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Abstract 

The need for adaptive management of coasts and oceans is widely recognized. The capital-based 

institutional framework proposed here can be applied at different levels of analysis – operational, 

implementation, political – in such a way that stimulates thoughtful design and monitoring of 

adaptive management initiatives. We illustrate the approach by examining the current derby-style 

Northwest Atlantic harp seal (Pagophilus groenlandica) hunt in Canada. We suggest that a policy 

experiment with transferable seal use rights between hunting proponents and opponents could 

provide valuable information necessary for conflict resolution, reduce the transaction costs of 

managing the seal hunt, and increase net benefits to society.       
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Introduction 

Coastal and marine ecosystems around the world are under stress from increasing human activity (Turner 

et al. 1995, Goudie 2005). The stress is manifested in a number of ways including the loss of biodiversity 

(Wood et al. 2000, Worm et al. 2006), coastal degradation (Lotze et al. 2006), and the collapse of 

fisheries (Myers and Worm 2003, Hutchings and Reynolds 2004). In some cases, biophysical degradation 

can have important direct social consequences (Adger et al. 2005). In other cases, such as the Northwest 

Atlantic harp seal (Pagophilus groenlandica) hunt in Canada, human activities can lead to stress and 

conflict even when biological resources are relatively healthy. 

Coastal ecosystems provide myriad stakeholders with diverse ecosystem services under varied 

governance regimes. For many renewable marine resources, property rights are poorly specified and 

resources are treated as open access goods to be serially exploited (Berkes et al. 2006). In some 

jurisdictions, laws and regulations – often implemented in an ad hoc manner – have become so complex 

that it can make it difficult to reconcile inconsistent policies and regulations (Healey and Hennessey 

1998). In other systems, there is substantial divergence between formal rules and informal social norms, 

the de facto ‘rules in use’ (Acheson 1988). Stakeholders and citizens may also have vastly differing 

perceptions of what constitutes ‘degradation’ or threats to marine resources. We need to address these 

challenges in a systematic way, using sound logic models of social-ecological systems, so that a full range 

of policy options can be identified and considered, direct and indirect outcomes of selected interventions 

can be effectively monitored, and management strategies can evolve to meet new challenges. This is the 

essence of adaptive, or experimental, coastal management (Walters 1997, Rudd 2004).  

The focus of this article is on the development and demonstration of an integrated, institutional 

policy analysis framework for: (1) describing and understanding the ecological and socio-economic state-

of-the-world in terms of capital assets; (2) designing and comparing investment options and institutional 

interventions for sustainable coastal management; (3) understanding and resolving values-based conflicts; 

and (4) implementing results-based management and monitoring. The Institutional Analysis and 

    3



Development (IAD) framework (Ostrom 1990, 2005) can be used as the base for such analyses. When the 

state-of-the-world is contextualized in terms of capital assets, the IAD framework provides a very useful 

platform for framing policy research on sustainability issues (Rudd 2004).  

We use the example of the seal hunt to illustrate the potential utility of this institutional approach to a 

highly contentious coastal management challenge in Atlantic Canada and briefly explore the possibilities 

for an innovative policy experiment, moving from the current derby-style hunt to an individual 

transferable quota (ITQ) system with inter-sectoral transfer rights between hunt proponents and 

opponents. This could provide valuable information on the economic and cultural significance of sealing 

to hunters and rural coastal communities, and on the benefits of more humane harvesting practices to 

animal rights activists and the general public.  

The Atlantic Canadian harp seal hunt 

Six species of seal are found off of Canada’s Atlantic Coast: the harp, hooded, grey, bearded, ringed, and 

harbour seals. The harp seal, with an estimated population of 5.82 million (DFO 2005a), is the most 

abundant in Atlantic Canada. Besides the Atlantic Canadian herd, smaller populations exist off Russia and 

Greenland. 

The seal hunt is closely associated with most, if not all, the cultures that have occupied 

Newfoundland and Labrador for the last 9,000 years. The Palaeo-Indians, the Palaeo-Eskimos, the Thule 

and the Labrador Inuit were all marine-oriented societies (Candow 1989) and many of their ancestors 

today still participate in the seal hunt. Historically, seal blood and meat was used as food, seal oil was 

burned to provide light and heat, and seal skin was used for clothing and shelter (Candow 1989). 

