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Abstract

Sustainability and resilience are worthwhile goals for western Alaskan communities. 
From shifting global markets to climate change, these communities face numerous novel 
threats to their survival that increased resilience can mitigate. This thesis examines how 
an innovative community management scheme, the Community Development Quota 
(CDQ) program, can contribute resilience to its communities, how those resilience- 
lending aspects can be better utilized, and what obstacles prevent sustainability in 
western Alaska. Qualitative, semi-structured interviews with ten community residents 
from four of the six CDQ groups were conducted and CDQ relevant documents and 
reports were evaluated to measure eight indicators o f sustainability and resilience: 
community demographics, job creation, education rates, per capita incomes, flexibility, 
monitoring and feedback mechanisms, communication, and evidence o f learning. While 
building sustainability and resilience has not been the primary focus o f the program to 
date, progress has been made. Much intergroup variation exists within the indicators and 
much work remains for sustainability and resilience. The capacity for much greater 
success exists within the program. An adaptive co-management approach focused on 
creating sustainable and resilient communities is a viable path to this success. The 
experience o f the CDQ program can inform other Arctic communities working toward 
sustainability and resilience.
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C H A P T E R  1 Introduction
Many coastal communities in western Alaska are economically depressed with 

few opportunities for community development, despite past attempts to ameliorate these 
conditions. Without the terrestrial resources to benefit fully from the 1971 Alaska Native 
Claims Settlement Act (P.L. 92-203), Western Alaskan communities searched for a 
similar economic base (National Research Council 1999). The North Pacific Fishery 
Management Council (hereafter referred to as the Council) created the Community 
Development Quota (CDQ) Program in 1992, using the Bering Sea fish resource as the 
economic and social development vehicle in select western Alaskan communities 
(National Research Council 1999). Congress codified the CDQ program during a 
reauthorization o f the Magnuson Stevens Fishery Conservation and Management Act 
("Sustainable Fisheries Act" 1996) in 1996.

Through the CDQ program, the Council apportioned a percentage of the Total 
Allowable Catch (TAC) o f Bering Sea pollock (since expanded to include halibut, 
sablefish, crab and a multispecies complex) to six regional groups, representing sixty-five 
communities in western Alaska. The state and federal governments share responsibility 
for implementing and operating the program. The state o f Alaska has a more active role 
in day-to-day activities, while the federal government, nominally the Secretary of 
Commerce, has an oversight role, giving final approval to Community Development 
Plans and allocation recommendations (National Research Council 1999). While systems 
o f dedicated access privileges that allocate percentages o f catch o f fish species are not 
new, nowhere before in the United States have these privileges been given to entire 
communities rather than individuals (Bering Sea Fishermen's Association 2005). Only 
New Zealand and Australia have similar fishing privilege schemes (Bering Sea 
Fishermen's Association 2005).

Income from the fishery resources allocated through the CDQ program provides a 
variety o f direct economic benefits to western Alaskan communities. Each CDQ group 
can harvest its allocation using boats it has bought or via a partnership with an 
established fishing company. Both methods o f harvesting create job opportunities for



community residents on fishing vessels. The revenues and royalties produced through 
harvesting are invested into local fisheries infrastructure. The CDQ groups also direct a 
portion o f profits into educational and training opportunities for community residents, 
thus enhancing the economic potential of each resident.

In my view, the greatest unrealized potential o f the CDQ program is through 
dedicated access to fishery resources the regional groups will contribute to resilient and 
sustainable communities. Resilience is a measure o f how far a system can be perturbed 
without being fundamentally altered (Holling 1973). Resilience is an important 
concurrent goal with sustainability. A sustainable community is one with opportunities 
for development that fulfill the long-term needs o f current residents while not detracting 
from the opportunities for future generations. Whether each o f these communities should 
be sustained is a valid question, but will not be addressed in this thesis. The goals of 
sustainability and resilience may be impossible to achieve, but there is value in striving 
for them (Lee 1993). The CDQ program is a viable preliminary step towards these goals, 
as its creation resulted in small, semi-autonomous, geopolitical units in western Alaska 
with the ability to try new methods o f community development and management with 
new sources o f revenue. Through the CDQ program, western Alaskan villages have 
made initial progress towards the two goals through economic diversification and 
investment in residents and communities through infrastructure development and 
education and training programs. While not the sole source o f funding for these 
communities, it is the only program dedicated to the 65 communities able to focus on 
community development.

One unexplored vehicle for creating sustainable communities that could benefit 
western Alaska is adaptive co-management, a participatory management approach that 
encouiages learning by doing and active adaptation. Developing this innovative 
approach to fit the CDQ program will be challenging; because the manifestation of 
sustainability and resilience is place-specific, the input o f stakeholders into their 
community development through an adaptive comanagement regime is beneficial (Olsson 
et al. 2003). Adaptive co-management combines the benefits o f the participatory model
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for resource management with an adaptive nature that encourages resilience (Olsson et al.
2003). It will be argued in this thesis that community sustainability and resilience can be 
effectively attempted if the CDQ program (which is not a co-management regime) 
strengthened elements o f community involvement and became more adaptive in nature.

This research will address how the CDQ program can assist in increasing 
community resilience and sustainability and how greater participatory management 
measures for community development can improve the effort to do so. I chose to look at 
eight indicators that measure progress towards sustainability and resilience to evaluate 
the contribution o f the CDQ program to these goals. The indicators are: community 
demographics, job creation, education rates, per capita income, flexibility, monitoring 
and feedback mechanisms, communication, and evidence o f learning. Many other 
indicators, particularly social ones, are important for a fuller understanding of community 
development. Due to the constraints o f this research, only these eight were evaluated.

Why study western Alaska?
The Arctic region (Alaska is considered part o f the Arctic in the Arctic Human 

Development Report (2004)) has undergone a rapid transition in the last half o f the 20th 
century, transforming from a “relatively uninteresting cold war sideshow to an arena for 
innovative initiatives in the realm of international cooperation” (Young 1992). While 
often relegated to a peripheral position in relation to the core o f southern, developed 
economies, the Arctic (including parts o f the eight circumpolar countries) is beginning to 
take on an identity o f its own (Young 1992). Still being young in terms o f economic 
development lends flexibility and room for innovation in development. Actors at the 
community or state level could take advantage o f the many opportunities for 
experimentation and learning that are available. As natural scientists have long looked to 
the Arctic as a rich source o f data for measuring changes in natural systems, so too 
should government agencies, non-governmental and development organizations use the 
Arctic social environment as a testing ground for new ideas and methods by which 
human communities may adapt to changes.
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Alaska’s recent history has paralleled the larger A rctic’s in many ways (Young 
1992). Not until the turn o f the 19th century did outsiders begin arriving in Alaska in 
significant numbers (earlier contact had occurred along coastal areas with fur-traders and 
whaling), although indigenous peoples have inhabited Alaska for thousands o f years. 
The gold rushes in the Yukon, Nome, and Southeast Alaska brought miners, adventurers, 
and explorers to Alaska. Many returned to the contiguous United States but some 
remained (Berton 1959). World War II created the biggest boom that Alaska had seen at 
that time; between 1941 and 1945, the federal government spent over one billion dollars 
in Alaska (Hunt 1976). The war had a profound impact on the Alaskan economy, but 
after the war ended defense spending decreased and a seasonal economy dominated 
again. In the 1950s, Alaska became nationally important as a military arena in the Cold 
War. The military presence, along with statehood, marked the beginning o f serious 
government involvement in Alaskan life (Hunt 1976). At the time, Alaska Native 
livelihoods were still largely subsistence. Government and missionaries brought schools, 
health clinics, and cash payments to individuals and communities. Results o f these 
actions were not always anticipated or appreciated, despite the intentions behind them. 
The abrupt introduction o f western life and culture into rural Alaska was neither easy nor 
smooth, frequently full o f negative consequences still felt today, such as alcoholism, 
diabetes and disease (AHDR 2004). Despite government intervention, much of rural 
Alaska has never been able to create a sustainable cash economy.

The major economic activity in Alaska has revolved around natural resource 
extraction and government (Hunt 1975). Alaska has abundant natural resources; often 
exported as a raw product they do not always fully benefit Alaskans. In the 
core/periphery relationship, Alaska has fulfilled the role o f periphery, while the 
continental United States is the core (Anderson 2001). The more developed south has 
treated Alaska as a source o f natural resources, to be extracted by outsiders for southern 
use. In areas o f Alaska with no deposits of oil, minerals or timber, few opportunities for 
cash employment exist. Due to the region’s remoteness, the cost o f doing business is 
very high, minimizing the opportunities for development o f the limited deposits o f
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valuable minerals. Employment opportunities are highest in the urban areas of 
Anchorage, Fairbanks, and Juneau while the major economies in the rural villages are 
still often subsistence (Wolfe 2004).

Western Alaskan communities face substantial obstacles and problems in the 
pursuit o f sustainability and resilience, should they make these goals their own, but they 
also have the advantage o f being communities o f long duration with histories of 
adaptation to changing natural and social circumstances. These characteristics make for a 
good case study in the search for rural development strategies that provide resilience and 
sustainability through participatory resource management schemes.

Why study CDQs?
The existing CDQ program offers insights into community sustainability and 

resilience, even though these are not stated goals o f the program. It is an innovative 
policy attempt to solve fundamental problems in western Alaska. The program addresses 
economic development primarily, but it also indirectly addresses the broader concept of 
community development. The CDQ program can help build resilience into the 
communities and the region, aiding progress towards sustainability -  sustainability o f the 
community, o f the economy, and o f the fisheries. But these policy goals, resilience and 
sustainability, can be elusive. Depending on how sustainability is defined, it can be 
argued that no community anywhere has or ever could achieve sustainability. The CDQ 
program can help overcome the obstacles to development in western Alaska through 
learning successful techniques for fostering greater resilience and sustainability. An 
evaluation o f the program can begin to discover what aspects o f this management scheme 
contribute resilience to the communities, how those resilience-fostering aspects can be 
better used, and what obstacles prevent sustainability in western Alaska.

Thesis organization
This thesis is organized into five chapters. The second chapter is an overview of 

the literature on resilience, sustainability and co-management, and also discusses how the 
CDQ program can benefit from and contribute to the application o f these theories. The



chapter concludes with a discussion o f research methods and how “success” was 
evaluated for the program and the communities, identifying key variables and how they 
were measured in this research. The third chapter contains a brief overview of the history 
o f the CDQ program and presents the socioeconomic situations o f the participating 
communities and strategies pursued by the regional groups. A description o f the Bering 
Sea ecosystem follows, highlighting its fisheries resources and the past and current 
effects o f climate change in the region. The chapter concludes with a discussion o f the 
recently completed governor-appointed blue ribbon commission on the CDQ program 
and how the commission may influence the future success o f the program. The fourth 
chapter presents an evaluation and discussion o f the eight chosen indicators through 
primary and secondary data sources. Each criterion for success is explored with regards 
to how the CDQ program has operated to date. The final chapter o f the thesis concerns 
conclusions and recommendations; in particular, suggestions are offered for how the 
identified criteria could be fulfilled better, thus aiding the attainment o f sustainable and 
resilient communities.
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C H A P T E R  2 Sustainability, Resilience and C o-m anagem ent
Community development is not a discrete goal; it is a continuing process that 

evolves over time. An innovative program such as the CDQ that purports to contribute to 
community development should persist into the future. The CDQ program can help lay 
the foundation for resilient, sustainable, self-sufficient communities to continue the 
benefits o f community development into the future. I argue that an effective way for the 
CDQ program to contribute to community sustainability and resilience is to follow an 
adaptive co-management model o f participatory resource management. This chapter will 
accomplish three things: 1) lay the foundation for evaluating the CDQ program’s 
contributions to sustainability and resilience o f the communities, 2) investigate 
participatory resource management schemes and argue that adaptive co-management can 
be an effective vehicle for building sustainability and resilience, and 3) describe the 
methodology for evaluating the CDQ program in light o f sustainability and resilience.

Resilience Theory

Definition
Most ecosystems have multiple stable states, i.e., more than one way of self

organization (May 1977). One state o f being is not inherently better than another, but 
human societies tend to become dependent on a specific ecosystem state and are 
surprised when a threshold is crossed, fundamentally altering the ecosystem. Crossing a 
threshold requires disturbance; the resilience o f the system determines the necessary 
magnitude o f that disturbance (Berkes & Folke 1998; Carpenter & Gunderson 2001; 
Gunderson & Pritchard 2002). Humans learn to take advantage o f an ecosystem, 
manipulating it to minimize variability (Holling & Meffe 1996). Even with the best 
intentions in management the ecosystem can flip to a new state, causing the dependent 
human system to adjust at best, or collapse, at worst (Diamond 2005). For example, the 
G ulf o f Maine shifted from an ecosystem dominated and controlled by Atlantic cod and



other predatory fishes to one dominated by predatory invertebrates in the space o f 25 
years (Steneck et al. 2004). This regime change caused major demographic shifts in the 
dependent fishing communities, leading to substantial population loss (Hamilton & 
Haedrich 1999). It is difficult to predict a system change because the location o f the 
threshold is often not known until it is crossed and the system is altered (Walker & 
Meyers 2004). The threshold also may not be static. External stresses, such as climate 
change, can shift the threshold to a new point (Walker et al. 2004).

Holling and Meffe (Holling & Meffe 1996) claim that a pathology o f natural 
resource management exists. While trying to keep an ecosystem stable and variations 
small, management actually drives the system into a less resilient state, increasing the 
likelihood o f crossing a threshold and changing catastrophically. Building resilience into 
a system through management practices is one way to try to avoid pathology (Holling & 
Meffe 1996). In the complex web of interactions that constitute an ecosystem, it is not 
wise to count on stability. Increasing the capacity o f the system to absorb surprises (a 
response or consequence that was not predicted by humans) and to maintain its normal 
tunctions requires acknowledging the value o f periodic and diverse disturbances (such as 
hurricanes or forest fires) to a human or ecological system (Gunderson et al. 1995). These 
disturbances play an important role in an ecosystem; destabilizing forces are important 
for maintaining diversity, resilience and opportunity (Gunderson & Holling 2002).

Building resilience
Folke, Berkes and Colding (1998) identify five principles o f local social- 

ecological systems that build resilience: 1) Using management practices based on local 
ecological knowledge; 2) Designing management systems that ‘flow with nature’ 
(allowing disturbances to act on a social-ecological system); 3) Enhancing social 
mechanisms for the generation, accumulation and transmission o f ecological knowledge 
or for a diversity o f dynamic institutions; 4) Promoting conditions for self organization 
and institutional learning; 5) Rediscovering adaptive management (a rediscovery of 
practices and institutions already existing in some traditional systems o f knowledge and 
management). While few social-ecological systems have these traits, those that include
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some or all o f these attributes can better handle disturbances to the system (Berkes & 
Folke 1998). When evaluating and improving a management system, incorporating these 
principles in the system may result in increased resilience. The fourth principle, 
promoting conditions for self-organization and institutional learning, is particularly 
important and is explored next.

Individual and Organizational Learning
Learning ability in an organization (the ability to continually expand its capacity 

to create its future; see Senge 1990) is a necessary component o f a resilient social- 
ecological system (Michael 1995). A learning organization chooses its actions, evaluates 
the results, and changes its future behavior (Senge 1990). Therefore, a learning system of 
any kind should be able to: monitor its environment, relate that information to its 
operating norms guiding behavior, question whether these norms are appropriate and 
initiate corrective actions if necessary (Morgan 1986). These characteristics keep an 
organization from growing haphazardly, anticipating and avoiding some problems, 
effectively resolving others. Most often, this is single-loop learning -  changing behavior 
in response to a problem. A deeper level o f problem solving is double-loop learning. 
Rather than just reassessing the problem, double loop learning entails reassessing the 
organization and its core values, beliefs and actions in light o f the problem. Double-loop 
learning is important when an organization’s environment is changing fundamentally 
(Argyris 1990). Monitoring and feedback mechanisms are essential to any kind of 
learning because only by evaluating the results o f an action can a value be placed on that 
action.

Organizational learning can be reduced to individual learning; it is the sum o f the 
latter which constitutes the former (Parson & Clark 1995). In a group setting, individual 
learning can be constrained by the organizational culture, by the necessity o f discourse 
with other group members, or by the learning o f other group members. However, the 
knowledge gained at the individual scale can be translated into higher and broader scales, 
contributing to organizational learning. Overcoming the stabilizing forces with groups
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and individuals that can act against the activity of learning can be an act of individual 
courage (Michael, 1995).

Many examples exist to illustrate learning theories. Often enough information is 
available to acknowledge a problem, but acknowledgement and solution-advancement are 
rarely forthcoming (Michael, 1995). Maintaining the status quo until forced to act by a 
crisis is common. A relevant example is the collapse o f groundfish stocks in New 
England in the 1990s. Before the crisis happened, there were signs o f the collapse that 
went largely unheeded. Because o f long-standing poor relations between managers and 
fishermen in New England, no easily implemented solution existed. Reducing fishing 
pressure on the stocks meant fishermen out o f work, a politically unattractive option. 
That was also never a realistic option because the New England Fishery Management 
Council (the entity charged with the long-term management o f the fish stocks) was itself 
hamstrung by internal divisions (Layzer 2002). In this example, the organizational 
culture restricted the ability o f individuals to learn through poor relationships that limited 
the amount o f shared interactions and the status quo prevailed until the Council and the 
fishermen were faced with an undeniable crisis. The end result was still out-of-work 
fishermen and a resource in poor shape. A scenario could be imagined in which greater 
trust and cooperation existed within the fishing industry and problems and solutions were 
tackled proactively. While Alaskan conditions differ from New England, these events 
should still serve as a cautionary example.

