stakeholders in decision-

making processes, although reaching consensus among many stakeholders can increase 

management complexity and costs (Goetze, 2004). These contradictions can limit the overall 

effectiveness of co-management. 
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Co-governance has a medium cost-efficiency and medium rate of uncertainty. The governance 

authority is delegated from the upper-level government, and the government usually sets up 

general targets and orientations in advance (Dodson, 2014). Therefore, stakeholders participate 

in such decision-making process with pre-existing consensus on priorities. Furthermore, co-

governance has been applied to solving comprehensive issues with multiple jurisdictions and 

multiple resources (Fenwick et al., 2012). The successful co-governance experiences can also 

help in developing the maritime governance plan for NMTC in the Canadian Arctic, since Arctic 

marine shipping management covers a wide range of areas and multiple resources related to 

shipping activities. 

Shared leadership was rated as medium and low according to most of these criteria, because this 

form of arrangement lacked experience in resource and environmental management areas. 

Although stakeholders in a shared leadership mode have cohesive relationships between 

themselves (Cox et al., 2003), the incomplete process can prevent stakeholders from making 

decisions in practice. The institutional form of shared leadership needs further development and 

more discussions for its future application in maritime governance. At its current stage of 

development, it seems that shared leadership is not applicable and suitable for solving marine 

shipping management issues within NMTC. 

From the former analysis of the three forms of institutional arrangements, each of them has its 

own advantages and limitations. Through MCDA, all those advantages and limitations are 

reflected in the decision matrix results. Therefore, MCDA is a suitable comparative tool for 

stakeholders to evaluate and select appropriate institutional forms for management issues. 
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• Co-management is more suitable when: 

o The management problem is concrete and definite; 

o Legal basis is strong; 

o Financial support is adequate; 

o Management areas have clear boundaries; 

o Complete internal regulations can help all stakeholders’ rights to speak and make 

decisions. 

• Co-governance is better when: 

o Multiple levels of governance exist; 

o A large governance area exists whose impact extends beyond a single jurisdiction or 

single resource; 

o Stakeholders have strong relationships between themselves. 

• Shared Leadership is more beneficial when: 

o A large management area exists whose impact extends beyond a single jurisdiction or 

single resource; 

o Members are closely linked and share the same status when making decisions; 

o Financial support is limited, or high cost-efficiency is required. 

In conclusion, the MCDA decision matrix reflected that, based on current literature, co-

management is the most appropriate form of institutional arrangement for marine shipping 

management within NMTC. In other applications, stakeholders can use this MCDA approach to 

choose appropriate institutional form for particular management issues, perhaps applying 
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different conceptualizations of the problem as well as a different set of criteria. In order to make 

better choices, stakeholders may need to understand the strengths and limits of different 

institutional arrangements before the evaluation. 

5.2 Future application 

The methodology of this study can be used in the future NMTC stakeholder workshop, which 

will be held in Iqaluit for developing maritime governance policies. The purpose of the 

workshop can be to identify stakeholders for the NMTC and select different institutional 

arrangements for maritime governance through NMTC.  

By using the identified factors and receptors of Arctic marine shipping activities, the first session 

of the workshop will identify stakeholders related to maritime governance through the NMTC 

framework. The purpose of this session is to confirm who can make decisions for marine 

shipping through NMTC and what they want to manage. Next, based on their own experience, 

stakeholders can use selected criteria to evaluate different forms of institutional arrangements 

and select the most suitable form for managing marine shipping activities in NMTC. The 

purpose of this session is to show how stakeholders want to manage marine shipping activities. 

Furthermore, in real applications, stakeholders always have some priorities among selected 

criteria. For example, some of the stakeholders may consider that the legal basis is essential to an 

arrangement, while others may think the financial support and cost efficiency are more crucial to 

the implementation of the management plan. Therefore, some preparations can be made before 

the institutional evaluation session. For example, stakeholders can reach a consensus on weights 

for each criterion beforehand and then, instead of different colors, scores can be assigned to 
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different alternatives. Thus, more accurate results can be delivered through a weighted 

calculation system. 

5.3 Limitations of this study 

This sector will demonstrate the limitations of this research. 

First, this research is exploratory and preliminary. The selected forms of institutional 

arrangement were deduced from previous practices and the literature review. This study may not 

consider enough of the stakeholders related to marine shipping activities, as only major 

stakeholders were identified in this study. However, there are likely some stakeholders that are 

not evident to researchers, but who have influence on the local area. These stakeholders can be 

confirmed with the further development of related research and consultation with existing 

stakeholders. As well, the selection of the attributes and criteria is not robust enough. These 

criteria were selected from the previous literature review, while in a real application, 

stakeholders may propose some other criteria based on their own management experience with 

maritime issues. 

Also, this study doesn’t have a complete MCDA analysis process. The traditional MCDA 

process should include a weighting system and weighted calculation. However, in this study, 

there were no weights assigned to criteria as they are all considered equal, while stakeholders 

may have some priorities for some criteria. Therefore, in the true practice, stakeholders can reach 

consensus on weights for criteria before they start rating each form of institutional arrangement. 