European settlers started taking seals commercially in the eighteenth century although it is believed they 

harvested seals for subsistence since their arrival (Candow 1989, Rose 2007). The living conditions of 

early sealers were filled with hardship and tragedy; the struggles that accompanied the seal hunt (‘the 

organized exploitation of both seals and men’) have been thoroughly documented in the abundance of 

Atlantic Canadian literature on the subject (e.g., Wright 1952, Brown and Harwood 1972). Atlantic 
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Canada’s seal hunt, the largest in the world (McLaren et al. 2001), is now concentrated in two areas off 

Newfoundland and Labrador’s northwest coast (“the Front”) and in the Gulf of St. Lawrence (“the Gulf”). 

Most harp seals are hunted at the ‘beater’ stage, which follows moulting of their white coat, 10 to 14 days 

after birth. 

The pelt is the most economically valuable product derived from the seal hunt; seal oil, meat, 

flippers, and male genitals also have some market value. After peaking around Cdn $100 per pelt in 2006, 

the price for top quality pelts fell to $33 by 2008. Seal pelts have traditionally been exported from Canada 

with minimal value-added processing via a handful of exporters based in Newfoundland, PEI and the 

Magdalen Islands (DFO 2006a). While international seal fur trade statistics are unreliable, limited 

evidence suggests that most pelts are shipped to Norway where they undergo further processing before 

being sold in Russia, China, Korea and other markets. 

Policy Framework 

Capital Assets 

Capital assets are stock variables that have the capacity to provide a flow of goods and/or services to 

society, now and in the future, and which can be combined with other goods or services and transformed 

into valuable outputs (Castle 1998). A second general characteristic of capital is that it requires 

investment, reflecting savings or consumption foregone in one time period, to increase well-being in the 

future. Six kinds of capital assets (natural, financial, manufactured, human, social and cultural) are now 

widely recognized.  

Natural capital refers to the part of the environment (air, water, soil, and ecosystem) that provides 

people with (1) ecological functions that support living systems, (2) products that can be consumed 

(source services), (3) waste assimilation (sink services), and (4) nonmarket amenities (Ekins et al. 2003). 

In the case of the harp seal, the overall population (the natural capital asset) was approximately 5.82 
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million animals in 2005 (DFO 2005a). The seal hunt is a somewhat unusual case because the population 

is at highest recorded levels rather than at depressed levels typical of many Atlantic Canadian fisheries.  

The ecological and human amenity services that harp seals provide are far less clear than the source 

service the population provides to hunters. There has been speculation that the growing Atlantic Canadian 

harp seal population is responsible for the lack of resurgence in groundfish stocks such as the Atlantic cod 

(Hammill and Stenson 2003), which remain largely closed to fishing since the 1992 cod moratorium 

(Rose 2007). Whether changes in the number of seals killed each year during the seal hunt would have 

any direct or indirect impact on Atlantic cod recovery is an open question (Hammill and Stenson 2003). 

From a human amenities perspective, the seal population might provide people with value for non-

consumptive reasons. Some tourists visit PEI in the spring specifically to view seals during the birthing 

season. Other people, in Canada and abroad, may derive a benefit from simply knowing that seals are not 

being hunted; benefits arising from these ‘existence values' may be economically important (Rudd 2007).  

Financial capital refers to the money, property and other financial assets of households, firms, 

governments and non-governmental organizations (NGOs). Financial wealth can be invested to enhance 

other capital assets or used to pay for commodities from outside the system. Many seal hunters are also 

fishers; because fishing in Atlantic Canada is an economically marginal activity, fishers and fishing 

associations have relatively limited access to financial capital. The Government of Canada and the NGOs 

that protest the hunt, the other major actors in the policy arena, are well-financed and have access to 

significant amounts of financial capital.  