Social Networks
In addition to the above principles of learning, Olsson, et al (2003) emphasize the 

importance o f social networks in building resilience. The CDQ program is in an 
advantageous position as it operates on a community level. Building resilience and 
adaptation into a system at smaller scales can be simpler, partly because social networks 
can form more easily due to the smaller number o f diverse interests or smaller 
membership in these groups (Olsson et al. 2003). Resilience at a smaller scale can lead to 
resilience at larger scales. At the smaller scale, locals are more likely to know one 
another and have some social networks already in place. Creating social networks of
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resource users means greater interaction, which can lead to greater social trust, reducing 
the transaction costs o f interacting with each other, and making it easier to engage in 
collective action (Rudd 2001). An atmosphere o f trust and open-mindedness aids 
resolving contentious resource-management issues. A community with these attributes is 
better able to respond to disturbances, partly because it encourages people to work 
through conflict and come to some consensus (Lee 1993). However, without addressing 
both the resilience and the sustainability o f the marine environment, the sustainability o f 
the communities can never be assured.

Sustainability Theory

Definition
The term “sustainable development” was popularized by the 1987 report Our 

Common Future, published by the World Commission on Environment and 
Development, although the idea has been in existence for much longer. This report 
defined sustainable development as “development that meets the needs o f the present 
without compromising the ability o f future generations to meet their own needs.” 
W hether this goal is attainable is not the central point of interest. As Kai Lee (1993) 
states “ ...it is possible to see that sustainable development is not a goal, not a condition 
likely to be attained on earth as we know it; rather it is more like freedom or justice, a 
direction in which we must strive along which we search for a life good enough to 
warrant our comforts." In the service o f sustainability, science and the science of 
management has begun to change (Kates et al. 2001). A broader view is being developed 
in which fisheries management is not just concerned with the maximum sustainable yield 
o f one fish stock, but with managing human actions in relation to the connections among 
the living and nonliving elements o f the ecosystem. The newest frontier within this 
movement is towards substantively including human systems within the definition o f an 
ecosystem (Christensen et al. 1996).
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Searching fo r  sustainability
Some (e.g., Simon & Kahn 1984) argue that sustainability is not a necessary goal 

because our world is one o f unlimited progress and material gain where technological 
innovations will fix our problems. In the history o f human society, however, it is clear 
that not all societies are sustainable. Some collapse suddenly, even after persisting for 
centuries (see Diamond, 2005 for examples). There are inherent problems when 
discussing sustainability. Sustainability and sustainable development have become 
buzzwords with such broad meanings as almost to lose any meaning (Middleton & 
O'Keefe 2001). Sustainability depends on many factors (social, ecological and 
economic), most o f which are little understood and all o f which are difficult to predict 
(Munro 1995). While no one would come out against sustainable development, it is a 
term used by environmentalists and developers alike, losing some o f its value (Reid
1995). An inherent tension lies in the term; development from a capitalist perspective 
means continual growth and expansion, whereas sustainability is found on smaller scales, 
in using less. Because the phrase is ambiguous it can be adopted by many, but taking the 
next step o f implementation is much more difficult, perhaps impossible (Reid 1995). 
However, Alaska Native societies have persisted for thousands o f years. Inherent value 
lies in actively shaping a future that will persist for thousands more.

Sustainability is a broad concept that can be used in many contexts. The first step 
toward sustainability is to determine what is being sustained and at what scale, whether it 
be a culture, a community or a resource base. Through open discussion and consensus- 
building, a community needs to define a vision o f their future to guide their actions. For 
the CDQ program, the target is community development, a term that each community 
will have to define for itself. While the program stresses economic development and 
profit-realizing business ventures, some of the communities have chosen to emphasize 
local job creation over profits (Rasmuson 2005). Progress towards sustainability can be 
very place-specific, although lessons can be applied from other situations. Sustainability 
in polar regions has been less extensively studied than in tropical and temperate regions. 
The particular challenges facing arctic communities differ significantly from those of
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tropical societies, limiting their usefulness as examples. If  the north continues to develop 
its own identity (Young 1992), this study o f Alaska and CDQs may shed light on other 
circumpolar sustainability issues.

One o f the major obstacles to sustainability is the need for people and institutions 
to function on a long-term time frame. Economic and political factors reward short-term 
thinking. Applying the discount rate to natural resources leads to the decision that it is 
better to use the entire resource now, because in the future it will be worth less. Because 
the future is uncertain, planning for long-term changes is difficult. Political systems also 
tend to reward short-term thinking. Representatives in government operate on 2 -, 4- or 
6-year time frames. Within that time period, elected officials need to show results or they 
may not be re-elected. Explaining actions that anticipate long-term change is not as 
salient to the general public as showing concrete benefits.

CDQ in the context o f resilience and sustainability
This thesis begins with the assumption that sustainability and resilience are 

important goals for the CDQ communities to strive for, although not everyone involved 
in the program will agree with this assumption. For the purpose o f this research, 
sustainable communities are defined as physical and cultural communities that can persist 
long into the future. A resilient community is one that can endure internal and external 
shocks without losing its integrity.

Communication issues have been a long-acknowledged problem between the 
CDQ groups and their member communities (Pete 1995). A lack o f documented, 
substantive channels to foster discourse among communities and the regional groups 
hinders progress toward sustainable communities. Within groups, information is 
exchanged at the board level and events like community conferences. In addition, 
newsletters and community meetings deal with information pertinent to the communities. 
While there has been some effort to improve communications between the groups and 
their communities, more effort is still necessary.

Community Development Plans (CDPs) do not have a requirement for 
communication, but they are a valuable source o f information about what the regional
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groups are doing and planning for their communities. CDPs are submitted by each CDQ 
group for each allocation period. These plans detail the goals and objectives o f the 
groups, the time needed to achieve those goals, the allocation requested, the employment 
expected to be generated, the educational and training programs that will be generated 
and profit-sharing arrangements. The CDP also includes a transition schedule detailing 
how projects are moving toward self-sufficiency and away from complete dependence 
upon CDQ fisheries revenue. The CDPs are complex documents whose preparation often 
requires outside consultants. Little direct community involvement occurs in their 
creation. A notice o f the CDP application schedule is published in at least one regional 
newspaper and one statewide paper (DCED 2003). Once the packet is submitted, the 
state holds a public hearing (in Anchorage) and considers the public testimony (in person 
and via the telephone), which tends to be short, during their decision to recommend, deny 
or request alterations to the application. A letter of support from each community is 
required to accompany the CDP application, which is submitted by the community’s 
governing body (DCED 2003). The state then evaluates the plans based on certain 
criteria1 and awards allocation to the CDQ groups. Sustainability, per se, is not one of 
the criteria. If  it were, the CDQ groups would be forced to think about the sustainability 
o f their communities, finding ways to work toward that goal in order to continue 
receiving their desired allocation.

Sustainability and resilience are not stated as goals in any official document. 
However, the stated goal o f “providing] the means for starting or supporting commercial 
fisheries business activities that will result in an ongoing, regionally based, fisheries- 
related economy in Western Alaska” (NPFMC 2003) implicitly requires resilience and 
sustainability in the social system as well as the ecosystem. Most o f the CDQ groups 
recognize and articulate the importance o f community or resource sustainability in their 
mission statements. The CDQ program will encounter a problem o f “fit” in its search for 
sustainable communities as the institutional authority o f the CDQ program does not
1 CDPs are evaluated by the State o f  Alaska and NOAA Fisheries. Each uses different criteria to evaluate 
and both sets of criteria are com plicated (see NRC, 1999). Reducing and sim plifying the criteria has been 
recom m ended by both the National Research review in 1999 and the Blue Ribbon Com m ittee review in 
2005.
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match the geographical extent o f the resource. Ecosystem sustainability is beyond the 
power of the CDQ program (as currently designed) to control; the program cannot alter 
the management o f the fish stocks. The responsibility for maintaining the sustainability of 
the fisheries in the Bering Sea falls largely to the North Pacific Fishery Management 
Council. Board members from a few of the CDQ groups have (or had) a place on the 
Council itself or on the Advisory Panel, but these positions are o f no special importance 
compared to the other members o f the Council or committees. The CDQ program is on 
equal footing with other Bering Sea interests in the eyes o f the North Pacific Fishery 
Management Council.

The CDQ program can contribute to sustainable management through public 
participation and conducting relevant research, but the scale o f the CDQ program does 
not fit the scale o f the fisheries resource. To ensure sustainable communities, the CDQ 
program needs more responsibility for resource management. Regional councils have 
more to consider, and more pressures, than just the sustainability o f fishing communities. 
Ten national standards must be incorporated into every fishery management plan in the 
country. While these standards call for preventing overfishing and bycatch, as well as 
considering the dependent fisheries communities, a strong emphasis is also placed on 
efficiency, economics and fairness to all participants. As these are potentially mutually 
exclusive goals, fisheries councils have to find a balance in meeting all o f them. Nothing 
puts Alaskan fishing communities above the many other factors the Council considers, 
including other fishing communities. While the communities are reliant upon the 
sustainability o f the fish stocks, examples o f well-managed fish stocks are not abundant. 
Even though the North Pacific Fishery Management Council has been credited with 
doing a remarkable job o f fisheries management in the past, that does not guarantee 
future ability, without making substantial changes to its operating style as conditions 
become more and more uncertain.

Another problem stemming from the issue o f scale is the inherently vulnerable 
position o f the CDQ program in relation to larger scale events. While there is much that 
can be done at the state and local level to foster sustainability in the communities, all
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efforts can be rendered ineffective by global events such as falling demand for pollock 
products or physical erosion o f villages because o f climate change. Even though it is 
outside the control or major influence o f the program, it is important to continue efforts at 
the smaller scale to prepare for and adapt to larger scale changes, and to try to influence 
the larger scale to the extent possible. Resilience will help communities withstand and 
adapt to these types o f events.

The CDQ program does little to actively encourage resilience. Until recently, the 
CDQ groups were required to make all investments o f profit realized from harvesting fish 
into fisheries-related infrastructure ("General CDQ regulations" 2005. As the marine 
ecosystem changes, this restriction hinders resilience. Diversification of economic 
opportunity is a key to creating communities that can withstand shocks. If  the fish stocks 
take a temporary downturn, communities need the flexibility to reorganize and sustain 
themselves through other opportunities. In addition, fishing infrastructure is not the most 
important need o f all CDQ communities. Villages like St. Paul are geographically placed 
to take advantage o f enhanced fisheries infrastructure, but other communities are not. 
These communities would benefit from other types o f investments. A bill recently signed 
into law (P.L. 109-241) allows twenty percent o f investments to be non-fisheries related. 
Such changes benefit community resilience by providing resources for adaptation through 
economic diversification.

One way in which the program does contribute to the resilience o f the 
communities is its contribution to the subsistence economy. Traditional subsistence 
lifestyle is an important aspect o f culture o f Western Alaska, but has become more 
difficult to sustain as communities transition to mixed economies. Subsistence requires 
equipment, such as snowmachines or traps, which costs money. Therefore, wage 
employment is needed. If none is available, then community members cannot exist in the 
new "modern" society or pursue a traditional subsistence lifestyle. A positive correlation 
exists between increases in income and increases in participation in the subsistence 
lifestyle (National Research Council 1999). The CDQ program allows residents to obtain 
wage employment, providing cash income to support subsistence, all in a time frame that
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allows for both. Encouraging participation in both the cash economy and the subsistence 
economy is a direct benefit to the resilience o f the residents and the community as a 
whole.

Co-management

The benefits o f  stakeholder participation
Stakeholder inclusion benefits natural resource management regimes in many ways. 

Social and ecological systems are inherently interconnected (Berkes & Folke 1998). 
Attempting to understand and manage a social system solely from the outside is likely to 
end in failure (Chambers 1997), because an inside perspective is needed to understand a 
social system and the issues of importance to and behavior o f residents. This has direct 
bearing on the CDQ program because without the participation o f the local residents, 
resilience and sustainability of the communities cannot be accomplished (Folke et al.
1998).

Co-management has been seen in other locations as a policy tool to legitimize 
management actions o f common-pool resources, as well as to increase the effectiveness 
o f regulations (Noble 2000; Ruitenbeek & Cartier 2001; Dubbink & van Vliet 1996). 
Stakeholder participation can increase compliance through acceptance o f the reasoning 
for rules and regulations (Costanza et al. 1998). Given that complete enforcement is not 
possible, managers need the cooperation o f resource users. Resource users have little 
incentive to follow the rules simply because they should; often the resource that is being 
managed represents survival to the user. To submit voluntarily to external rules requires a 
great deal o f trust in the management agency - trust that the agency’s science is sound 
and that the regulations imposed will serve to manage the resource well so that what the 
individual gives up (in terms o f foregone harvests) will be compensated eventually. The 
trust o f agency science also needs to extend to the distribution o f the regulations; that 
regulations will affect everybody equally and free riders will not be allowed. In New 
England, for example, fishermen and government scientists historically have distrusted 
each other hampering effective fisheries management (Layzer 2002). The converse
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situation is one in which stakeholders are part o f the management actions, input is sought 
and consensus is formed with the support o f the community and a greater chance of 
effective management and compliance.

Local resource users can assist management decisions through their knowledge of 
the resource. Given time and budget constraints, knowledge gaps can be partially filled, 
in both quantity and quality, by locals. Through oral traditions that date back generations 
or through cooperative research, the people who depend upon the resource have a unique 
perspective and knowledge to contribute (Nadasdy 1999; Ruitenbeek & Cartier 2001). 
These contributions can inform management actions at the local, and larger, scale.

The issue o f scale is sometimes neglected in conventional management structures; 
stakeholder participation can mitigate this neglect, resulting in more relevant 
environmental information (Mason 2000). Ecosystems and social systems operate at 
different scales over varying time horizons, requiring a cross-scale approach to solving 
problems (Berkes 2004; Cash & Moser 2000). Within the CDQ program, horizontal 
linkages (communities working together) as well as vertical linkages (interactions 
between levels o f a hierarchy) are needed. Involving locals makes horizontal linkages 
more likely. Additionally, because o f the unique position of locals in an ecosystem, they 
are in a prime position to provide feedback to the management institution. This feedback 
mechanism is a necessary part o f an adaptive, learning organization.

Stakeholder participation in Alaska
Stakeholder participation in resource management can take many forms, ranging 

from superficial public meetings to complete devolution o f power to local groups. The 
success or failure of stakeholder participation in resource management relates to the 
physical place in which it is being implemented (Olsson et al. 2003). Traits that lend 
themselves to public participation can vary widely among communities so a method that 
leads to success in one community can be a failure in another. No “cookie-cutter” 
approach works with stakeholder participation, nor does the inclusion o f the public 
guarantee success in confronting all problems (Berkes 2004). With these caveats in 
mind, stakeholder participation can bring the benefits discussed above, leading to
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management actions and projects that effectively tackle problems confronting 
communities and the social-ecological system.

The current process o f federal fisheries management is not conducive to broad 
public participation (United States General Accounting Office 2006). NOAA Fisheries, 
with the advice o f the North Pacific Fishery Management Council, manages federal 
fisheries in Alaska (NPFMC 2005a). Two committees o f the Council (the Advisory 
Panel and the Scientific and Statistical Committee), consisting o f knowledgeable 
individuals, provide input into Council decisions (NPFMC 2003). The Council and 
committee meetings are open to the public with written and oral testimony allowed 
(NPFMC 2003). Participating in and understanding the Council process can be confusing 
to industry outsiders and newcomers (United States General Accounting Office 2006). 
Additionally it is difficult, given the distributed nature o f communities, to get to the 
meetings (often held in Anchorage or Seattle) in order to participate. A similar process is 
employed within the CDQ program; a board o f directors makes decisions about 
community investment with input from communities through public meetings or direct 
communication. The problems are similar between the two processes (Rasmuson 2005).

Co-management, o f resources and o f community development, is ideal for 
western Alaska. The nature o f settlement in Alaska and the cost o f traveling make 
substantive local participation difficult. Sharing power and strengthening local 
communication can address the problems of building resilience and adaptation into the 
communities, allowing for self-determination among the residents. There are many 
examples o f co-management o f resources in Alaska (the Eskimo Walrus Commission, the 
Alaska Migratory Bird Co-Management Council and the Yukon River Delta Fisheries 
Association are a few) but not for co-management o f community development.

Co-management can aid in the generation and use o f local knowledge. As the 
traditional decision-makers engage stakeholders in problem-solving, new ideas are 
generated, increasing the chances o f effective, long term solutions (Dubbink & van Vliet
1996). Discussion and negotiation play an important role in conflict resolution and 
knowledge generation through encouraging a deeper understanding o f opposing
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viewpoints and the challenges facing effective management (Lee 1993). In particular, 
local knowledge and other worldviews can be incorporated into conventional Western 
scientific thought through meaningful dialogue.