Although this study has some limitations, it achieved its major purpose of demonstrating that 

MCDA is a useful tool for analyzing and selecting the best form of institutional arrangement for 

managing marine shipping activities in the Canadian Arctic. By using the example for an NMTC 
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workshop, this study will pave the way for future studies on stakeholder analysis and framework 

evaluations. 

5.4 Recommendations 

Following are some recommendations for evaluating and selecting appropriate forms of 

institutional arrangements for maritime governance within NMTC by using Multiple Criteria 

Decision Analysis. These recommendations address two aspects of the management problem: the 

evaluation process and the decision-making process. 

First, as for the evaluation process, it may be better to allocate weights to different criteria and 

use weighted calculations to get precise results. These measures can help stakeholders achieve 

more convincing outcomes and prevent a polarization effect, which would partially benefit some 

of the stakeholders. Also, in future applications, resources and time can be invested in those 

attributes and criteria which have a relatively large proportion in the weighting system. This can 

increase the total cost efficiency of the institutional arrangements.  

Second, in order to build up an effective decision-making process, it is important to understand 

who can manage marine shipping and what they want to manage in advance. In a decision-

making process, different participants may generate different decisions due to their interests. 

Therefore, it is very important to identify stakeholders and their interests in advance, so that 

stakeholders’ needs are fully considered during the decision-making process.  

Third, previously reached consensus is critical to the decision-making process. Decision makers 

should promote more gradual consultations, open meetings, workshops or other patterns of 

public involvement activities to help stakeholders reach broad consensus before final decisions 
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are made. As for managing marine shipping within NMTC, these activities will help stakeholders 

select attributes and corresponding criteria for shipping policy making. 

Fourth, it may be advantageous to combine the strengths of each institutional form into one 

arrangement and form the best institutional arrangement to manage marine shipping in the 

Arctic. For example, co-management could learn some lessons from the co-governance 

arrangement such as letting the federal government set up priorities in advance in order to 

achieve higher cost efficiency. 

Fifth, during the decision-making process, stakeholders should adhere to principles of aboriginal 

consultation and accommodation, by following the instructions and guidelines provided by the 

federal government, for example, the Aboriginal Consultation and Accommodation - Updated 

Guidelines for Federal Officials to Fulfill the Duty to Consult - March 2011 (INAC, 2011). 

Decision makers for the NMTC should integrate those principles into the development and 

implementation of institutional arrangements. 

Last but not least, incorporating both scientific knowledge and TEK into the decision-making 

process is important. Considering TEK during the development of the Arctic marine shipping 

policy framework can provide better understanding of Indigenous Peoples’ relationship with 

marine and coastal areas. In order to achieve this target, decision makers should combine other 

effective methods to capture and communicate TEK as well as to develop knowledge co-

production process for marine shipping activities, such as using recording equipment to collect 

data from interviews and using maps to better display the TEK collected from indigenous people. 
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Chapter 6 CONCLUSION 

The anticipated increase of marine shipping activities in the Canadian Arctic has presented risks 

and challenges to both coastal and marine environments, resulting in the urgent need for 

developing a maritime governance policy framework for this area. Maritime management is a 

complex issue that bridges international, national, territorial and local levels of governance as 

well as different sectors, such as environment protection, business, resources extraction, and 

Indigenous Peoples’ rights. 

To deal with this complex management issue, the Canadian government proposed “Low Impact 

Shipping Corridors” or Northern Marine Transportation Corridors (NMTC), which is a 

promising initiative. Considering the limitations in the NMTC design, it is important to set up a 

decision-making policy framework, which can mitigate risks and maximize benefits for multiple 

stakeholders. Some institutional arrangements have already been implemented to address 

comprehensive issues. In this study, three forms of institutional arrangements were selected from 

a literature review as alternatives, namely co-management, co-governance and shared leadership.  

This study acts as a starting point for managing marine shipping within NMTC and offers an 

example for evaluating forms of institutional arrangements using Multiple Criteria Decision 

Analysis (MCDA). This paper showed that MCDA can be used as an evaluating tool for 

institutional arrangements or policy frameworks. The results illustrated that, based on a literature 

review, co-management was more suitable for maritime governance in the Canadian Arctic. 

Meanwhile, some strengths of co-governance and shared leadership are worth learning by a co-

management board to make up for their structural weaknesses. The methodology in this study 

can be applied at a future NMTC stakeholder workshop with certain adjustments and can 

contribute to the future development of NMTC. 
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Arctic maritime governance is an interdisciplinary issue, and a suitable form of institutional 

arrangement for decision-making processes can contribute to a successful governing practice. 

Therefore, maritime managers should understand and choose an appropriate way to develop a 

decision-making framework and integrate multiple stakeholders into the decision-making 

process. Managers should respect stakeholders’ rights and balance their conflicting interests in 

order to generate more benefits for both governors and indigenous people, protecting the Arctic 

marine ecosystem as well as developing the maritime industry in a sustainable way. 
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