There is considerable confusion regarding the net impact of the seal hunt on financial wealth in 

Atlantic Canada (Southey 1997, McLaren et al. 2001). Hunt proponents often imply that the "value" of 

the hunt is equal to the gross revenue; for instance, the total landed value of Cdn $17.5 million in 2005 

(DFO 2006a). From an economic efficiency perspective, this is incorrect. It is clear from other 

government guidelines (TBS 1998) and analyses (e.g., DFO 2006b) that producer surplus (essentially 

profitability) is recognized as the appropriate measure to use for assessing changes in net financial wealth 

arising from policy changes. Given typically modest profit margins in the Atlantic Canadian fisheries 
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(DFO 2006b), in the range of 5% to 20%, aggregate producer surplus from the seal hunt may only range 

from $0.8 to $3.5 million annually. In 2008 seal pelt prices fell by about 50% from 2007 and the number 

of vessels at the Front for season opening fell by about 60% compared to 2007, implying that profit 

margins had entirely disappeared for many sealers and they could not even recover their variable costs of 

going hunting.   

The issue of transaction costs (e.g., gathering information, scientific research, negotiation, Coast 

Guard support operations, monitoring and enforcement, government promotion of the seal hunt) is also 

important for assessing the overall impact of the seal hunt on societal financial capital. Gallon (2001) 

argued that the Government of Canada subsidized the hunt for $6.67 million annually. While there is 

debate over the definition of subsidy, Munro and Sumaila (2002) found that Canadian government 

subsidization was extensive in Atlantic Canada, equalling about 33% of total landed value for the 

fisheries (although largely in the form of income support programs that are not directly relevant to the 

seal hunt). If the transaction costs of governing the seal hunt exceed several million dollars per year, 

which does not seem unreasonable given the inordinate amount of time and effort that Fisheries and 

Oceans Canada (DFO) devotes to an economically minor hunt, it could well mean that the seal hunt 

depletes, rather than enhances, the stock of financial capital in Canada each year. Ultimately, transaction 

costs are paid for by tax-paying citizens and firms across Canada.   

Manufactured capital refers to human-produced goods (e.g., facilities, infrastructure, equipment, 

and technology) that can be used to produce further benefits for people over time. Seal hunting is 

technologically simple but the largest concentrations of seals occur some distance from major fishing 

ports. In 2005, a total of 1,800 vessels participated in the hunt (DFO 2006a). Smaller vessels (the < 35-ft 

fleet) and larger vessels (the 35- to 65-ft fleet) share the annual seal allocation. Seals are killed using 

high-powered rifles, shotguns using slugs, clubs, and hakapiks (a club with a hook). The Coast Guard 

dispatches icebreakers to the hunt to help vessels navigate heavy ice and DFO observer aircraft report seal 

herd locations and monitor the hunt. The NGOs often hire helicopters to access the hunting grounds and 
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some organizations (e.g., the Sea Shepherd Society) also bring vessels to Atlantic Canada to observe and 

protest the hunt.   

Human capital refers to the health, knowledge, skills, training, competencies, and other attributes 

embodied in individuals that facilitate the effective production of personal, social and economic well-

being (Helliwell 2001). While not usually considered in the human capital literature, it is useful to think 

of motivation - an attribute of individuals - as a component of human capital given the importance of 

'champions' in successful implementation of adaptive management (Walters 2007). Seal hunters, many of 

whom have taken part in the annual hunt for decades, may have relatively low levels of formal education 

but high levels of human capital accumulated through on-the-job experience.  

Social capital refers to social networks in society that facilitate mutually advantageous collective 

action by increasing information flow, reducing uncertainty about the world and the behaviour of others, 

and increasing people’s propensity to cooperate (Woolcock 1998, Rudd 2000). It can function within 

communities (helping people cope in the absence of government services), across communities 

(information exchange and capacity building), and between communities and governments (access to 

decision-makers). Fishers have always relied on social capital to access fishing information and cope in 

dangerous conditions. The seal hunting industry has well-developed vertical networks to senior 

bureaucrats and politicians (the current DFO Minister is from Newfoundland).  

Cultural capital is the set of beliefs or behaviours which are produced and transmitted socially, that 

help shape the aptitude or inclination of a group or society to behave in a certain way, and are commonly 

referred to as heritage or tradition (Cochrane 2006). Atlantic Canada has a rich marine-oriented culture 

and the seal hunt, as an iconic activity, is a contributor to cultural identity. When the Atlantic cod 

moratorium took effect many Atlantic Canadians, who typically felt a deep connection to the sea, 

experienced a sense of loss of purpose. Since that time there has been great sensitivity surrounding 

fisheries policy and a shared sense of resentment is still felt in many communities (Sturn 2006).  