Not everyone uses the same language or looks at the world in the same manner. 
Communicating local knowledge often requires framing it and discussing it in such a way 
that westerners will understand and be able to integrate it. Managers usually come from 
the western tradition (in terms of science or capitalism), understanding better and giving 
more weight to this way of thought. Even though indigenous knowledge o f a particular 
resource may be extensive, it is difficult to translate that knowledge system into a form 
that managers can use (Mohan 2001). Oral histories are a common form of knowledge, 
which requires qualitative social science methods to document. This may be non- 
scientific knowledge, but indigenous knowledge has been shown to correspond well with 
western scientific studies (Huntington 2000b). Some villagers will be able to excel in 
both worlds and have their voices heard, while others will not. Henry Huntington 
(2000b) relates an illustrative example. As a facilitator trying to incorporate local 
knowledge into a beluga management plan, he felt the group straying off-topic when they 
began speaking o f beavers. Eventually a participant explained to him that beavers relate 
to belugas because they build dams that affect the salmon runs (the belugas’ prey). Had it 
been a different setting, with a facilitator who was uninterested in local knowledge 
incorporation, this bit o f knowledge would have been overlooked as the irrelevant 
ramblings o f locals. Not everyone in managing agencies sees the benefits of including 
local knowledge. Only locals that can provide an easily understood form of knowledge 
will be heard, which reasserts established social roles in the community. Co-management 
has the potential to break this pattern and allow a wider variety of ideas to be heard, but 
does not guarantee such an outcome (Ebbin 1998; Mosse 2001).

Co-management is no panacea
Co-management can be difficult to implement, and the form it takes may impact 

its effectiveness. From the resource users’ point o f view, sharing power with 
management agencies would be a positive development. From the managing institution’s
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perspective, however, sharing power may not be ideal. The latter is in the more powerful 
position with institutional reluctance to relinquish that position (Murphree 2002). With a 
more balanced relationship between agency and users, the perceived efficiency of the 
management process may suffer as finding a consensus on difficult issues becomes more 
difficult with every additional interest group; however slow, though, the consensus- 
building process is important (Lee 1993). At the end of the process will be agreement on 
the problem and the needed action, and trust that those actions will be carried out. This is 
in stark contrast to many participatory schemes where an outsider comes to a community 
and asks for the community perspective, or an individual travels to a management 
meeting to give their opinion. Theoretically, this type o f input will be used in the 
decision-making process, but it is often not clear how (United States General Accounting 
Office 2006). The approach does not build confidence or trust in the management 
process.

Other potential problems with participatory management schemes can be 
overcome through reflexivity (reflecting critically on how it is carried out). The 
participatory scheme needs to be fundamentally evaluated periodically to ensure that the 
goals o f the management scheme are being met, and that the structure is working (Mohan 
2001). Participatory resource management needs to be done purposefully (Chambers
1997). It is not a tool that will fit every situation; ritualistically implementing it can 
negate the overall hopes o f stakeholder participation (Mohan 2001). There needs to be 
substantive participation by the entire community, rather than just a procedural nod to 
stakeholder inclusion.

The idea o f a “community” is a troubling one. The theory o f participatory 
management assumes a clearly defined community with shared goals (Mohan 2001). 
There are multiple problems with this assumption. Boundaries o f a community may vary 
from spatially-defined to idea-driven (the CDQ program uses geographic delimitation) 
(National Research Council 1999). Local knowledge is often a product o f the social 
relations within the community (Mosse 2001). Some people in a community can better 
communicate their views, either through their position in society or their interpersonal
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skills. It is easiest for agencies to work with those effective communicators, often the 
leaders in a community. Because the appearance o f a united front may be desirable, 
diversity and disagreement may be flattened, most likely muffling the already 
marginalized (Mohan 2001). Agencies need to work with the community at large, 
making local empowerment essential for an effective participatory approach (Platteau
2004). Leaders may take great latitude in their actions in a community with 
unempowered residents unable to hold their leaders accountable, even to the point o f not 
serving the best interests o f the community (Platteau 2004). In the CDQ program, each 
community needs to take control o f their own development, to have the social 
infrastructure in place to effectively use the benefits o f the CDQ program .2 Many o f the 
communities are small and characterize themselves as cohesive, but much o f the 
community involvement in the CDQ program comes through the tribal or city councils, 
or elected board members (National Research Council 1999). Effective evaluative 
mechanisms are needed to ensure the needs o f the whole community are being met to the 
fullest extent possible.

A final potential problem especially relevant to the CDQ program is even in a 
participatory approach the managing agency will be influenced by more than just local 
stakeholders. The six groups have to show success with their past allocations because a 
competitive system is used to allocate a finite quota (DCED 2003). Success is most easily 
demonstrated through revenues generated, although that may not be the most important 
indicator. In some o f the communities, small benefits may be a substantial improvement. 
Knowing that jobs and scholarships exist can greatly boost the morale and esteem of 
community residents. The existence o f training programs and college educations provide 
choices to community residents. While not realizing the highest rates o f return 
monetarily, these investments can be more important to meeting the goals o f the 
communities than simply generating revenue. In a competitive setting, branching out to 
try an innovative approach may open the door to failure, leading to potentially reduced 
allocations o f fish in the future, an outcome to be avoided.

2 Interview with BBEDC board m ember, March 14, 2006.
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Adaptive Co-management
Institutional and social learning needs to occur for a participatory management 

system to be effective (Gunderson et al. 1995). Ideally, deliberative learning would occur 
on the scale o f social ecological systems; adaptive management (AM) is one method to 
accomplish that. Different types o f AM exist, but generally it is deliberate 
experimentation, evaluation and reassessment guiding management o f social-ecological 
systems (Lee 1999). Rather than a trial-and-error approach to management, AM 
encourages learning from past management actions and seeks greater understanding 
about the social and ecosystems through management actions (Lee 1999). Passive 
adaptive management is an iterative process that builds upon past management action. 
Active adaptive management includes large-scale experiments to test hypotheses about 
ecosystem functions. A political obstacle to active AM is that no guarantee exists that the 
results of an experiment will be viewed as positive; such experimenting could flip a 
system into a new stability domain (Gunderson 1999). While this is a valid result from 
an experimental point o f view, it may not be a socially acceptable result. Another 
variation on AM that has potential for western Alaskan communities is adaptive co
management (ACM).

ACM is a theory o f long-term management in which stakeholders share 
management responsibility within a system and are encouraged to learn from their 
actions. Stakeholders are aware they are operating in a complex system and are 
conscious o f the fact that they can learn, adapt and modify the rules o f their participation 
(Ruitenbeek & Cartier 2001). ACM is an emergent property o f a complex system; it 
cannot be imposed from without (Ruitenbeek & Cartier 2001). The role o f governance 
and policy for ACM is to create the conditions that allow for its emergence. To fulfill 
this role o f governance, the CDQ program can assist in the formation of empowered, 
cohesive, self-aware communities. Leadership will be paramount (Ruitenbeek & Cartier 
2001). A leader with an understanding o f the complex system in which the community 
operates and a vision for the future will help the community achieve its goals, as well as
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serve as a model for other communities. Copying strategies can be very useful in a 
context such as the CDQ for creating ACM.

Adaptive management has been instituted in the US (see Gunderson et al. 1995; 
Lee 1989), but it has not been widely embraced, largely because o f the inherent 
difficulties in the approach. Although the high value placed on success in the CDQ 
program discourages experimentation (integral to active learning), it is well-placed for 
ACM as essentially sixty-five experiments are on-going at any time. A broader view of 
experimentation holds that any policy implemented is an experiment (Gunderson 1999). 
The communities in each regional group share many characteristics (such as population 
loss, high energy prices and lack o f jobs) and are looking for answers through different 
strategies (Bering Sea Fishermen's Association 2005). Some communities will be more 
resilient than others, allowing them to act as subjects for community development 
experimentation. The consequences o f these “experiments” should be evaluated with 
lessons drawn and used in decision-making in other communities. If  the community 
leaders who conduct “experiments” in their communities find encouraging results, they 
could be translated to other communities. If  they find negative results, then they have 
learned a valuable lesson about the social system and can try something else. This linkage 
is missing in the CDQ program. The program itself, though, can offer a safety net for 
experimentation because in the case o f failure, revenue is still being generated through 
their harvesting quota. A few groups have formed alliances, but overall a lack of 
cooperation among the groups still exists. At its smallest scale, the CDQ program works 
for the sustained health o f individual communities, but more broadly for the health of 
Western Alaska. While ACM may slow the development o f some communities, it would 
contribute to the overall well-being of the entire region (Lee 1999).

Methods for measuring success
Success in resilience and sustainability is not tangible. No endpoint exists at 

which resilience or sustainable has been achieved. Both resilience and sustainability are 
ever-moving, ever-changing targets that are directions, not destinations. However, 
indicators are possible to demonstrate progress towards a clearly defined goal.
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Definitions o f success might vary from community to community and among groups. 
However, whatever the different goals are, none can be sustained without a sustainable 
and adaptive economy, culture and community.

This research attempts to evaluate a number o f indicators that measure a 
community’s progress towards sustainability and resilience. I created a matrix of 
indicators, developed through the literature on sustainability and resilience theories. 
Indicators o f resilience are flexibility/innovativeness, communication, monitoring and 
feedback mechanisms, and evidence of learning. Each o f these characteristics is valuable 
for building resilience and adaptation. Indicators that measure sustainability o f a 
community include community demographics, employment, per capita income changes, 
and educational rates. Many more indicators exist and would be necessary for a fuller 
evaluation o f the program, in particular indicators that look more closely at the social 
indicators o f health in a community.

I attempted to measure these variables for each CDQ group; however only four of 
the six groups were willing to participate. These four are Aleutian Pribilof Island 
Community Development Association (APICDA), Central Bering Sea Fishermen’s 
Association (CBSFA), Bristol Bay Economic Development Corporation (BBEDC) and 
Yukon Delta Fisheries Development Association (YDFDA). To evaluate indicators 
based on regularly collected data (such as incomes, population and education) I compiled 
information from the AK Department o f Labor database, the Alaska Database o f Social 
and Economic Indicators and CDQ groups’ quarterly reports. Other indicators were more 
difficult to quantify as they are not based upon regularly collected data. Rather, these 
indicators were informed through anonymous, semi-structured interviews that I 
conducted with residents from participating communities.3 The format of these 
interviews allowed the interviewee to range widely, while still covering my needs. 
Interviews were not intended to be statistically significant; rather responses from 
community members provided an insider perspective and supported or gave more depth 
to my evaluations o f CDQ-related documents. Some respondents provided new

J See Appendix A for interview outline.
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information, unavailable from written documents, that contributed to the evaluation of 
indicators. Additionally, analysis o f public documents concerning the CDQ program, 
including public hearings and testimonies, as well as documents generated by individual 
CDQ groups, the state CDQ agency, and consultants aided my evaluation o f these 
indicators.
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C H A P T E R  3 C om m unity  Developm ent Quota Program  in W estern Alaska
This chapter turns to the CDQ program. Geographical context and a brief history 

o f the program is given, followed by information on the communities and groups, in 
particular chosen management structure, main investments, research and political 
involvement in the fishery management process. A more detailed explanation o f North 
Pacific fisheries management and the CDQ structures follows. The four fisheries of 
greatest economic importance to the program (as o f 2004) are described in context o f a 
changing Bering Sea ecosystem, with an examination o f the impact o f these changes on 
the CDQ program ’s efforts to contribute to resilient and sustainable communities. The 
chapter ends with the most recent changes to the program recommended by the Blue- 
Ribbon Committee convened by governor of the state of Alaska.

Geographical description o f the Bering Sea
The Bering Sea is a semi-enclosed high-latitude sea with a deep basin and shallow 

continental shelves (PICES 2004). Covering almost three million square kilometers, it is 
bounded to the south and southwest by the Aleutian Islands, to the east by the Alaska 
coast, to the west by the Kamchatka Peninsula and to the north by Bering Strait. It is 
characterized by extremely wide continental shelves (ranging from 500 to 800 1cm wide) 
(National Research Council 1996). The Bering Sea is a very productive and diverse 
ecosystem, providing habitat for many species o f fish, marine mammals, seabirds and 
shellfish (National Research Council 1996). More is known about the eastern Bering Sea 
than the western due to different histories o f exploration, exploitation and data collection 
and retention (National Research Council 1996).

Beginnings4
Prior to the implementation o f the CDQ program, western Alaskan communities 

relied upon marine resources. Subsistence fishing in rivers and marine mammal hunting

4 The history o f  the CDQ program  draws heavily on the Bering Sea Fisherm en’s Association website 
(Bering Sea Fisherm en's Association 2005) as well “CDQ on the Air,” a series o f  radio discussing the 
origins o f  the CDQ program  through interviews with various actors (BSFA & NOAA 1998b).
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were common in many communities (National Research Council 1999). Marine fisheries 
occurred but no village was involved in large-scale, offshore, commercial operations. As 
foreign vessels were phased out o f American waters in the 1980s, building up the 
American fleet was emphasized primarily through established fishing companies in 
Seattle and Oregon, not through small-scale fishers in Alaska (Bering Sea Fishermen's 
Association 2005).

The origin o f the CDQ program (the idea o f community quotas) dates back to the 
early 1980s in Alaska. The formation o f the program was intertwined with Individual 
Fishing Quotas (IFQs) and the division of inshore/offshore pollock allocations in the 
early 1990s. Harold Sparck, a Bethel schoolteacher, became one o f the most effective 
activists for western Alaskan communities. Henry Mitchell, another effective voice for 
western Alaska, began his work with Alaska Legal Services, eventually becoming 
director o f the Bering Sea Fishermen’s Association. With alliances at the state and 
federal levels (created though their activities in state politics) and the support o f western 
Alaskan Native communities, Mitchell and Sparck are credited with being the driving 
force behind the program (Bering Sea Fishermen's Association 2005; BSFA & NOAA 
1998b). Convincing the Council to approve the CDQ program required political 
maneuvering and hard work by individuals who saw the economic development potential 
o f this program. To some advocates, it was a matter of justice as well; it was 
unconscionable that the residents who lived along the Bering Sea coastline should sit idle 
while companies out o f Seattle removed the very valuable fisheries resource just o ff their 
doorstep (BSFA & NOAA 1998c).

At the state and federal levels o f management, few felt the need to enact special 
considerations for western Alaska (BSFA & NOAA 1998d). While management 
agencies were beginning to recognize the importance o f communities to fisheries 
management, most felt the issue did not need to be addressed. It was either already 
lesolved through the limited access structure o f the Bering Sea fisheries, or it was 
assumed that it would be dealt with at some point in the future (BSFA & NOAA 1998d). 
When the 200-mile Exclusive Economic Zone was created, foreign vessels were phased
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out o f the fisheries while American companies gained necessary offshore fishing 
experience through foreign-domestic joint ventures (Miles 1987). The Bering Sea 
Fisherm en’s Association (BSFA), representing small-scale Native fishermen, attended 
meetings concerning joint ventures. The organization wished to secure Alaska Natives a 
place in the joint ventures, but failed to do so because they were not taken seriously in 
comparison to the “real” players (mainly Seattle fishermen) (BSFA & NOAA 1998a).

Western Alaska coastal residents became increasingly aware o f the economic 
value o f the Bering Sea fisheries and the obstacles to their entry. The major advocates 
for the program were intimately familiar with western Alaska, feeling on a personal level 
that this program, or a similar vehicle, needed to be created (BSFA & NOAA 1998d). 
Events progressed rapidly once the process to create the CDQ program began. Residents 
from the Yukon Delta, the Pribilof Islands and Aleutian Islands testified before the 
Council in support o f the CDQ idea. In June o f 1992, Henry Mitchell, at this time a 
Council member, introduced very brief language to the Council that would effectively 
create the CDQ program as part o f the inshore/offshore pollock amendment to the Bering 
Sea Fishery Management Plan (BSFA & NOAA 1998d). Resolving the pollock issue 
was o f great importance; once introduced, the amendment received the support o f all 
Alaska Council members and the entire motion passed (BSFA & NOAA 1998d). By the 
following December, state rules and regulations allowing the communities to fish that 
year were in place. The communities formed themselves into six regional groups (Figure 
3.1), each selecting fishing partners (Seattle-based, well established fishing companies) to 
train lesidents foi the offshore fisheries. The first three-year quota allocation was for 
pollock .5

Four years after the Council passed the CDQ provision, Congress incorporated it 
into the 1996 Sustainable Fisheries Act as the Harold Sparck Memorial Community 
Development Quota Program ("Western Alaska Community Development Quota 
Piogiam  1999). The original seven and one-half percent pollock allocation was extended 
and eventually expanded to include most major fish species in the Bering Sea. As of

5 P.L. 109-241 will extend this cycle to ten years.
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2006, the CDQ groups receive allocations for pollock, crab, halibut, sablefish, groundfish 
and a prohibited species quota (DCED 2003). To the original fifty-six communities, the 
Council later added nine more for a total of sixty-five, listed in Table 3 .1 . 6 A community 
may still join the program if it can show that it meets all the requirements (Smoker 2003). 
The six groups are all non-profit corporations charged with managing the CDQ allocation 
application process and being the implementing organization for the Community 
Development Plan. A look at the four groups that participated in my research follows.

Context
The locations o f the sixty-five participating communities are shown in Figure 3.1. 