Societal Vision and Goals  
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Quality of life can be defined, in large part, by the state-of-the-world as defined in terms of the six capital 

assets (Rudd 2004). Ethics, beliefs, personal experience and cultural attenuation shape preferences, as 

well as personal and societal definitions of quality of life, risk, and sustainability. What poses a threat or 

opportunity to a society depends on the mental filter through which its citizens view the world; there is a 

tremendous amount of variation in how people define quality of life and their subsequent willingness to 

give up one type of asset to gain more of another.  

 There are few Canadian examples of issues that polarize people as much as the seal hunt. On the 

one hand, an extremely high level of support for the hunt, especially within Newfoundland and Labrador, 

has translated into vigorous defence of the hunt by both the Federal and Provincial governments. Those 

advocating the hunt focus on the dire situation in the rural communities where the majority of sealers 

reside, as well as the historic traditions of sealing in Atlantic Canada. On the other hand, those who 

oppose the hunt do so primarily on the basis of the hunt’s inhumane harvesting practices. A national 

survey (n=1000), sponsored by DFO and conducted by polling firm Ipsos-Reid, found that 60% of 

Canadians either strongly (22%) or somewhat (38%) supported a seal hunt that was sustainable, humane, 

and did not target nursing seals (DFO 2005b). The anti-hunt International Fund for Animal Welfare 

(IFAW) countered with a survey (n=1000), conducted by rival national polling firm Environics, that 

showed 73% of Canadians would favour a ban on hunting seals less than three months of age (Fink and 

Sinclair 2005).  

It was the media campaigns of the 1970’s, unrelentingly pushed by Greenpeace and IFAW, that led 

to a global consciousness of the hunt and a 1983 European ban of white-coat seal products (Bjorndal et al. 

1993). However, the hunt itself did not end and many anti-sealing groups continued to use traditional 

media, the internet and celebrity endorsement (e.g., Paul and Heather McCartney's 2006 Canadian visit on 

behalf of the Humane Society of the United States) to raise publicity (and funds) to oppose the ongoing 

hunt. Proponents (the Government of Canada on behalf of sealing interests) and opponents have likely 

spent millions of dollars in getting their views disseminated to the general public. Unlike environmental 

debates that pit materially-motivated industry groups against purposive, values-based interest group 
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coalitions (i.e., Jenkins-Smith and Sabatier 1994), the two polarized sides in the seal hunt debate appear to 

have deeply held policy core beliefs.  

Institutions 

Institutions are comprised of both formal rules and informal social norms about what behaviours are 

required, permitted or prohibited in a society (Crawford and Ostrom 1995). Institutions specify financial 

or social rewards for compliance with (or sanctions for infractions of) acceptable behaviour. As a result, 

they have a strong influence on human incentives, cooperation, and on the critical transaction costs (i.e., 

gathering information, negotiating agreements, monitoring, and enforcement) of coastal management. 

Seven different types of institutions can be differentiated (Ostrom 2005).  

Boundary rules specify who is allowed to participate in prescribed activities and position rules 

specify the role each participant plays (i.e., they are ‘placeholder’ rules). There are three types of 

licensees (position rules) in the seal hunt: commercial, assistant and personal (DFO 2006a). Commercial 

licenses are nominally priced and are only distributed to those sealers who were in possession of one the 

year prior or to people who have held an assistant sealing licence for the two previous years while 

working under a professional seal hunter (boundary rules). In 2005, DFO issued 14,050 commercial 

sealing licenses in total, of which about half were used. Personal use license holders must have a valid 

licence for big game or a hunter’s capability certificate.  

Authority rules specify what actions and activities are permitted, required or forbidden. For the seal 

hunt, authority rules are framed in term of when (seasons), where (zones), and how (gear restrictions and 

rules regarding humane killing) licensed seal hunters are permitted to harvest harp seals. Aboriginal 

people and residents are able to hunt seal north of 53N latitude the whole year for subsistence purposes 

(DFO 2006a). Technically, the season for personal use and commercial harvest is November 15 to May 

15 annually; functionally the commercial season is dictated by seal reproductive biology and ice 

conditions. Most hunting starts in the Gulf in the third week of March, while farther north on the Front it 

starts in the second week of April. Openings can be changed by DFO to reflect changing ice quality, seal 
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abundance, and overall landings. Spatial rules in the seal hunt are defined in terms of fishing zones. The 

underlying principle is that the spatial allocation of fishing effort should reflect biological production 