The communities share several characteristics, although many differences also exist. To 
take part in the program, each community had to meet the following requirements:7 1 ) be 
within fifty nautical miles of the baseline from which the breadth o f the territorial sea is 
measured along the Bering Sea coast from the Bering Strait to the most western o f the 
Aleutian Islands, or on an island within the Bering Sea (a community is not eligible if it is 
located on the G ulf o f Alaska, even if it meets the above criteria); 2) not have previously 
developed harvesting or processing capability sufficient to support substantial groundfish 
fisheries participation in the Bering Sea/Aleutian Islands (BSAI), unless the community 
can show that benefits from an approved CDP would be the only way to realize a return 
trom previous investments;8 3) be certified by the Secretary o f the Interior pursuant to the 
Native Claims Settlement Act as a Native village;9 and 4) have residents who conduct

6 The National M arine Fisheries Service found statute miles, not nautical, were used for the 50-mile limit. 
Eight additional com m unities becam e eligible with the redraw n boundary. Akutan, the ninth, was able to 
show it did not have previous fishing capacity that would otherwise exclude it.

Requirem ents are taken from NOAA regulations (50 CFR 679.2), which differ from requirem ents in the 
statute ( 16 USC l8 5 5 i( l) (B »  calling into question the eligibility o f  some currently enrolled communities. 
All 65 current com m unities are listed as eligible in P.L. 109-241.

“Substantial” is not defined in the regulations. This criterion is used to exclude U nalaska and originally 
Akutan from the program  because o f  the existence o f  a processing plant in the city. A fter a petition by 
APICDA and evidence that the residents o f  Akutan did not benefit from the processing plant, Akutan was 
allowed to participate in the program.

"Native village" means any tribe, band, clan, group, village, com m unity, or association in Alaska listed in 
sections 1610 and 1615 o f  this title, or which meets the requirem ents o f  this chapter, and which the 
Secretary determ ines was, on the 1970 census enumeration date com posed o f  twenty-five or more Natives' 
43 U.S.C. § 1602.
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Source: DCED , 2003
Figure 3.1 Map showing location of 65 participating communities and groups
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Table 3.1 The six regional CDQ  groups and the constituent com munities

Aleutian Pribilof 
Island
Development
Association
(APICDA)

Bristol Bay
Economic
Development
Corporation
(BBEDC)

Central Bering 
Sea
Fishennen’s
Association
(CBSFA)

Coastal Villages 
Region Fund 
(CVRF)

Norton Sound
Economic
Development
Corporation
(NSEDC)

Yukon Delta
Fisheries
Development
Association
(YDFDA)

Akutan Aleknagik Saint Paul Chefornak Brevig Alakanuk
Atka Clark’s Point Chevak Mission Emmonak
False Pass Dillingham Eek Diomede Grayling
Nelson Egegik GoodnewsBay Elim Kotlik
Lagoon Ekwok Hooper Bay Gambell Mountain
Nikolski Ekuk Kipnuk Golovin Village
Saint George King Salmon Kongiganak Koyuk Nunam Iqua

Levelock Kwigillingok Nome
Manokotak Mekoryuk St. Michael
Naknek Napakiak Savoonga
Pilot Point Napaskiak Shaktoolik
Port Heiden Newtok Stebbins
Portage Creek Nightmute Teller
South Naknek Oscarville Unalakleet
Togiak Platinum Wales
Twin Hills Quinhagak White
Ugashik Scammon Mountain

Bay
Toksook Bay
Tuntutuliak
Tununak .

more than half o f their current commercial or subsistence fishing efforts in the waters o f 
the BSAI. Although not a requirement o f membership, each o f these communities also 
lacks employment opportunities, has a depressed cash economy, and subsistence is still 
an important part of life. The existence o f a subsistence lifestyle is an integral aspect o f 
Alaska Native culture dating back long before the CDQ program, making it important to 
community sustainability.

Many species o f animals, both terrestrial and marine, are used in addition to 
plants, berries, and home gardens for subsistence purposes. Geographical and cultural 
differences exist in the species used, but some of the most important subsistence species 
are: seals (especially fur seals in the Pribilofs), walrus, beluga, whale and Steller’s sea
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lion; fish, in particular salmon, halibut, herring, trout and grayling; marine invertebrates; 
wild reindeer and caribou, feral cattle, moose, black bear, waterfowl, and ptarmigan 
(DCED 2000).

API CD/110
The Aleutian Pribilof Island Community Development Association (APICDA) 

consists o f six villages, with a total population o f 1,143 (US Census 2000): Atka, Akutan, 
Nikolski, False Pass, Nelson Lagoon and St. George. Their proximity to the Bering Sea 
fisheries creates opportunities for investment in fisheries infrastructure, as well as in 
fishing vessels. The association’s vision statement is “ [to] develop commercial fishing 
industry related opportunities and enhance the long term social and economic viability o f 
the residents o f the coastal communities in the Bering Sea and Aleutian Islands” 
(APICDA 2006).

Fishing prior to CDQ
The indigenous inhabitants o f the APICDA region are primarily Aleuts and have

successfully adapted to the archipelago in which they live. For approximately 8,700 
years, Aleuts have used intertidal resources (Langdon 1987). The western Aleut group 
(those inhabiting land west o f Unimak Island) were marine mammal hunters (sea lion, 
whale, seal and sea otter) and cod and halibut fishermen. The central and eastern group 
o f Aleuts relied more upon salmon fishing and caribou hunting (Langdon 1987).

In the late 19th century, two Seattle commercial fishing enterprises (for salt cod 
and canned salmon) appeared in the area. Scandinavian dory fishermen, responsible for 
the salt cod fishery in the eastern Aleutians, never penetrated the western Aleutian region. 
The canned salmon industry later extended as far west as False Pass. During World War 
II, Japanese and American forces displaced many Aleuts. When able to return to their 
Aleutian homes, there was little, physically, to which to return. Reinventing themselves 
and their identity, males took up commercial fishing as they were well placed to

The inform ation on tiie CDQ group was compiled from the APICDA website (w w w .apicda.com ), 
APICDA quarterly reports available online, as well as the National Research Council 1999 review o f  the 
CDQ program , unless otherw ise referenced.

http://www.apicda.com
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participate in the salmon harvesting industry (National Research Council 1999). When 
the crab industry began to expand, they applied knowledge gained from salmon fishing 
and to crabbing. This is true only for the eastern Aleutians; the western section o f the 
Aleutians and the Pribilofs did not inherit this commercial fishing legacy.

Structure of APICDA
APICDA’s management structure consists o f a nine-person board o f directors and 

an executive staff. The executive sta ff consisting o f a CEO, COO and general manager, 
serves APICDA and its subsidiaries. Six board members represent the six member 
villages, the additional three members represent the city o f Unalaska (non-voting), the 
seafood industry (voting) and the financial industry (non-voting). To become a board 
member, a person must belong to the local fishermen’s association for at least one year 
and must reside in the community for at least eight months o f the year. The local 
fishermen’s association in each village elects a representative to the APICDA Board of 
Directors. The board then selects the two people who will represent the “ financial 
institution” and “seafood industry” positions.

Four internal managerial committees exist. The main duties o f the Executive 
Committee, consisting o f the three executive officers on the board, are to facilitate staff- 
board communications and address personnel issues. The second committee is the three- 
member Training and Education (T&E) committee that manages the Education 
Endowment Fund to provide college scholarships to residents o f APICDA communities. 
The committee develops recommendations to the board o f directors concerning 
scholarship and vocational education expenditures, as well as overseeing all employment 
functions in APICDA. It is also responsible for developing an anti-substance-abuse 
program for APICDA communities. The third committee is the Budget and Audit 
committee, also consisting o f three individuals, tasked with reviewing budgets, verifying 
financial statements and ensuring that the financial affairs of APICDA are accurately 
represented. The final committee is the Financial Investments Committee. The three 
members that constitute this committee take oversight responsibility for the Longterm 
Reserve Account funds, the equivalent o f a “rainy-day” fund to help APICDA weather
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financial downturns (APICDA 2005). Figure 3.2 shows the investment structure of 
APICDA.

Source: Northern Economics 2001 
Figure 3.2 Main investments and percent ownership o f  APJCDA
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Research and experimentation
A Central Bering Sea Research Center is planned for St. George (APICDA 2005).

This will be a multi-agency facility, conducting research on the Pribilof Islands’ unique
ecosystem. No mention is made o f cooperative research or specific involvement o f locals
as a benefit o f this project. Other than this facility, APICDA engages in little other
research. Prior to the St. George facility plans, APICDA and Yukon Delta Fisheries
Development Association researched alternative sablefish gear and began fishing with
pots. This method was introduced because killer whales can consume much o f the
longline sablefish catch, but are unable to prey on sablefish in pots (APICDA 2005).

CBSFA11
The smallest regional group, consisting o f St. Paul, calls itself the Central Bering 

Sea Fishermen’s Association (CBSFA). The population o f St. Paul is 532 (US Census 
2000). CBSFA’s mission is “ [t]o develop a viable, self-sustaining, independent fisheries 
development organization that...w ill ensure key participation in fishery related 
development in the region while exercising proper resource stewardship” (CBSFA 2006). 
The apparent focus of the group has been building the local small boat halibut fleet, 
rather than focusing solely on royalties or jobs through pollock harvesting partners 
(CBSFA 2002). As an island in the middle o f the Bering Sea, St. Paul is strategically 
located to participate in and service the Bering Sea fishing fleet. Therefore, much 
investment has been, and remains possible and necessary in fisheries infrastructure.

Fishing prior to CDQ
The Pribilof Islands experienced a different history than the APICDA region.12 

The first Aleuts to settle permanently on either o f the two islands were forced there by 
Russian traders to hunt fur seals (Langdon 1987). The fur seal industry was the only 
commercial enterprise on the island, carried out first for private enterprises and later for 
the US government (Corbett & Swibold 2000). In 1985 the commercial harvest was
11 The inform ation on CBSFA has been compiled from the CBSFA website (w w w .cbsfa.com ), quarterly 
reports and the NRC 1999 CDQ review, unless otherwise referenced.

Even though St. George and St. Paul are both in the Pribilof Islands, St. Paul felt its needs could be better 
addressed through form ing its own CDQ group, whereas St. George chose to becom e part o f  APICDA.

http://www.cbsfa.com
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ended (Corbett & Swibold 2000). Subsistence harvests still continue, but seal meat is a 
much smaller portion o f the Pribilof Aleut diet today than historically. Commercial 
fishing and familiarity with the deep sea did not occur in the Pribilofs until recently, 
although subsistence nearhsore fishing for halibut and cod occurred (National Research 
Council 1999).

Structure of CBSFA
The Board o f Directors in CBSFA consists o f nine elected residents from St. Paul, 

three quarters o f whom must be fishermen (all currently are) (CBSFA 2006). Members 
are popularly elected for staggered three-year terms during the annual meeting in St. 
Paul. An investment committee has created a wholly-owned subsidiary (Central Bering 
Sea Holdings) that oversees CBSFA involvement with American Seafoods Company (a 
Seattle-based fishing company and harvesting partner). A member o f CBSFA staff serves 
as President o f Central Bering Sea Fishermen’s Corporation (CBSFC), a major 
subsidiary. The association has relied heavily on consultant assistance and has had a 
history o f management and legal concerns (Northern Economics 2001). Figure 3.3 
details CBSFA’s main investments and subsidiaries.

Research and experimentation
CBSFA has been involved in cooperative research projects on blue king 

crab Essential Fish Habitat, halibut habitat preferences and halibut bycatch. This research 
appears to have political considerations as its impetus. A growing trend among some 
conservation organizations and management agencies is towards the use o f Marine 
Protected Areas (MPA) as a fisheries management tool. The Pribilof Islands are already 
recognized as important habitat for species ranging from Northern fur seals to blue king 
crab. The residents o f St. Paul have a small-boat fleet that relies on nearhsore fishing 
activities. CBSFA is concerned that they do not get “squeezed” out o f the fishery 
through MPA designations or other conservation measures and are taking proactive 
measures to avoid this (CBSFA 2002). The association is funding studies into the recent 
decline o f halibut in management Area 4C, while simultaneously petitioning NPFMC to 
allow harvest o f 4C halibut quota in Area 4D. In addition to funding research projects,
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Source: Northern Economics 2001 
Figure 3.3 Main investments and percent ownership of CBSFA

CBSFA has created a website dedicated to disseminating research results 
(www.pribilofresearch.org). The importance o f research to discovering the current 
changes in local waters and their causes is recognized.13 CBSFA has funded 
International Pacific Halibut Commission studies. Currently, CBSFA participates in the

13 Interview with CBSFA member, February 27, 2006

http://www.pribilofresearch.org
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Pribilof Island Collaborative, which is identifying research needs and data gaps in 
fisheries management.

YD FDA14
Yukon Delta Fisheries Development Association represents six communities 

(total population: 3,123; US Census 2000): Alakanuk. Emmonak, Nunam Iqua (Sheldon 
Point), Kotlik, Grayling and Mountain Village. YDFDA takes responsibility for four 
additional traditional homesites used as seasonal fish camps by residents. The 
corporation is the sole vehicle for economic development in the lower Yukon region 
(YDFDA 2003). They have concentrated on creating opportunities for the lower Yukon 
salmon fisheries and in local boat building, maintenance and repair. Their mission 
statement is to “take full advantage o f the opportunities provided by the CDQ program so 
that YDFDA can play a leading role in the economic development o f the YDFDA 
region” (YDFDA 2006).

Fishing prior to CDQ
The Yukon-Kuskokwim (Y-K) Delta remained relatively isolated until well into 

the 20th century for two main reasons. The waters o f the Delta are shallow and not easily 
navigable, and canneries found the costs o f doing business far from Bristol Bay too great. 
As plane travel to rural Alaska became more commonplace and markets for Alaskan 
seafood increased, the residents o f the Y-K Delta were able to develop a small skiff- 
based commercial fishery (National Research Council 1999). Residents o f some 
communities obtained commercial fishing permits, although others were excluded 
through limited entry rules. Despite this, there were not extensive commercial resources, 
nor feasible transportation options for commercial resources, ultimately resulting in lower 
incomes and opportunities for residents o f the region.

14 YDFDA inform ation has been com piled from the website (w w w .ydfda.org), quarterly reports and the 
NRC 1999 CDQ review, unless otherwise noted.

http://www.ydfda.org
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Structure of YDFDA
YDFDA has an elected thirteen-member board o f directors: two from each

village, three from Grayling. The board exercises overall authority and responsibility for
the corporation’s for-profit and non-profit investments. An executive director is
responsible for the day-to-day management o f the corporation. The main office is in
Anchorage, with satellite offices in Seattle and Emmonak.

To provide financial advice concerning YDFDA’s investments and business
decisions, the Financial Advisory Board was created. Five individuals serve on this
board, two from YDFDA’s Board of Directors and three independents with experience in
finance, fisheries, investments and vessel management. The Advisory Board reviews the
business plans for all capital investments that exceed $50,000 dollars. The main
investments o f YDFDA are shown in Figure 3.4.

Research and experimentation
In 2003, YDFDA began a test Arctic lamprey fishery. When a buyer was found,

several o f the communities participated in the weeks-long fishery. The fishery has 
continued in subsequent years. After consultation with their member communities, 
YDFDA decided to investigate the development o f underused species such as clams, 
shrimp, snails, whitefish and cisco. In addition, through the regional fisheries economic 
development project, YDFDA contributes funds to the Yukon Drainage Fisheries 
Development Association (a river-wide co-management institution) and Alaska 
Department o f Fish and Game to better assess the state o f regional salmon runs. The 
group is also investigating the feasibility of a cultural visitor experience, which would 
take the form of a traditional fish camp.
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Source: Northern Economics 2001
Figure 3.4 Main investments and percent ownership of Y D FD A
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BBEDC'5
Bristol Bay Economic Development Corporation represents seventeen villages in 

the Bristol Bay area (population o f 5,932; US Census, 2000). These villages are: 
Aleknagik, Clark’s Point, Dillingham, Egegik, Ekuk, Ekwok, King Salmon, Levelock, 
Manokotak, Naknek, Pilot Point, Port Heiden, Portage Creek, South Naknek, Togialc, 
Twin Hills, and Ugashik. BBEDC has focused on developing regional fisheries and 
raising the quality of fishermen’s catch to earn higher ex-vessel prices. The headquarters 
are in Dillingham, directly employing locals and bringing the side benefits o f a large 
corporation to the community. The mission o f BBEDC is “to promote economic growth 
and opportunities for residents of its member communities through sustainable use o f the 
Bering Sea resources” (BBEDC 2003b).

Fishing prior to CDQ
Bristol Bay commercial fishing enterprises have existed since the 1890s, but 

mainly employed foreigners. The first salmon canneries hired imported labor until World 
War II, when lack o f preferred labor forced them to hire Alaska Natives. After the war, 
the local Y up’ik fought to maintain their position as foreign workers returned. Yup’ik 
men fished cannery-owned drift net boats, while the women worked in the cannery or 
fished their own set nets. At the end o f the summer, families would move up river where 
they could subsistence fish for the last salmon runs. This schedule fit well with Yup’ik 
subsistence lifestyle and provided a sizable cash income.

Institution o f limited entry for many fisheries in the 1970s created problems for 
Y up’ik fishermen. For example, those who received permits had to use the legal system 
to secure foreign buyers for the sac roe herring fishery, as domestic processors refused to 
do so. A crab fishery existed in Bristol Bay, but 60-foot plus boats out o f Seattle and 
Kodiak dominated it. Local fishermen did not have the boats or the knowledge o f the 
deep sea to compete in the crab fishery.