(70% of the pups are born near the Front and 30% are born in the Gulf region). Finer-scale zones were 

introduced in 2006 to help reduce the competitive nature of the hunt and ensure a humane hunt (DFO 

2006a). Most recently (2008), a ‘three-step’ rule was implemented as part of licensing conditions to 

ensure humane harvest practices (i.e., not skinning seal pups before they are dead). Under the new rules, 

sealers are required to stun the animals (by clubbing or shooting them), test for unconsciousness (an eye 

blink reflex test) and bleed them before the skinning process.   

Information rules specify reporting requirements, which vary according to vessel class. Sealers in the 

35- to 65-ft fleet are required to report their daily harvest to DFO by radio and to record their catches 

daily in a logbook (DFO 2006a). DFO collates the data by species, zone and vessel class for release in 

weekly reports. Community reports, landing checks, and plant statistics are collected by DFO for the <35-

ft fleet and for land-based sealers. Monitoring sealers’ compliance with authority rules is particularly 

difficult due to challenging at-sea working conditions and intense hunting activity.  

Aggregation rules specify how people can make decisions. In political or regulatory situations, for 

example, there may be formal rules regarding committee representation and voting. In the seal hunt, there 

are no formal operational-level aggregation rules specifying how practical matters are organized by 

hunters on the water.  

Scope rules focus on what states of the world (i.e., outputs and outcomes) are permitted, required or 

forbidden. Typically in commercial hunts and fisheries these rules tend to specify seasonal or annual 

Total Allowable Catch (TAC), daily bag limits, size restrictions, and bycatch limits. The main scope rule 

used in the seal hunt is an annual TAC (DFO 2006a), currently (2008) set at 270,000 animals. DFO 

adopted an objective-based fisheries management (OBFM) approach to seal hunt management in the 

2006-2010 management plan. The OBFM approach facilitates a market-driven hunt allowing for a 

maximization of sealer’s economic benefits while ensuring conservation by maintaining the population 

level above 70% of the maximum observed population of 5.82 million (DFO 2006a). The OBFM 
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approach is viewed as a less risky management strategy than the previous replacement yield approach 

(Hammill and Stenson 2007). The TAC is implementing using a sharing arrangement amongst the < 35-ft 

and 35- to 65-ft fleets working in the Gulf and at the Front. Historically, there have not been any grading 

standards regarding seal pelt quality. Given the large variation in seal pelt quality (and value) – a function 

of seal age, method of killing the seal, and post-skinning handling and care – there is currently a move to 

implement a quality grading system (an outcome rule).  

In some industries, payoff rules are used to specify incentives or sanctions for certain behaviours or 

outcomes. The Government of Canada used to provide a direct subsidy to seal hunters for utilizing seal 

meat (carcasses are usually left at the hunting grounds due to the labour intensive nature of preparing 

seals and the low market value of the strongly-flavoured meat). The subsidy was discontinued in 2001.  

Results-Based Management 

Private and public sector organizations are increasingly using “results-based management” frameworks to 

consider the ultimate impacts of their activities and outputs (e.g., Wholey 1999; Kaplan and Norton 

2000). A key concept is that there is a causal chain linking resource use, activities, outputs, and outcomes 

with higher-level societal impacts (i.e., changes in capital assets) that people value.   

Activities are operations or work processes intended to produce specific outputs. Carrying out 

activities requires resources from within the system as well as purchased commodities (goods and 

services) originating from other systems. Outputs are the direct products or services stemming from the 

activities and delivered to a target group or market. Activities and outputs have direct and indirect 

outcomes that impact, along with external factors, the accumulation and depletion of the various capital 

assets.   

The Canadian Auditor General's 1997 criticism of DFO (for a lack of clear fisheries management 

objectives and performance measures, amongst other factors) led to DFO responding with the OBFM 

framework (see Shelton 2007). The intention was to set clear and measurable objectives based on 

biological and socio-economic factors, and use risk management principles to implement a precautionary 
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approach to fisheries management. Most OBFM exercises have so far been defined objectives in narrow 

biological terms. Even in the seal hunt, the only fishery with a practical OBFM plan in place (Rivard 

2006), the economic objectives are narrow in scope. Some progress has been made towards developing 

more robust socio-economic objectives for Large Ocean Management Areas (e.g., Rutherford et al. 2005) 

but progress in implementing results-based management for Canadian coastal resources has been slow.   

Operational-Level Framework 

The components outlined so far can be synthesized into a logic model for policy design, analysis, and 

monitoring (Figure 1). 

 

<<<Figure 1 about here>> 

 

One way to describe capital assets in detail and develop functional sustainability indicators is to 

engage in an ‘unpacking’ exercise (O'Boyle and Keizer 2003), breaking down high level concepts into 

terms of increasing specificity until properties of capital assets can be simply defined, measured and 

monitored. A useful unpacking hierarchy for policy purposes views capital assets as elements of the 

overall system, having attributes that can, in turn, be described by characteristics. Characteristics 

themselves can be described by indicators that provide a single meaningful message (information) used to 

infer the status of a characteristic of the system.  

Institutions shape both incentives and behaviours. A single change in a key rule could conceivably 

lead to substantially different behaviour on the part of resource users (Ostrom 2005). Production activities 

have direct and indirect outcomes that, when combined with influences from outside the system, have 

impacts and lead to changes in the stock of various capital assets. Macroeconomic factors (e.g., economic 

recession and decreasing demand for luxury consumer goods) and demographic change (e.g., out-

migration of younger workers from rural fishing communities to oil industry jobs in Alberta) are 

important exogenous driving forces impacting the seal hunt. 
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Threats or opportunities are defined and evaluated according to the mental model through which 

actors filter the impacts. When people perceive 'threats' to important capital assets, which are framed 

based on their own values and beliefs, they can respond in a number of ways: by curtailing consumption 

of constraining resource flows; by obtaining better information about the state-of-the-world and how 

resource flows can be transformed into outputs more efficiently and effectively; by obtaining better 

information about the preferences and behaviour of others to increase the benefits derived from a given 

quantity of output; and/or by undertaking investments that build capital assets, increase resource flows, 

and alleviate resource bottlenecks. 

Linkages 

At the day-to-day operational level, formal rules and social norms may be taken as fixed but the 'rules of 

the game' can obviously evolve in response to changing ecological conditions, technology, and societal 

values. The rules governing operational situations are crafted in higher-level collective action (Ostrom 

1990) or implementation (Rudd 2004) situations (Figure 2). Actors in implementation situations (often 

civil servants) use resources, undertake activities, are subject to rules, and produce outputs just as 

operational level actors do, except that their outputs are the formal rules and investment decisions that 

shape lower-level operational situations.  

 

<<< Figure 2 about here >>> 

 

The rules governing implementation-level actors are created at an even higher constitutional (Ostrom 

1990) or political (Rudd 2004) level. Political-level situations involve actors and coalitions who engage 

in, or influence, the process of rule-making. Their outputs are (1) policy directions, (2) rules that govern 

the behaviour of implementation-level actors, and (3) coarse-scale investments at the implementation-

level. Human, social and financial capital are key assets for political actors.  
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Outputs from one level cascade down to the next lower level, directly influencing capital asset 

accumulation or depletion at lower levels. The process is not unidirectional, however, and there are 

feedback mechanisms between levels. External driving forces also have impacts at higher levels. At the 

implementation level, resource managers at DFO account for harp seal harvests in Greenland when 

setting Canadian TACs (DFO 2006a). At the political level, DFO has a goal of international leadership in 

oceans management, so strong pressure from the European Union to stop the seal hunt likely has 

significant influence on high-level Government of Canada policy decisions.  

Coupled systems can also be linked horizontally across space (and time). Resources originating in 

one system may eventually be used as inputs in other systems when commodities are sold as intermediate 

goods. Activities within one system can also cause positive or negative externalities that provide benefits 

to, or impose costs on, people in other systems. It is evident that some consumers place a great deal of 

importance on 'credence attributes' (Caswell and Mojduszka 1996) such as environmental sustainability, 

animal welfare, and fair returns for primary producers. These broad preferences relating to production 

processes, rather than commodity characteristics, for have been manifested in recent years with the 

proliferation of ‘green’ products and ‘fair trade’ labels (Rudd in press). Inhumane harvesting practices 

that reduce consumers’ well-being can, in principle, be accounted for if fur buyers can obtain credible 

information about harvest processes and they make consumption choices accordingly.  