BBEDC inform ation has been com piled from their website (w w w .bbedc.com ), quarterly reports, and the 
1999 NRC CDQ review, unless otherwise noted.

http://www.bbedc.com
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Structure of BBEDC
The board of directors for BBEDC consists o f eighteen people, one voting

representative from each village and one non-voting ex-officio position. Members are
elected through the city or tribal council.16 Management is guided by a general policy of
the board, carried out by the executive committee and a professional staff. The board is
characterized by a high retention rate even with annual elections.1' Figure 3.5 illustrates
the investment structure o f the regional group.

Research and experimentation
BBEDC has created the Bristol Bay Science and Research Institute (BBSRI) as an

independent institute designed to undertake research opportunities and educational
programs. The goals o f BBSRI are four-fold: 1) improve management of area fish
stocks; 2) increase economic yield to locals from area fish stocks; 3) provide meaningful,
long term employment to residents in research and resource management activities; and
4) increase local participation in management of area fish stocks by establishing in-house
expertise and knowledge. Funding for the research institute is provided by BBEDC, the
fishing industry, Alaska Department of Fish and Game and multiple universities. In part
this emphasis on research extends from necessity. Salmon fisheries, which are the
backbone o f the region, have been financially performing poorly, and some stocks are in
decline. Understanding the causes may create more effective management decisions.
The institute will begin taking on non-fisheries related projects such as the effect o f oil
and gas development in Bristol Bay in 2006.

16 Interview with BBEDC Board member, March 21, 2006.
17 Interview with BBEDC Board member, March 21, 2006.
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Source: Northern Economics 2001 
Figure 3.5 Main investments and percent ownership o f  BBEDC

Political Influence
The CDQ groups wield significant influence in the political realm o f fisheries 

management. Representing a sizable portion o f the total Bering Sea catch, through 
community development quotas as well as equity shares in non-CDQ fishing vessels, 
CDQ harvesting partners find the groups politically attractive for two reasons. First, the 
passage of the 1998 American Fisheries Act required all vessel-owning entities to have at 
least 75% U.S. ownership and control. This opened the door for CDQ groups to purchase 
equity shares in foreign-owned Bering Sea vessels, and they were sought after as partners 
because they brought quota with them to the partnership. Second, the Council process is
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a political one, dominated by Alaskans (6 o f the 11 Council members are Alaskan). 
Seattle-based commercial fishing operators who partner with Alaskan CDQ groups gain 
additional capital and access to the Council political process.

Each o f the four groups has, or has had, representation on the Council or advisory 
committee, state fishery boards or the International Pacific Halibut Commission. In 
addition, CBSFA has a stakeholder seat in the Pribilof Islands Collaborative, a group 
consisting o f state, federal and non-profit agencies working together on local 
management research and decisions. BBEDC is currently the only group with a Board 
member who sits on the Council.

Beneficial regulations and recommendations have resulted from the political 
influence and lobbying efforts o f the CDQ groups. CBSFA and APICDA have been 
advocates o f more on-shore processing opportunities because they are close to the 
pollock fishing grounds. Locating processing plants in the villages, rather than at sea, 
provides more jobs and tax revenues for the villages, even though it tends to be less 
economical for some species o f fish, such as pollock (CBSFA 2004). In the recent crab 
rationalization (discussed in greater detail below), a regional landing requirement was 
instituted. According to the regulations, “communities in the Pribilof Islands are the 
prime beneficiaries o f this regionalization provision” ("Fisheries o ff the Exclusive 
Economic Zone of Alaska" 2005). This regionalization provision is a clear example of 
the influence o f CBSFA; although St. Paul is the only CBSFA community, the CDP 
regularly includes benefits that will accrue to St. George. Similar goals are actively being 
sought for pollock processing.

Another example o f political influence is seen in a current issue o f permanent 
quota allocations. The state CDQ panel recommended a pollock allocation reduction for 
APICDA in the 2006-2008 allocation cycle, however the governor and federal regulators 
did not adopt the recommendation (Loy 2005). APICDA did not support the reduction; 
other groups did, as the reduction would have been reallocated to them. Four o f the 
groups hired three lobbyists with strong ties to the Alaska Congressional delegation in an 
attempt to make the panel’s recommendations permanent through the Coast Guard
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Reauthorization bill (H.R. 886). APICDA hired its own lobbyist, a former chief o f staff 
for Alaska’s sole U.S. Representative, Don Young, to battle the opposing lobbyists: 
Representative Young’s son-in-law (also the chair o f the Alaska Board o f Fish), a former 
chief executive o f Cook Inlet Region, Inc (also a friend o f Alaska’s senior US Senator 
Ted Stevens), and a former fisheries aide to Senator Stevens (Loy 2005). The bill that 
became law (P.L. 109-241) fixes the CDQ allocations at those in existence as o f March 1, 
2006 (keeping A PlCDA’s allocation at its current level).

Regulatory History' o f the Program

Bering Sea Fisheries
Prior to 1976, access to the oceans beyond 12 miles o f America’s coasts was 

free. 18 O ff the coast o f Alaska, the most common vessels were Russian and Japanese. In 
1976, the U.S. Congress passed the Magnuson Fisheries Conservation and Management 
Act (MSFCMA), which created a 200-mile exclusive economic zone (EEZ) around the 
coasts of the United States. The U.S. exerts jurisdiction within this zone, broadly 
determining who will be allowed to extract resources, such as fish. With the passage of 
the Magnuson Act, the American government encouraged domestic participation through 
economic incentives in an effort to “Americanize” the fisheries. American fishers had 
little experience in the Bering Sea; the U.S. government encouraged and regulated joint 
venture operations with foreign companies that fished the Bering Sea. During the 1980s 
the joint ventures were phased out and by the 1990s the American fishing fleet was more 
than capable o f harvesting all the allowable catch from the eastern Bering Sea (Witherell 
2003).

The investments made in the American fleet fishing in Alaska did not benefit 
western Alaskan communities, even though geographically they were the closest to the 
resource. A number o f reasons for this exist. Only in the 20,h century did the Alaska 
Native lifestyle begin changing from a wholly subsistence one to a mixed economy

ls Many bilateral and trilateral agreem ents covered a small num ber o f  stocks, but m ost o f  the fished stocks 
were unregulated. See Miles 1987.
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(subsistence and wage activities). Subsistence fishing in western Alaskan communities 
was prevalent, using small skiffs that could not fish safely offshore and not requiring fish 
finders or other high-tech fishing gear. The commercial fishing that developed in the 
Bering Sea employed factory trawlers, motherships, and larger catcher vessels - craft that 
averaged 60 feet or more - equipped with the latest technology for finding, catching and 
processing fish. To obtain this type o f gear required capital, capital that was difficult to 
obtain for people still living primarily a subsistence lifestyle (National Research Council 
1999). While sources o f capital were sought by some o f the future CDQ communities, 
the Bering Sea was already capitalized by the time grants were applied for and awarded 
(Bering Sea Fishermen's Association 2005). In addition, access to markets was limited 
for these small-scale fishermen. While the fish resource is located in the Bering Sea, the 
major markets for the fish are not. Infrastructure was needed to sell on the world market.

In 1972, the state o f Alaska instituted a limited entry system for state fisheries 
(mainly salmon, crab, herring, sablefish and shrimp), managed by the Commercial 
Fisheries Entry Commission (CFEC), which required each fisher to obtain a permit to 
operate in state waters (0-3 nm offshore).19 When the CFEC first issues permits, it is 
required by law to do so based on a “hardship” ranking, awarding points for the amount 
o f hardship suffered if the applicant were denied a permit. Once issued a permit, owners 
were generally allowed to exit the fishery and transfer or sell their permit to another, with 
no further determination o f “hardship” o f the new recipient (Alaska Commercial 
Fisheries Entry Commission 2005). The price o f a permit is based on supply and 
demand, making entry to some fisheries very expensive to enter. For example, in 2004 
the average price for a permit to participate in the Southeast Roe Herring Seine fishery 
was just under $300,000 (Alaska Commercial Fisheries Entry Commission 2005).

To fish in federal waters off o f Alaska (3-200 nm) for species not managed by the 
state (or for halibut), NOAA Fisheries also requires a Federal permit, unless the fishing 
vessel is less than 32 feet (NPFMC 2005a). Permits for the groundfish fisheries in the
19 Voters am ended the Alaska constitution to allow a limited entry system in the state’s com m ercial 
fisheries. In 1973 the State Legislature enacted A laska’s Limited Entry Act (AS 16.43), which created the 
program  and gave CFEC the responsibility to manage it. By 1974 19 state salmon fisheries had a limited 
entry system  implemented.
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Bering Sea are granted based on historical landings. For federal offshore fisheries, the 
capital investment required is more o f an obstacle than the permitting regulations. 
Halibut and sablefish require a different type o f permit, known as an Individual Fishing 
Quota (IFQ), allocating a percentage o f the regional halibut quota to the owner o f the 
IFQ. IFQs were originally granted based on the historic harvest within a qualifying 
period but are now bought and sold subject to some restrictions. IFQ shares can be 
expensive and difficult to obtain. The CDQ program aids fishermen in obtaining the 
capital to purchase their own appropriately sized fishing boats and equipment, provides 
fishermen with boats on which to crew, and helps with the purchase o f IFQ shares for 
halibut and sablefish.

Regulatory structures
Figure 3.6 illustrates the management structure o f the North Pacific fisheries. The 

Alaska Department o f Fish and Game manages herring, salmon and shellfish, while the 
NPFMC and NOAA Fisheries manage fisheries in federal waters. For species that are 
fished in both federal and state waters, the state passes complementary emergency orders 
to maintain continuity o f management (Kruse et al. 2000). The North Pacific Fishery 
Management Council prepares Fishery Management Plans, which contain a suite of 
management tools (either framework measures, allowing for annual or periodic 
adjustments, or conventional measures, which require regulatory amendments to change) 
that together outline the fishery management regime (Witherell 2003). Once the Council 
finalizes an FMP, it is forwarded to the Secretary o f Commerce for approval. The 
appropriate regulatory body then promulgates the regulations in accordance with the 
FMPs. NOAA Fisheries is responsible for implementing Council recommendations in 
federal waters. At the state level, the Board o f Fish sets management policies and 
regulations for state-managed fisheries. The Alaska Department o f Fish and Game is 
responsible for management o f groundfish, crab, scallop, herring and salmon, in 
cooperation with the Council and NOAA fisheries. Halibut is managed separately 
through the International Pacific Halibut Commission, which sets annual catch limits for 
the U.S. and Canada that are allocated among various categories (Individual Fishing
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Quotas, bycatch, subsistence and guided sport fisheries). The MSFCMA is the primary 
legislation guiding federal fisheries management, although the National Environmental 
Policy Act, the Endangered Species Act, the Marine Mammal Protection Act, and the 
Regulatory Flexibility Act are also involved.

Figure 3.6 Regulatory structure o f  fisheries m anagem ent in the North Pacific

The TAC for each fishery limits the amount o f fish that can be harvested per year. 
Depending on the species, from 7.5 to 20% of the TAC is set aside for the CDQ program 
(NPFMC 2005a). This percentage is further divided into six portions, which are then 
awarded to the six CDQ groups on a competitive basis (DCED 2003). The State of 
Alaska recommends allocations for each group based on the CDP; these
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recommendations need final approval from the Secretary o f Commerce (DCED 2003). 
The allocations are awarded in multi-year cycles; currently these cycles last for three 
years but they are being extended to ten-year cycles (’’Coast Guard and Maritime 
Transportation Act of 2006" 2005). The CDP must provide information on community 
development (i.e., employment and educational programs, base-line data, and a plan for 
self-sufficiency), business issues such as budget, projected balance sheet, harvesting 
method, as well as information on the managing organization’s qualification (’’General 
CDQ regulations” 2005; ’’Western Alaska Community Development Quota Program"
1999). There is purposely much oversight of the groups and their business plan. Few 
western Alaskans had prior experience in managing western-style business enterprises so 
guidance was necessary in making beneficial decisions and choosing wise investments 
(National Research Council 1999). Early in the life of the program, this oversight paid 
off in relation to one of the CDQ groups - the Coastal Villages Fishing Cooperative.20 
The negative aspect o f oversight is less responsiveness to changing conditions, as an 
amendment must be submitted and approved for every substantial deviation from the 
CDP.21

Fishing can commence once a group receives an allocation. In the beginning, all 
groups leased all their quota to fishing partners, being unprepared to physically harvest it 
themselves (DCED 2003). The CDQ groups received royalties from the harvest o f their 
quota share at a specific price per metric ton set in each partnership. As time went on,

20 CVFC formed Im arpiqam iut Partnership (IP) with Golden Age Fisheries, which managed and owned a 
factory trawler. CVFC dedicated its pollock quota in exchange for 50 percent ownership o f  IP. Reviewing 
the situation in 1996, the State o f A laska found the benefits o f  the partnership were not fairly being 
distributed, and in addition the factory trawler was to be foreclosed on soon. Because o f  these events, 
C V FC ’s CDP goals and m ilestones were not going to be fulfilled. The state recom m ended to NOAA 
Fisheries CVFC should lose their entire pollock allocation, unless m ajor changes were made,. CVFC 
successfully appealed that recom m endation and eventually Coastal Villages Region Fund em erged as a 
successor to CVFC (NRC, 1999).
21 The types o f  changes requiring an am endm ent are: change in the participating com m unities or managing 
organization, change in harvesting or processing partners, new  project funding in excess o f $ 100,000, more 
than 20%  increase in the annual budget o f  a project, more than 20% increase in expenditures over the 
approved annual budget for adm inistrative expenses, change in contractual agreem ent between a CDQ 
group and its harvesting or processing partner, or a change in a CDP project, the state or NOAA Fisheries 
deems it to be a material change, any transfer o f quota between groups, the addition o f a new vessel if the 
group also subm its an alternative method o f determined CDQ catch ("General CDQ regulations" 2005).
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royalties were used as investments to enhance the groups’ revenue streams through local 
and non-local projects and investments. Eventually each group has been able to buy an 
equity share in various fishing companies or vessels, or have bought their own vessels 
outright. These activities have reduced royalties but increased the general revenue 
stream. For vessels owned by a CDQ group subsidiary, local residents are hired to 
captain and crew, and the direct revenues received from selling the harvest eventually 
ends up back in the communities through CDQ projects (DCED 2003). CBSFA has 
aided individuals in buying their own boats to fish the nearhsore halibut fishery. Once 
fish have been caught, they go to a processor for processing and sale. All groups either 
have a processing partner or own shoreside plants. This is another opportunity for 
residents to gain employment.

The Bering Sea Ecosystem

Fisheries description
Out o f more than 450 species o f fish and invertebrates, approximately 25 species 

in the Bering Sea are commercially important (PICES 2004). O f these, groundfish, 
flatfish, crab and Pacific salmon are the most valuable. Annual landings from the Bering 
Sea are capped at two million metric tons o f fish. Pollock, the highest volume fishery, 
constituted at least half o f the landings in Alaska from the years 1989 to 2000 ("Annual 
Commercial Landing Statistics, 1989-2000" 2006). Alaskan landings account for 
approximately 56% of the US fishery production by weight (Pritchard 2005). The high 
level o f productivity present in the Bering Sea is also seen in non-fish populations -  the 
Bering Sea is home to 80% of the U.S. sea bird population, 95% of northern fur seals, as 
well as major populations o f Steller sea lions, walruses and whales (Overland & Stabeno 
2004).

The Bering Sea supports one o f the most productive fisheries in the US due to a 
number of factors. The wide continental shelf allows wind and tides to cause mixing, 
adding nutrients to the euphotic zone (National Research Council 1996). Areas of 
upwelling, where nutrient-rich, oxygen-poor water mixes with the upper layers of
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oxygen-rich nutrient-poor water, provide ideal conditions for primary production 
(National Research Council 1996). The seasonal ice cover is central to the functioning o f 
the ecosystem (PICES 2004). The extent o f sea ice affects the distribution and 
abundance o f temperature-sensitive species along the bottom, as well as some near shore 
species, such as crabs, flatfishes and herring (National Research Council 1996). Sea ice 
affects temperature and salinity properties, the strength o f vertical stratification, and the 
spatial distributions o f marine predators and prey (Huntington 2000a). The extent and 
duration of sea ice is sensitive to variations in meteorological conditions (Bering Sea 
Impact Study (BESIS) 1996; PICES 2004).

Data on fish resources in the Bering Sea are mainly available in the form of catch 
and survey data for commercially important species. Fewer data are available for species 
o f little commercial importance, even thought they may be an integral part of the 
ecosystem ("Bering Sea Ecosystem Research Plan Draft" 1998). Without a full 
understanding o f ecosystem functioning, it is difficult to predict the ecosystem-wide, 
long-term consequences o f management actions and climatic events. In the late 1970s a 
shift was observed (after it had occurred) in demersal fish and benthic invertebrates on 
the eastern shelf (PICES 2004). Walleye pollock stocks in particular increased strongly, 
as did Pacific cod, Atka mackerel and Pacific Ocean perch (PICES 2004). In 2004, 96% 
o f CDQ royalties accruing to the six groups came from four species: walleye pollock, 
Pacific cod, Opilio (snow crab), and Bristol Bay red king crab (DCED 2004). Because 
these species account for a large portion o f revenues (for the years 1992-2000, royalties 
from these four species accounted for almost 75% of total revenues generated; DCED,
2003), it is worth exploring their histories and management schemes in greater detail.

Walleye Pollock
Pollock is among the top five species landed (by weight and by value) in Alaska. 

It also constitutes the majority o f CDQ revenues. Ten percent o f the annual TAC is 
allocated to the CDQ program. Pollock accounts for over 40% of global whitefish 
production, marketed as fillets, whole, surimi (a ground fish product popular in Japan, 
often marketed as artificial crab in the U.S.) and roe (Marine Stewardship Council 2006).
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The major markets for pollock products are in the U.S., Europe and Japan (Marine 
Stewardship Council 2006). The U.S. pollock fishery did not become significant 
commercially until the 1980s, although a foreign fishery existed in the 1960s (NPFMC 
2004). Pollock populations increased after the 1970s regime shift at the same time as 
surimi processing was introduced, allowing pollock to eventually dominate the BSAI 
groundfish catch (NPFMC 2005a). Pollock populations have generally remained high, 
and are predicted to increase overall during the years 2005-2018 (Ianelli et al. 2005).

Pollock are schooling, midwater to bottom dwelling fish. Most are found in 
waters o f 100-300 meters, although they range from shallow nearhsore waters to a depth 
of 1000 meters (Chaffee et al. 2004). Participants in the fishery use catcher-vessels and 
catcher-processors, ranging in size from 70 to 350 feet in length (NMFS 2005). Catcher- 
vessels stay out to sea for three to ten days, offloading their catch to shoreside or at-sea 
processors (NMFS 2005). Catcher-processors engage in weeks-long trips, processing 
catch on-board. Longliners also take a small amount o f pollock as bycatch (NPFMC 
2004).

While overall the pollock fishery receives high marks for being well-managed 
(the Marine Stewardship Council recently certified the EBS pelagic trawl pollock 
fishery), there are a few areas o f concern. The pollock fishery is relatively “clean,” 
meaning only small amounts of non-targeted species are caught during pollock fishing 
(bycatch). Much o f the discarded fish is pollock that’s either too big or too small 
(NPFMC 2005a). Bycatch o f prohibited species (species that must be returned to the sea 
if caught) has been generally low, however because of the scale o f the pollock fishery, 
even low bycatch rates can add up to significant numbers o f fish. Additionally, high rates 
o f juvenile salmon bycatch have occurred in the pollock trawl fishery, causing concern to 
fisheries managers (Alaska Marine Conservation Council 2005) One of the more 
controversial topics associated with pollock is the possible connection to the decline in 
Steller sea lion and other mammal populations (Ocean Studies Board and Polar Research 
Board 2003). Causes o f the Steller sea lion decline are not completely understood, nor is 
the role o f pollock fishing in that decline (Ocean Studies Board and Polar Research Board
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2003). Concern exists that the pollock fishery is a factor in the decline o f fur seal stocks 
important to the subsistence culture and economy of the Pribilof Islands (Chaffee et al.
2004).

Pacific cod
Seven and one-half percent o f the annual Pacific cod TAC is allocated to the CDQ 

program. The Pacific cod fishery is the oldest groundfish fishery off Alaska (NPFMC 
2005a). In the 1950s Japanese trawlers harvested large quantities o f Pacific cod; in the 
1960s longlining for Pacific cod began (Chaffee et al. 2006). The Soviet fleet also 
harvested Pacific cod, dominating the catch along with Japanese vessels until the 1980s. 
Pacific cod is not overfished, however the stock size is below the target biomass and 
appears to be decreasing (NPFMC 2004). The major markets for cod are Europe and 
Japan, with some in the U.S., Thailand and China ("World first cod fishery receives MSC 
environmental certificate" 2006). The primary products are whole fish (headed and 
gutted), fillets, and to a lesser extent salted or whole fish (NPFMC 2004).

Pacific cod are a demersal species living in nearhsore waters to 500 meters in 
depth, from California through the Bering Sea and Aleutian Islands. Cod appear to 
migrate seasonally from shallower waters in the summertime to the deeper portions in 
winter (Alaska Department O f Fish And Game 2006a). Pacific cod is harvested by 
trawlers, longliners (the dominant gear type), pot and jig  vessels (Chaffee et al. 2006). 
Within the longline fishery are catcher vessels, ranging in sizes up to 75 feet, and catcher- 
processors, which range from 90 to 200 feet in length (NPFMC 2002). The catcher 
freezer processor fishery received a Marine Stewardship Council certification in early 
2006.

Issues o f concern in the Pacific cod fishery are bycatch, habitat damage (from 
trawl fisheries (National Research Council 2002) that harvest just under half o f the TAC 
(National Marine Fisheries Service Alaska Region 2004) and Steller sea lion interactions 
(National Marine Fisheries Service Alaska Region 2004). To mitigate presumed impacts 
from cod fishing on Steller sea lions, the Council implemented closed seasons and areas 
(Steller Sea Lion Recovery Team 2006). In terms o f bycatch, the longline fishery
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incidentally kills many (approximately 14,000) seabirds annually (National Marine 
Fisheries Service Alaska Region 2004), some of which, such as the short-tailed albatross, 
are endangered The trawl and longline fisheries also result in the deaths o f humpback 
whales, orcas and Steller sea lions (National Marine Fisheries Service Alaska Region 
2004). The species most affected by the Pacific cod fishery are skates, grenadiers and 
sharks, but more research is needed to fully understand this effect on the ecosystem 
(Chaffee et al. 2006).

Qpilio (Snow crab)
The first recorded commercial snow crab catch occurred in 1977, incidental to 

tanner crab catch (NPFMC 2005b). As Tanner crab abundance declined, snow crab 
fishing effort increased (NPFMC 1998). Annual catches grew from 52.8 million pounds 
in 1981 to 329 million pounds in 1991 (NPFMC 2005b). The stock then began to decline 
until it was declared overfished in 1999. Since then, abundance has fluctuated but 
remains low despite management efforts to rebuild (Alaska Department o f Fish and 
Game 2006b). Snow crab is jointly managed between the federal and state governments. 
Ten percent o f the annual TAC of most crab species is awarded to the CDQ program.

Snow crabs are distributed in the northern and central Bering Sea, with major 
concentrations restricted to less than 200 meters o f depth (NPFMC 1998). Pots are used 
in this fishery. Vessels range from small inshore ones to “supercrabbers.” The majority 
o f vessels are catcher vessels (NPFMC 2002). Most o f these are less than 125 feet in 
length, while the catcher-processors are almost all over 125 feet. Alaskans own fewer 
than half o f the catcher vessels (as o f 1996); the majority being owned by Washington 
residents, as are the catcher-processors (National Research Council 1996). In 1996, on 
the cusp o f creating a limited entry program for the crab fisheries, none o f the potential 
permit holders were from coastal Alaska areas adjacent to the fishing grounds (National 
Research Council 1996).

Bristol Bay Red King Crab
The Bristol Bay Red King Crab fishery is the most lucrative o f the crab fisheries 

in which the CDQ program participates. A Japanese fishery beginning in the 1930s
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continued until 1974, with a brief hiatus around World War II (NPFMC 1998). The 
Soviet fishing fleet harvested crab from 1959 to 1971 (NPFMC 1998). U.S. trawlers 
entered the fishery in 1947, but did not achieve full-scale size until the late 1960s 
(NPFMC 1998). Bristol Bay is an exclusive registration area, meaning that vessels that 
choose to fish there cannot also fish in any other registration area. It is a lucrative area to 
fish, however; between 1989 and 1993 the ex-vessel value o f Bristol Bay king crab 
ranged from $40 million to $100 million (NPFMC 2005b).

Historically, red king crab has been Alaska’s top grossing shellfish fishery 
(Alaska Department o f Fish and Game 1997), reaching a peak in 1980 at $115.3 million, 
but quickly decreased to $8.9 million in 1982. The Bristol Bay fishery was closed in 
1983 due to low populations, thought to be caused by poor recruitment due to warmer 
ocean temperatures as well as fish predation (ADFG 1997). While stock sizes have 
remained low, the fishery opened every year except 1994 and 1995, with a small but 
steady increase in the abundance o f small crab (NPFMC 1998).

Bristol Bay is one o f two managed discrete stocks o f king crab in the Bering Sea; 
Norton Sound is the other (Alaska Department o f Fish and Game 2006b). King crab are 
found nearshore during late winter where they undergo an annual molt. While the BSAI 
king crab vessels average over 100 feet, vessels range from 40-200 feet. Crab are 
harvested with baited pots, each pot weighing 600-700 pounds. Hydraulic lifters haul the 
pots after they have soaked for one or two days. The Bristol Bay fishery averages less 
than 10 days before the vessels catch the guideline harvest level set by the state.

In 2005. most crab fisheries in Alaska were rationalized, including the Bristol Bay 
red king crab and the Bering Sea opilio. The Crab Rationalization Program in the Bering 
Sea/Aleutian Islands allocates the crab resource among harvesters, processors and coastal 
communities through quota shares (NOAA Fisheries 2005). The intent o f the program is 
to increase efficiency, reduce bycatch and discards, provide economic stability, remove 
excess capacity in the fishery and increase fishing safety for fishermen by eliminating the 
“race for fish” (NOAA Fisheries 2005). The effectiveness o f these measures is still being
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discovered. The dependency of communities on the crab resource is recognized through 
regional landing and processing requirements (NOAA Fisheries 2005).

Climate change
Long-term ocean-climate patterns affect the North Pacific, as does an overlying 

trend o f global climate warming. One long-term pattern is the Pacific Decadal 
Oscillation (PDO), which has been in a positive phase since 1976/77 (PICES 2004). In 
the negative phase, the PDO is characterized by cooler temperatures along the North 
American coast and warmer temperatures offshore and in the western Pacific. During the 
positive phase, those characteristics are reversed (PICES 2004). Changes in sea surface 
temperatures can have ecosystem-wide impacts, affecting the abundance and distribution 
o f fish species as well as the prevalence and intensity of storms (PICES 2004). While it 
appears that the PDO has been the dominant influence on sea surface temperatures over 
the past century, its existence is a relatively new finding (see Mantua et al. 1997) and it 
may be decreasing in its effects (‘"Climate Change Roundtable” 2006). Since the U.S. 
took over extended management and jurisdiction for its fisheries resources in the EEZ, 
the PDO has been in its positive phase (PICES 2004). When this regime shifts or another 
ocean-climate pattern becomes dominant, managers will have to adapt to changed 
environmental conditions.

Compounding the effects of ocean-climate regime patterns is an overlying pattern 
o f global warming. The Bering Sea is experiencing a northward biogeographical shift in 
response to changing temperature and atmospheric forcing (Overland & Stabeno 2004). 
Global average temperatures have risen by 0.6° C over the last 200 years (ACIA 2004). 
Atmosphere-ocean general circulation models for 2090 project annual average warming 
o f 3-4°C, over the Bering Sea and adjacent land, but winter temperatures could increase 
by 10°C over the sea (ACIA 2004). Annual average arctic temperatures have risen at 
almost twice the rate o f the rest o f the world (ACIA 2004). If these trends continue, the 
CDQ communities will have to confront issues directly addressing their resilience and 
sustainability, ranging from loss o f commercial and subsistence fishing, to stressors on 
their terrestrial subsistence culture, to physical loss o f their villages.
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A major effect o f a warming Arctic will be a decrease in the formation and 
duration of sea ice, affecting ecosystem functioning (Overland & Stabeno 2004). Over 
the past 30 years, the annual average sea ice extent in the Arctic has decreased by 
approximately 8%, and this melting trend is accelerating (ACIA 2004). The sea ice that 
is present is thinner than in the past. Scientists estimate that arctic-wide, the average 
thickness o f the ice has been reduced by 10-15%, in some places up to 40% (ACIA
2004). By 2100, additional declines o f 10-50% are predicted (ACIA 2004). Seasonal 
variation may occur in the overall reduction, with the summer season seeing a far greater 
retreat o f ice; some climate models have predicted that summer sea ice will disappear 
entirely by the end o f the 21st century (ACIA 2004).

A warming climate directly threatens the physical location o f some villages. 
More open water increases the likelihood of storms and wave action on shore, leading to 
increased coastal erosion. As glaciers melt, sea level will rise, exacerbating wave- 
induced erosion. Permafrost will thaw, destabilizing soil and leaving it more susceptible 
to erosion, especially along the coastline (Nelson et al. 2001). Already erosion has forced 
the relocation o f some coastal villages (Inkelbarger 2005). It can be expected that this 
will only get worse; as every village in the CDQ program must be within 50 nautical 
miles o f the coast, erosion and sea level rise is a serious issue. It is likely that the loss o f 
villages is a scenario the CDQ communities will need to confront.

Climate change affects distribution and abundance o f fish, although predicting in 
what way is challenging as climate is just one variable (ACIA 2004). It is hypothesized 
that the northward shift o f coldwater in the Bering Sea will continue to benefit pollock 
biomass production over more benthic species, as the regime change in the 1970s seems 
to have done, but distribution may change (Overland & Stabeno 2004). Other long-lived, 
arctic-adapted species may not fare as well. The Arctic Climate Impact Assessment 
(2004) predicts increased productivity o f marine fishes, but changes in distribution. 
Conversely, arctic freshwater fish populations will most likely decrease, some becoming 
extinct. While freshwater fishing does not affect the functioning o f the CDQ program, it
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does have an impact on the subsistence lifestyle o f CDQ residents, thereby impacting the 
overall goal o f sustainability.

The challenge to the program
Climate change provides a concrete test case for the CDQ program and 

communities to be resilient, adaptable and sustainable. The future is uncertain, except for 
the knowledge o f current and predicted substantial changes. The management challenge 
in anticipated climate-induced fisheries changes is to learn how to manage for the 
ecosystem reorganization as the environment changes. Regardless o f models’ ability to 
predict the future, the fundamental aspect o f Arctic warming is that it is ecosystem wide, 
operating at a scale and complexity that will make it impossible to be completely 
prepared for the changes. There will be “surprises,” and how these are dealt with will be 
a direct reflection on the resilience and sustainability o f the Bering Sea social-ecological 
system. Although it will not be simple, even with these changes and the stresses on the 
resources, the CDQ program can develop resilience in the social-ecological system and 
allow the communities to adapt to a new environment brought on by climate change.

From the history o f federal fisheries management in the Bering Sea, the North 
Pacific Fishery Management Council has done a remarkable job of fisheries management, 
especially when compared to the other councils. However, a favorable environment for 
important stocks such as salmon and pollock has existed. When problems have arisen, 
the Council has been able to respond to them in a satisfactory way, e.g., a move toward 
ecosystem management or the rebuilding of crab populations (see Fry 2005). As the 
Bering Sea moves into a less predictable environment, problems will be novel. No 
guarantee exists that what has worked for the Council in the past will continue to do so. 
It is important that the NPFMC and the CDQ groups anticipate and proactively counter 
problems rather than respond to them as they arise.

The Blue-ribbon commission on the CDO
In the spring o f 2005, the governor o f Alaska created a “Blue Ribbon” 

Community Development Quota Program Review Panel to conduct a thorough review of
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the program. The review committee formed with the encouragement o f the North Pacific 
Fishery Management Council to alleviate concerns of Council members that as the 
program continues to grow it will still provide maximum benefit to the member 
communities (“CDQ M otion” 2005). The panel was tasked with determining if there are 
ways the CDQ groups could operate more effectively in terms o f stimulating community 
economies, evaluating the legal and financial controls on the program and finding ways 
to streamline the oversight process (Rasmuson 2005). The panel’s recommendations 
indicate future directions for the CDQ Program, if they are accepted by the Governor and 
implemented by the state or federal government where appropriate. The four main 
recommendations are: 1) reevaluate quota allocations every ten years and implement a set 
o f measurable evaluation criteria to be measured at the beginning and end o f each ten 
year cycle; 2) change oversight structure to one that places more emphasis on stricter 
securities oversight; 3) eliminate the duplicative processes o f NOAA Fisheries and the 
state; 4) allow investments in non-fisheries related projects (Rasmuson 2005).

The recommendations are based on needed changes and each will contribute to 
the resilience o f the program and communities. The recommendation to extend the quota 
allocation cycle to ten years has already been implemented in the Coast Guard and 
Maritime Transportation Act o f 2006 (P.L 109-241). Longer allocation cycles allow for 
more certainty and stability for community investments, partly because the groups will 
know the approximate amount o f quota, facilitating long-term revenue predictions 
(Rasmuson 2005). Long term planning for sustainable communities will be a possibility. 
The risk o f failure for long-term projects will decrease with ten, instead o f three, years to 
show success. However, with a longer allocation cycle, it is even more important that the 
groups are constantly monitoring their actions and actively learning in an attempt to 
avoid disastrous outcomes. The Coast Guard and Maritime Transportation Act o f 2006 
also allows investment o f CDQ revenues in non-fisheries related infrastructure (the fourth 
recommendation), a key component to creating diversified economies and a prerequisite 
for sustainable and resilient economies and communities. The CDQ program relies upon 
the pollock harvest for the majority o f its royalties (Northern Economics 2001). Reliance



61

on a single species for royalties is an indicator o f a lack o f resilience. It is encouraging 
that generally the percentage o f pollock constituting the total is slightly decreasing. 
Should the pollock population decline, it will greatly affect the entire functioning o f the 
CDQ program in terms o f jobs lost directly through pollock fishing and also through the 
ripple-effects o f that revenue on other sectors o f the community.