While labelling can work for consumers who buy a product, seal hunt opponents adversely impacted 

by hunt practices need other mechanisms and approaches to reflect their loss of well-being because they 

are unlikely to ever purchase seal products. Market boycotts of other Canadian products is a means by 

which NGOs have been trying to sanction Canada for continuing the seal hunt (e.g., Best 2004), though 

with limited success to date. The hunt clearly imposes substantial negative externalities on at least one 

segment of society; donations to NGOs opposing the hunt appear substantial, reflecting some people's 

willingness to pay for curtailing the seal hunt and/or making hunting methods more humane. The 

economic magnitude of this externality (i.e., consumer surplus) has not yet been quantified but could be 

substantial (Rudd 2007), potentially weakening the economic rationale for the seal hunt even further. 
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Can Conflict be Reduced? 

Given the mix of unstable ice, poor weather, the use of high-power rifles at sea, and a history of 

confrontation between hunters and protesters, it is easy to envision incidents with potentially fatal results. 

In addition, effective boycotts of other Canadian export products could have serious consequences for 

Canadian businesses. Clearly there are opportunities for various types of human and economic crises 

associated with the seal hunt. Both sides in the seal hunt debate retain firmly entrenched positions and 

there are unlikely to be compromises between them under the current management system. Indeed, in 

April 2008 there seemed to be a hardening of positions as DFO seized the Sea Shepherd Society’s vessel 

using a police tactical squad (a move that will drastically increase the transaction costs of the seal hunt if 

DFO proceeds with prosecution) and the DFO Minister publicly called the anti-hunt activists “a bunch of 

money-sucking manipulators” (Nguyen 2008).  

Shutting down the hunt is not politically tenable. Are there, then, other management options that 

might be used to reduce the potential for conflict surrounding the seal hunt? If so, are there policy 

experiments that might let us ease into a management transition, gathering important information as we 

proceed? One innovation that we believe worth considering is the development of an Individual 

Transferable Quota (ITQ) system with transfer rights not only intra-sectorally between hunters but also 

inter-sectorally between hunt proponents and opponents.  

The current derby-style seal hunt is often referred to as a ‘regulated open access’ management 

system (Wilen 1995). From an institutional and biological perspective, it is relatively simple albeit with 

ever-increasing ad hoc rules that increase management complexity (Healy and Hennessey 1998). Moving 

from regulated open access to an inter-sectoral ITQ system would involve two main steps: developing a 

quota system in which the TAC was divided into individual shares and allocated to hunters; and making 

the harvest rights freely transferable between hunters and non-hunters.  

Yandle and Dewees (in press) note that the positive effects of typical intra-sectoral ITQ systems 

relate to a slowing of the harvest and elimination of industry overcapacity, while the negative effects can 
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include quota aggregation, industry consolidation, quota busting, high-grading, unemployment, and loss 

of small-scale harvesters. In the seal hunt, biology and weather dictate the timing of the hunt; under an 

intra-sectoral ITQ system most harvesting would still take place over a relatively constrained time frame. 

Having even a little flexibility in timing of the hunt could, however, slow the race to harvest seals and 

improve at-sea safety. Hunting tools and methods would remain the same but an ITQ system would allow 

sealers to selectively harvest preferred animals with high-quality pelts rather than taking whatever seals 

were first encountered. Overall, an intra-sectoral ITQ system may have some advantages over the current 

derby-style hunt but alone it might be difficult to justify ITQ given its implementation costs and the 

relatively modest improvements expected.  

The practicalities of implementing intra-sectoral ITQ systems can be challenging (e.g., Batstone and 

Sharp 1999). The inter-sectoral transfer of quota between recreational and commercial fishing sectors is 

relatively rare (Pearse 2006), never mind transfer rights between harvesters and non-harvesters. Inter-

sectoral transfer rights would be challenging to implement but they are theoretically feasible (e.g., Kim 

2007). Pearse (2006, 13-14) notes, in a fisheries context, that "[d]efining each sector's share of the catch 

will alleviate the uncertainty and conflict where one sector could otherwise expand at the expense of the 

other. But to enable market processes to effectively provide for reallocations to rationalize fishing among 

sectors the shares must be divisible and transferable between sectors". The key objective of a move to an 

inter-sectoral ITQ system would be to use bargaining, rather than confrontation, to settle the issue of if 

and/or how many seals are killed each year in the hunt.  