Streamlining the oversight process and shifting it to one based more on financial 
oversight (second and third recommendations) will contribute to resilience and 
sustainability by allowing the groups more freedom and efficiency, potentially making 
them more successful business operations. Greater efficiency in business can translate 
into more money for the communities, allowing more and a greater diversity o f projects 
to occur. After thirteen years o f existence, the groups have gained enough knowledge to 
not need as much review oversight as in the beginning. Financial oversight (in terms of 
fraud, mismanagement and reporting to the communities) is a better role for the state. If 
the state is effective in that role, ensuring that revenues being generated by the program 
are being invested back into the communities, then these recommendations will 
contribute to resilience. Removing or streamlining the duplicative process o f state and 
federal oversight requirements will create greater operating efficiency for the groups, 
translating into more profits, more investment in the communities and greater 
diversification o f economies.

These recommendations are one area in which adaptive management can be tried. 
Rationales are given in the commission’s findings for why each change is necessary 
(Rasmuson 2005). Examined with an eye towards resilience and sustainability, 
hypotheses could be formulated and tested. An adaptive management approach that 
relies upon the input o f community members in formulating hypotheses would be 
effective in this situation. These hypotheses could be evaluated for validity and relevance 
by monitoring over a long time frame, i.e., one ten-year allocation cycle. Changes would 
be made in accordance with the results o f the first experiment.
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C H A P T E R  4 Evaluation of Indicators
This chapter returns to the eight indicators laid out in the second chapter to 

evaluate the CDQ program ’s contributions to community resilience and sustainability: 
demographics, employment, per capita income change, educational rates, 
flexibility/innovativeness, communication, monitoring and feedback mechanisms, and 
evidence of learning. Data come from the U.S. Census Bureau, the Alaska Department of 
Labor, the Alaska Database o f Social and Economic Indicators, internal and external 
CDQ reports, and interviews I conducted with representatives o f the CDQ communities. 
I attempted to contact a representative from each o f the 65 communities. Two CDQ 
groups did not wish to participate, removing 35 communities from the total research 
population. O f the remaining 30 communities, I was only able to contact and speak with 
10 respondents (two from YDFDA and APICDA, one from CBSFA, and five from 
BBEDC). Interview duration was from fifteen to forty-five minutes. The substantial 
number o f communities that were excluded from my study introduces the potential for 
non-respondent bias. It is not known why the two CDQ groups chose to not participate.

A note on the data sources
Community level data collection for western Alaska is difficult. All data are not 

available at the community level, some data, such as unemployment statistics are 
aggregated at the federal census area, which includes non-CDQ communities, potentially 
masking effects o f the CDQ program. Where community-level data exist, they are often 
spread out over multiple agencies, making consolidation difficult. Other types o f data, 
such as fisheries employment, are not collected by state or federal agencies.22 The Bering 
Sea Fisherm en’s Association created the idea o f a CDQ Social-Economic Database that 
would consolidate relevant social and economic data on each CDQ community (Northern 
Economics 1998). Creation o f the database appears to have stalled after 1999, but should 
be finished as such a database is still needed.

22 As o f  2006, most workers in the fisheries industry are classified as “self-em ployed.” The Alaska 
Departm ent o f Labor has begun estim ating fisheries em ploym ent through landing data collected by the 
A laska Departm ent o f Fish and Game, but not at the village level (see (Olson & Robinson 2004; Patton & 
Robinson 2006).
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CDPs are a valuable source o f data about group and community activity. 
However, every CDQ group requested o f the state confidential status for the financial 
portions o f the CDPs, making financial information at a higher resolution than CDQ-wide 
unavailable. Without this resolution of data, it is difficult to evaluate the community 
effects o f the program.

Evaluation o f  indicators
Each o f the eight indicators will be discussed below. Data concerning the 

indicator for each group will be given, followed by a discussion o f the meaning o f the 
indicators in relation to community sustainability and resilience.

Demographic changes
A basic measure o f community health can be taken through demographic change 

over time. Aggregate demographic information for the six groups displayed in Figure 4.1 
shows overall population growth in the communities o f APICDA. BBEDC and YDFDA, 
while CBSFA showed a decline between the years o f 1990 and 2000. Aggregations can 
mask individual changes, therefore each group and its communities are examined. Table 
4.1 shows that four o f the six APICDA communities recorded positive population growth 
between the years o f 1990 and 2000, one recorded no growth, and one showed a net loss. 
The Alaska Native population o f APICDA villages increased overall from 1990 to 2000 -  
only two o f the six villages recorded negative growth. Saint George and Akutan saw an 
increase in the ratio o f males to females, the other four saw a decreasing ratio. Excluding 
two villages, the median age o f these populations was greater in 2000 than it was in 1990. 
Most villages recorded the greatest growth in the 18-64 year age group over the time 
period o f 1990 to 2000 (Table 4.2).
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Table 4.1. Population characteristics for Aleutian Pribilof Island C om m unity  
Developm ent Association com m unities _____________________________
Village 1990

pop.
2000
pop.

%
change
1990-
2000

1990
Alaska
Native
population

2000
Alaska
Native
population

%
change
1990-
2000

1990
males per 
100
females

2000 
males per 
100
females

1990
median
age

2000
median
age

Akutan 589 713 21 82 114 38 333 343 29.7 40.2
Atka 73 92 26 67 84 25 167 107 30.4 35.5
False Pass 68 64 -6 52 42 -19 122 116 32.5 31.5
N elson
Lagoon

83 83 0 67 68 1 122 107 27.7 33.3

Nikolski 35 39 11 29 27 -7 180 92 52.5 39.5
St. George 138 152 10 131 140 7 91 113 28.4 33

Source: US Census 2000
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Table 4.2 Age characteristics o f  Aleutian Pribilof Island C om m unity
Developm ent Association comm unities
Village Percent o f  population

Under 18 18-64 65 and up
1990 2000 1990 2000 1990 2000

Akutan 5.1 3.1 93 95.5 1.9 1.4
Atka 34.2 30.4 63 60.8 2.7 8.7
False
Pass

41.2 35.9 50 59.5 8.8 4.7

Nelson
Lagoon

27.7 30.1 65.1 66.2 7.2 3.6

Nikolski 20 35.9 51.4 53.9 28.6 10.3
St.
George

39.1 36.8 54.3 56.6 6.5 6.6
Source: US Census 2000

St. Paul (CBSFA) saw a 30 percent net loss o f population between 1990 and 
2000, and an 8 percent decrease in the Alaska Native population (Table 4.3). The median 
age o f the population increased by 3.9 years over the given time period. The ratio of 
male to female approached a 1:1 ratio, though it remains weighted towards males. There 
was a slight decrease in the percentage o f the population in the 18-64 age group, and 
slight increases in the under 18 and 65 plus groups (Table 4.4).

Table 4.3 Population characteristics for Central Bering Sea F ish erm en ’s 
Association com m unities
Village 1990

POP-

2000
pop.

%
change
1990-
2000

1990
Alaska
Native
pop.

2000
Alaska
Native
Pop-

%
change
1990-
2000

1990 
males 
per 100 
females

2000 
males 
per 100 
females

1990
median
age

2000
median
age

St.
Paul

763 532 -30 504 463 -8 186 126 28 31.9

Source: US Census 2000
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Table 4.4 Age characteristics o f  Central Bering Sea F ish erm en ’s Association
com m unities
Village Percent o f  population

Under 18 18-64 65 and up
1990 2000 1990 2000 1990 2000

St. Paul 25.7 29.5 70.6 65 3.7 5.5
Source: US Census 2000

In general, the populations grew in the seventeen BBEDC communities from 
1990 to 2000 (Table 4.5). Thirteen villages recorded increases, one remained static, while 
three decreased. All but one village saw an increase in the Alaska Native population. The 
median age in all but three communities increased over the same time period. Most of 
the communities had more males than females in 1990 as well as 2000; changes in this 
ratio varied widely among communities. Eleven communities saw increases in the under- 
18 age group, four saw increase in the 18-65 age group, while 7 increased in the over 65 
age group (Table 4.6).

Every village but one in the Yukon Delta Fisheries Development Association 
increased populations over the time period o f 1990 to 2000 (Table 4.7). The Alaska 
Native population grew in all but one village. On average, the male to female ratio 
decreased slightly during this time, remaining slightly weighted towards males. The 
median age grew by almost two years in this time period. Taken as an average over the 
six communities, very slight increases were seen in the age groups “under 18” and “ 18- 
64,” while a slightly larger decrease in the over 65 age group was seen (Table 4.8).

Demographic change is a good indicator o f community health and measures 
sustainability and resilience in multiple ways. A shrinking population with an increasing 
proportion o f older (over 65) people indicates that a community has little to offer 
residents in terms o f economic opportunities (Hamilton & Haedrich 1999). It can be 
expected that a healthy community with economic opportunities would have a growing 
population, especially in the under-18 age group. While community data varies, on a 
region-wide basis general populations have grown between 1990 and 2000, except for
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CBSFA. This growth cannot be completely attributed to the CDQ program as other 
social and, at times, economic, forces operate in the villages. However, due to the 
general lack o f other economic opportunities the CDQ program can be credited with 
aiding in population retention.

The demographic data record positive growth in Alaska Native populations, 
which speaks to the sustainability of the community culture as Alaska Natives comprise 
the majority o f these villages’ populations. If  the data showed a declining Alaska Native 
population, that could mean the CDQ program is either not aiding in the retention of 
Alaska Natives, or is encouraging immigration of non-Native outsiders. If the latter were 
the case, it could be more difficult to sustain the Alaska Native culture.

Table 4.5 Population characteristics for Bristol Bay Econom ic Developm ent  
Corporation comm unities _________________________________________________
Village 1990

pop.
2000
pop.

%
change
1990-
2000

1990
Alaska
Native
pop.

2000
Alaska
Native
pop.

%
change
1990-
2000

1990 
males 
per 100 
females

2000 
males 
per 100 
females

1990
median
age

2000
m edian
age

Aleknagik 185 221 19 154 188 22 121 132 28.3 28.3
C lark’s
Point

60 75 25 53 69 29 106 119 26.7 30.5

Dillingham 2,017 2,466 22 1109 1504 36 100 103 29.1 32.8
Egegik 122 116 -5 87 89 3 165 117 30.3 35.3
Ekuk 3 2 -33 1 0 -100 N/A 0 N/A N/A
Ekwok 77 130 69 67 122 82 135 115 32.2 31.5
King
Salmon

696 442 -36 111 133 19 252 131 29 37.8

Levelock 105 122 16 87 116 33 123 128 27.3 27.5
M anokotak 385 399 4 370 379 3 107 134 23.3 21.9
Naknek 575 678 18 236 319 35 119 122 30.8 34.4
Pilot Point 53 100 89 45 86 91 133 128 28.1 29
Port Heiden 119 119 0 86 93 8 155 89 27.7 33.3
Portage
Creek

5 36 620 3 31 932 N/A 125 N/A 14

South
Naknek

136 137 1 107 115 7 132 129 27.9 35.8

Togiak 613 809 32 533 752 41 117 111 23.7 23.4
Twin Hills 66 69 5 61 65 7 156 100 30.4 38.5
Ugashik 7 11 57 6 9 50 N/A 120 N/A 50.5

Source: US Census 2000



68

Table 4.6 Age characteristics o f  Bristol Bay Econom ic Developm ent
Corporation com m unities
Village Percent of population

Under 18 18-64 65 and up
1990 2000 1990 2000 1990 2000

Aleknagik 36.8 37.1 55.1 55.2 8.1 7.7

Clark’s
Point

38.3 38.7 56.7 53.3 5 8

Dillingham 35.3 34.6 60.3 60.4 4.4 5

Egegik 32.8 32.8 63.1 63.8 4.1 3.4

Ekulc N/A 0 N/A 0 N/A 0

Ekwok 29.9 43.8 59.7 49.2 10.4 6.9

King
Salmon

20.1 26.2 78.3 70.8 1.6 2.9

Levelock 36.2 40.2 55.2 52.4 8.6 7.4

Manokotak 41.8 44.4 53.8 50.6 4.4 5

Naknek 33.7 35 62.4 61.2 3.8 3.8

Pilot Point 34 43 56.6 53 9.4 4

PortHeiden 37.8 52.8 60.5 41.7 1.7 5.6

Portage
Creek

N/A 39.5 N/A 54.6 N/A 5.9

South
Naknek

35.3 29.9 58.1 63.5 6.6 6.6

Togiak 40.6 42.8 54.3 50.2 5.1 7

Twin Hills 30.3 36.2 59.1 52.1 10.6 11.6

Ugashik N/A 0 N/A 100 N/A 0
Source: US Census 2000
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Table 4.7 Population characteristics for Yukon Delta Fisheries Developm ent
Association com m unities
Village 1990

pop.
2000
pop.

%
change
1990-
2000

1990
Alaska
Native
pop.

2000
Alaska
Native
pop.

%
change
1990-
2000

1990 
m ales 
per 100 
females

2000 
males 
per 100 
females

1990
median
age

2000
m edian
age

Alakanuk 544 652 20 522 639 22 106.8 109.9 21 20.4
Em m onak 642 767 19 591 721 22 114.2 113.4 21.9 19.6
Grayling 208 194 -7 193 178 -8 103.8 116.7 N/A 23
Kotlik 461 591 28 447 567 27 106.7 109.6 20.8 18.5
M ountain
Village

674 755 12 613 710 16 102.2 96.8 20.1 23.4

Source: US Census 2000

Table 4.8 Age characteristics o f  Yukon Delta Fisheries Developm ent Association  
com m unities
Village Percent o f  population

Under 18 18-64 65 and up
1990 2000 1990 2000 1990 2000

Alakanuk 44.5 44.6 52 48.5 3.5 6.9
Emmonak 41.3 44.1 54.2 50.9 4.5 5
Grayling 48.1 46.4 48.1 47.5 3.8 6.2
Kotlik 46.6 48.2 49 48.1 4.3 3.7
Mountain
Village

46.6 42.4 50.3 52.7 3.1 4.9
Nunam
Iqua

46.8 51.8 50.5 43.9 2.8 4.3

Average 45.65 46.25 50.68 48.6 3.67 5.17
Source: US Census 2000

The male to female ratio also addresses community health. More women than 
men tend to leave their home villages for urban centers if  few opportunities are available 
(Hamilton & Seyfrit 1994). The male to female ratio is not a clear indicator of job 
opportunities, however, because other deciding factors o f residence exist. It is 
encouraging that within each regional group, at least half o f the communities have moved
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towards a more even gender distribution, indicating the possibility that more women are 
finding reasons to stay in their villages.

Within the demographic information is also an indication of how the population is 
growing, i.e. through a natural increase or immigration. More detailed information about 
the migration patterns o f residents in these villages is necessary to discern meaningful 
insights from the data presented. Overall, the percentage of the population that is under 
18 in all o f the studied regions has increased. By whatever means this is occurring, it 
speaks well for the resilience of the communities. Despite this increase, the median age 
o f villages has been increasing, indicating an aging population. While these results seem 
contradictory, they may be explained by increased immigration to the villages o f new, 
older residents or of residents who had left and are now returning.

A growing community is not a guarantor of a sustainable or resilient community. 
Such a community provides a necessary base to allow development o f those 
characteristics. In general, a shrinking population will be difficult to sustain for any 
length of time, while a growing one can indicate the village has opportunities to retain 
and attract residents. The remaining seven indicators measured rely upon this base for 
their own success.

Job creation
From 1993 through 2000, the four CDQ groups studied spent approximately $6.5 

million on training 5,293 of their residents through scholarships, vocational, technical and 
general fisheries-related job training (Northern Economics 2002). Figure 4.2 shows over 
50 jobs have been available every year in each region due directly to the CDQ program 
(not including ancillary employment possible through these positions). Table 4.9 
presents a detailed breakdown of jobs created and wages earned showing that the 
majority o f available jobs are in the fishing industry, but the administrative employment 
provides higher wages. Administrative employment encompasses jobs with the regional 
headquarters, in the offices of fishing partner companies, office internships and similar 
employment. Other employment generally refers to construction related employment. 
While many o f the positions on vessels and in the processing plants are on the "slime
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line" (gutting and cleaning fish), opportunities for advancement and additional training 
exist, contributing to more opportunities in the future.

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004  2005

Year

Source: Fourth quarter reports submitted by each group 

Figure 4.2 Em ploym ent created directly by CDQ program
Outside o f the self-reported employment statistics given in Table 4.9. little 

statistical information exists for assessing CDQ effects on employment. Despite the lack 
o f data, this aspect o f the program is qualitatively one o f the most important to the 
communities. In each interview I conducted, the actual or potential employment increase 
was named as one o f the most successful aspects o f the program. One interviewee told 
me o f five jobs being created in her community, a significant increase in her 
community."3 In 2000, this community o f 76 people had an unemployment rate o f 46%. 
An additional five jobs in the community translates into a 12% increase in employment.