Restrictions on transferability lead to an economically inefficient outcome because the resource may 

not be used by the people that value it most (Kim 2007). In the case of the seal hunt, it is not at all clear 

which side in the controversy that might be. Transferable harvest rights would, however, provide crucial 

information about the value of dead versus live seals to various segments of society. Transferable rights 

should greatly reduce conflict over the hunt. Simply put, if NGOs opposing the hunt had the option to buy 

out seal harvest rights but did not ‘put their money where their mouth is’, there would be no credible 

argument left for them to continue their opposition to the hunt. If seal hunters truly value the cultural and 
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heritage aspects of the hunt, they would be under no obligation to accept any offer of financial 

compensation to curtail the hunt. If, however, their decisions were based on a narrower financial cost-

benefit calculus and they were willing to accept compensation not to hunt seals, conflict levels would 

decrease because they entered into a voluntary agreement. With freely transferable rights it is conceivable 

that additional coalitions could enter the market as well. For example, those with strong interests in 

preserving rural fishing culture and heritage would be free to purchase harvest rights, outbidding hunt 

opponents, to ensure that sealing was able to proceed unimpeded. A move to a market-based ITQ system 

and bargaining solutions should also allow DFO to step back and remove itself from the confrontational – 

and expensive – role it now has as chief guardian of the seal hunt.  

Conclusions 

Effective governance of natural resources requires a systematic framework for conceptualizing human 

activities and linking those activities with societal impacts, thereby aiding in the design, implementation 

and monitoring of policy experiments in support of adaptive management. Using capital assets to describe 

the state-of-the-world in a modified IAD framework allows analysts to consider the full spectrum of 

resource flows from the coastal environment and how their use (or non-use) helps define and improve 

human well-being. The capital asset approach also facilitates transparent discussions regarding 

sustainability and makes explicit people’s willingness to accept trade-offs between different capital assets, 

a crucial factor in economic analyses and policy decisions.  

Systematically studying institutions allows researchers to develop adaptive management models and 

test hypotheses about the causal relationships between institutions and human behaviour in coupled 

human-ecological systems. This institutionally-based framework is broad, incorporating the Sustainable 

Livelihoods and Pressure-State-Response frameworks (see Rudd 2004). It also incorporates the standard 

terminology of results-based management thus linking sustainability-oriented policy analysis with 

mainstream private and public sector evaluation frameworks.  
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We have illustrated the capital asset-based IAD framework using the example of the Atlantic 

Canadian seal hunt. Our focus in this short article has been on an operational-level analysis of the hunt. 

Further analyses could be undertaken at different links in the seal fur supply chain (e.g., at the provincial 

processing and exporting stage) or at higher levels (e.g., regulatory decision-making processes by DFO or 

the formation and role of advocacy coalitions in the policy process). Indeed, given our suggestion to 

consider the use of inter-sectoral transfer rights between opponents and proponents of the seal hunt, a 

much deeper analysis of the implementation and political levels would be in preparation for the policy 

experiment.  

The ongoing conflict surrounding the seal hunt is untenable and needs to be resolved. Even without 

considering the potential for serious conflict during the hunt and the potential for consumer boycotts of 

Canadian products, there is a strong need to consider changes to the governance of the seal hunt strictly 

from an economic efficiency perspective. The hunt likely generates less than $3 million annually in 

producer surplus yet the transaction costs of seal hunt governance appear high due to the inordinate 

amount of time and effort that DFO spends managing the hunt and countering hunt opponents. It is 

possible that a policy experiment taking a stepped approach towards implementation of an inter-sectoral 

ITQ system for the seal hunt might reduce transaction costs and reduce or eliminate conflict over the hunt. 

Such an experiment would also provide critical information on the benefits of preserving the rural fishing 

heritage of Atlantic Canada and on the economic value of human amenities provided by coastal natural 

capital to different segments of society.  
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Titles for Captions 

Figure 1. Operational-level framework for adaptive management (adapted from Rudd 2004) 

Figure 2. Vertical linkages in the adaptive management framework 
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