3 Interview with APICDA board member. January 18, 2006.



Table 4.9 Jobs and wages by type by CDQ group 1993-2000
1993 1994 1995 1996 1997 1998 1999 2000

APICDA
Administrative Jobs 8 8 8 15 12 17 24 24Employment Wages $110 , 000 $71 , 000 $81 , 000 $2 57 , 600 $ 193 , 849 $248 , 999 $1 ,807 , 764 $351 , 286
Fishing Jobs 34 6 6 69 93 122 61 30Employment Wages $112 , 553 $26 , 496 $51 , 223 $707 , 848 $923 , 50 0 $642, 765 $ 1 , 116 , 057 $1 , 691 , 694
Other Jobs 23 34 71 72 54 24 40 83Employment Wages $323 , 000 $273 , 592 $ 60 7 , 10 0 $309,711 $226,601 $169 , 986 $342 , 043 $423 , 618Total Jobs 65 48 85 156 159 163 125 137Employment Wages $545 , 553 $371 , 088 $739 , 32 3 $1 , 275 , 159 $1 , 343 , 950 $1, 061 , 750 $3 , 265 , 864 $2 , 466 , 598
BBEDC
Administrative Jobs 3 5 5 28 8 11 11 15Employment Wages $105 , 495 $138 , 177 $ 15 7 , 56 0 $388 , 868 $289,181 $352 , 297 $ 3 9 3 , 97 9 $504 , 577Fishing Jobs 40 71 68 137 228 203 210 238Employment Wages $250 , 892 $217 , 192 $ 2 6 2 ,1 54 $589 , 29 0 $1 , 185 , 798 $925 , 397 $1 , 057 , 734 $956 , 50 0Other Jobs - 2 6 - 2 1 1 27Employment Wages - $8,045 $ 45 , 47 6 - $6 , 000 $40 , 000 $43 , 000 $77 , 698Total Jobs 43 78 79 165 238 215 222 280Employment Wages $356 , 387 $363 , 414 $ 46 5 , 19 0 $978 , 15 8 $ 1 , 480 , 979 $1, 317 , 694 $1 , 494 , 713 $1,538 , 775
CBSFA
Ad ministrative J obs 2 7 6 17 9 8 16 4Employment Wages $111 , 550 $173 , 396 $262 , 13 3 $ 2 59 , 124 $ 185 , 459 $226 , 568 $208 , 43 4 $116,671Fishing Jobs 7 26 183 154 155 126 125 121Employment Wages $70 , 000 $102,673 $594,1 14 $496 , 76 9 $675 , 503 $455 , 826 $ 1 . 095.000 $1 , 688 , 169Other J obs 12 27 29 9 3 12 37 26Employment Wages $91 , 342 $631 , 475 $ 4 3 5 , 4 3 6 $39,971 $31 , 739 $32 , 894 $33 , 507 $37 , 724Total Jobs 21 60 218 180 167 146 178 151Employment Wages $272 , 892 $907 , 544 $ 1 , 291 , 683 $795 , 86 4 $892,701 $715 , 288 $1,336,941 $1 , 842 , 564
YD FDA
Administrative Jobs 3 4 5 14 5 10 1 1 6Employment Wages $43 , 489 $75 , 414 $ 10 3 , 79 4 $142 , 23 6 $ 2 4 5 , 556 $420 , 339 $392 , 30 8 $367 , 695Fishing Jobs 44 30 61 130 149 159 83 72Employment Wages $219 , 613 $228,381 $ 5 1 4 ,4 90 $1 ,068 , 419 $1 , 305 , 462 $1,093,591 $1 ,077 , 162 $880 , 902Other Jobs 8 37 42 13 23 22 21 16Employment Wages $52 , 864 $392 , 918 $ 5 0 4 , 7 0 4 $142 , 361 $ 280 , 337 $259 , 958 $300 , 94 2 $321,601Total Jobs 55 71 108 157 177 191 115 94Employment Wages $315 , 966 $696, 713 $1 , 12 2 , 98 8 $1 , 353 , 016 $1 , 831 , 355 $1,773 , 888 $1 ,770 , 412 $1 , 570 , 198

Source: Northern Economic 2001

to
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From the existing data on jobs created directly through the CDQ program, and the 
wages earned in different employment sectors, it is clear that the CDQ program has 
created a revenue flow within each region. It is to be expected that the fishing sector has 
provided the majority o f employment as fishing has been the focus o f the program. As 
investments are made in non-fisheries related projects, employment and wages in non
fisheries related jobs should also increase. These diversified investments are key to the 
sustainability o f the communities.

Educational rates
The total number o f secondary and post-secondary degrees awarded to residents 

o f CDQ villages increased between 1990 and 2000 increased from 2,682 to 4,532 degrees 
(from 36% to 63% of the total population), but the distribution o f degrees differed 
regionally (Figure 4.4). High school diplomas constitute the majority of degrees 
received; the percentage o f such degrees increased from 1990 to 2000 in 3 o f the 4 
regions (BBEDC being the exception). In BBEDC, graduate degree attainment increased 
while all others decreased. For YDFDA, the percentage o f high school and bachelor’s 
degrees increased, while associates and graduate degrees decreased slightly. APICDA 
shows increases in high school diploma and associate’s degree attainment, but a decrease 
in bachelor’s and graduate degrees. CBSFA saw increases in the percentage o f all 
degrees except associate’s.

The education data are promising for the pursuit o f sustainability and resilience of 
a community. Education contributes to the development o f human capital, important for 
community viability (AHDR 2004). Individuals in leadership roles are necessary in the 
effort to achieve resilient and sustainable communities. The theories behind fostering 
sustainability and increasing resilience include local actors working together to achieve 
desired outcomes. Leaders, who can be fostered through education, can help make that 
happen (Ruitenbeek & Cartier 2001). A more educated population will be better 
equipped to make deliberate decisions meant to increase sustainability and resilience. A 
higher education may allow individuals to better perceive the entirety o f the system they 
live in, and the importance o f resilience building to a sustainable community. Educated
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residents will be in a better position to work with non-local individuals and groups and
contribute to a collaborative outreach and decision-making process (AHDR 2004).

1 I '9 ■

CBSFA YDFDA YDFDA 

2000 1990 2000

Source: US Census 1990, 2000 

Figure 4.3 Degree attainment by CD Q  groups and year

One caveat to the interpretation o f educational rate data is that as more youth go 
on to higher levels o f education, they will be less likely to return to their home village if 
it cannot offer them fulfdling lives and gainful employment (Hamilton & Seyfrit 1994). 
Two people I spoke with mentioned the importance o f this;24 education initiatives are 
paramount to moving the community forward, but only in conjunction with opportunity 
development and incentives to bring new graduates home. Some groups, such as Central 
Bering Sea Fishermen’s Association, have created economic incentives to encourage 
college graduates to come back to the village and take on a leadership role (Central 
Bering Sea Fishermen's Association 2002). Bristol Bay Economic Development

24 Interviews with CBSFA board member, February 27, 2006 and BBEDC board m em ber March 14, 2006.
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Corporation has instituted a new loan forgiveness program for graduates returning to the 
area to work (BBEDC 2003a).

A second caveat is that academic degree attainment is not the only form of 
educational development (AHDR 2004). The CDQ groups located in the Yukon- 
Kuskokwim delta and in Bristol Bay both run salmon camps for area youth. These camps 
contribute to incorporating local knowledge into western scientific thought. The camps 
expose local youth and government biologists to each other and their ways o f knowing. 
Young people growing up in their indigenous culture could, partly because o f this camp, 
continue their schooling and eventually work as one o f the biologists, putting them in the 
unique position o f understanding both ways o f knowing and contributing to their 
integration aiding in implementation o f adaptive co-management. Non-western 
education can aid co-management regimes and therefore is important. Additionally, 
while these types o f educational experiences are intrinsically beneficial, they also 
increase the likelihood of enhancing the role of formal education in the communities.

Per capita income over time
Changes occurred in per capita income in 27 communities between 1990 and 

2000 (Figure 4.5) (data were unavailable for Ugashik and Portage Creek for 1990. and for 
Ekuk in 1990 and 2000). Ten communities saw increased per capita income between the 
years o f 1990 and 2000, ranging from an increase o f 0.73% (South Naknek) to 52% 
(False Pass). In the other seventeen communities, per capita income decreased, from less 
than 1% (St. Paul) to 46 % (Nunam Iqua).

As with much of the data presented so far, direct causation cannot be shown. At 
first glance, it appears the CDQ program has been overall unsuccessful in improving 
community incomes. If this were the case, then it speaks poorly for progress in achieving 
sustainable and resilient communities. What cannot be known, however, is how these 
communities would fare without the CDQ program. While incomes have decreased in 
many places, this decrease could be much less than without the CDQ program. 
Increasing revenues and job creation provide support for a mitigating influence o f the 
CDQ program. Additionally interviews with community representatives showed that not
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Community

Source: US Census 1990, 2000 
Figure 4.4 Per capita incomes for 27 C D Q  com m unities, 1990 vs. 200025

every community can benefit equally.26 The finite supply o f money annually invested in 
the communities cannot fully support every community every year. As the program 
continues and revenues increase, more o f an effect may be seen in a greater percentage of 
the communities. Community baselines also differ, with some needing more help than 
others.

Flexibility/fostering innovation
Flexibility is needed within the communities and the CDQ program itself. As the 

program ages, more flexibility should be evident within the communities. A limited 
amount o f available money in the beginning meant that not all community projects could 
receive funding. As the groups’ investments (from profit realized through harvesting 
operations and other for-profit ventures) generate more revenues, more projects will be

Num bers given are in 2000 dollars.
26 Interviews with APICDA board m em ber January 18, 2006 and YDFDA board m em ber January 24, 2006.



77

funded. Rigidity will be lessened through the allowance o f non-fisheries investments, 
giving communities more latitude in pursuing a strategy for sustainability and resilience 
tailored to their particular needs. Flexibility also can be increased through organization. 
In the opinion o f one informant, more organized and focused communities will be better 
able to take advantage o f CDQ opportunities, increasing the options available for 
building sustainability and resilience.

One aspect o f flexibility is the ability to alter behavior based on innovation. An 
innovative organization is one in which new ideas are sought out, experimentation is 
encouraged and failure is an acceptable price to pay (Light 1998). In this aspect, the 
program is improving. Through 2006, quota has been allocated on a competitive basis; 
an “underperforming” group could have part o f their quota redistributed to the other 
groups (Rasmuson 2005). A three-year allocation cycle is not always long enough for 
new projects to show results, so innovation was discouraged due to the risk of failure. 
Changing to the ten-year allocations will remove some barriers to innovation. Additional 
changes underway will allow only ten percent of a group’s quota to be redistributed for 
underperformance ("Coast Guard and Maritime Transportation Act o f 2006" 2005). 
Without the pressure to financially succeed in a short time period, the groups can try new 
ideas, invest in alternative projects and perhaps find effective ways to augment 
sustainability and resilience.

Encouraging innovation and seeking changes should be a part o f any management 
scheme (adaptive or not) (Morgan 1986), but is still a characteristic lacking at the 
regional and community levels o f the CDQ program. No formalized structure exists to 
encourage innovation and many layers between community citizens and decision-makers 
create obstacles to sharing new ideas. Education and training grants offered by all 
regional groups indirectly create a more conducive environment to innovation and 
change. More education fosters new ideas, and more training means new people entering 
into industries, bringing new ideas with them.

27 Interview with BBEDC board m em ber March 14, 2006.
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Flexibility and innovation are particularly important characteristics for resilience 
and sustainability as the climate continues to change. Villages will face unprecedented 
problems that may not be solvable with previous solutions. Innovation will be required 
to devise new and untested solutions. Flexibility will be required to pursue (for 
commercial and subsistence species) and market (commercial) new fish species and 
products. Not all endeavors will succeed, but flexibility will mean being able to try 
something new based on the results. The marketing o f fish is an area ripe for innovating 
solutions to climate change. As fish assemblages change, the CDQ groups may find that 
they need to change to stay competitive in an expanding global market o f the future. If 
the groups choose to proactively confront potential changes, they will be well-positioned 
to do so if a structure is already in place to encourage innovation (Light 1998). 
Collectively, four groups exhibit innovation by pooling their flatfish quotas for a more 
efficient harvest (BBEDC 2003a). Groups such as CBSFA are working to find markets 
for their local halibut products (CBSFA 2006), and BBEDC is working to improve the 
quality o f fish to receive higher ex-vessel prices (BBEDC 2003a). Cues should be taken 
from YDFDA who has attempted to create a new fishery for Arctic lamprey where none 
has previously existed (YDFDA 2003). It is this type o f innovation that needs to be 
exhibited throughout the program to effectively adapt to climate change, as well as other 
types o f changes such as world markets for fish. With flexibility and innovation, a 
community will be strengthened in its pursuit of sustainability and resilience.

Monitoring and feedback mechanisms
Monitoring and feedback mechanisms need to exist at two levels. The CDQ 

program itself needs such mechanisms to ensure its mandates are being fulfilled and to 
discover changes at the program level that could improve performance. At the 
group/community level, monitoring and feedback is a necessary component o f an 
adaptive co-management system (Ruitenbeek & Cartier 2001). Mechanisms are needed 
to ensure the groups are as effective as possible in terms of receiving feedback from the 
communities on the programmatic aspects as well as local issues such as effects of 
climate change.
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Filtered feedback occurs at the program level but there is little active monitoring. 
The state holds annual meetings with all CDQ group heads, as well as individually with 
each group after CDP submission ("Public Hearing " 2002). This is a time for dialogue; 
the state asks questions and the heads of the groups provide feedback on the effectiveness 
o f the program. Coming from the top levels o f administration in the CDQ groups, any 
community comments are filtered. No mechanism exists to seek direct feedback from the 
communities; addresses, emails and phone numbers for the state CDQ offices are 
available on-line, providing an avenue for direct individual feedback. Residents also can 
participate in the CDP public comment period; during the most recent review, four pieces 
o f public testimony were given over six hearings (DCED 2006). These avenues take 
work and knowledge that may not be available to everyone nor are they necessarily 
culturally appropriate.

Formal CDQ program reviews occur in an ad-hoc fashion. The National 
Research Council conducted a review by Congressional mandate in 1999 and in 2005 
was the Blue-Ribbon Committee review; both reviews included public meetings in some 
communities. The Blue-Ribbon review is an excellent example of monitoring and 
feedback. Through traveling to the villages, seeking community comments on the 
program and speaking with each of the groups, the committee suggested changes to 
improve the program. The governor accepted these suggestions and many of the changes 
are occurring at the appropriate (state or federal) level. The next step will be to monitor 
the manifestation and implementation of these suggested changes and their consequences. 
Without the subsequent monitoring, the Blue Ribbon Committee will only have partially 
fulfilled its potential. Two contractual external reviews also have been conducted (see 
(Northern Economics 2001, 2002). While useful, these reports focus solely on the 
economic effects o f the program. One study (Pete 1995) study examined community 
perceptions of the program 2 years after implementation; no similar studies have been 
done since. As the program makes progress towards its original goals, the needs of the 
communities may change resulting in needed program changes. With active internal
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monitoring of the program and established feedback channels, the program should be 
able to respond to a changing environment (Olsson et al. 2003).

Environmental monitoring and feedback are just as important from the 
perspective o f resilience as is the functioning o f the program. No lasting gains can be 
made towards sustainability and resilience in the villages if the fisheries resource base is 
not sustainable and resilient (Jentoft 2005). BBEDC and CBSFA have made the most 
progress in environmental monitoring and feedback. Understanding the local 
environment in these two regions appears to have particular importance; interviews with 
both BBEDC and CBSFA residents emphasized it.28 BBEDC created the independent 
Bristol Bay Science and Research Institute (BBSRI) dedicated to scientific research and 
educational programs on the local. The institute has created a report on community 
effects o f a Bristol Bay salmon restructuring program and an investigation of the Kvichak 
River sockeye salmon run decline (BBEDC 2002). The long term goals o f the program 
are to monitor the area fish stocks, fisheries and environment, as well as to increase the 
participation o f local inhabitants in research programs, an action that will help increase 
feedback. Projects underway by BBSRI include monitoring salmon runs, operating test 
fisheries and monitoring the Pebble Mine permitting process (BBEDC 2003b). Funds 
from BBSRI are used to support external research and monitoring programs in Bristol 
Bay.

CBSFA’s efforts in environmental monitoring and feedback are more recent. 
This organization has created a website dedicated to the integration of diverse research 
fields and the increased collaboration of stakeholders in the Pribilof Islands. Recent 
projects funded by CBSFA are a halibut bycatch study to understand causes o f local 
halibut declines, as well as a study on the thermal habitat preference o f halibut ("Pribilof 
Research" 2006). Research on blue king crab and its Essential Fish Habitat has also been 
funded to investigate the crab’s decline. All o f the studies being aided or carried out by 
CBSFA can help the NPFMC make informed, knowledgeable decisions about 
management o f the Bering Sea. As climate change continues, baseline studies and

_s Interviews with BBEDC board mem bers on March 14, 2006 and CBSFA board mem bers on February 27, 
2006.
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monitoring o f the ecosystem will become extremely important to decision-makers (ACIA
2004). Both of these groups’ programs emphasize the importance o f locals involved in 
research. Utilizing multiple scales for monitoring and feedback is an effective strategy as 
both levels will be able to contribute different information (Mason 2000).

Community members are frontline witnesses to climate change and can provide 
environmental monitoring at a local level. The CDQ program can facilitate transferring 
local information to a higher level. CDQ groups are entities with a louder voice than 
individuals. They can facilitate climate change cooperative research in local areas. No 
community has a CDQ-sponsored local monitoring program, but through simply living 
their daily lives, community members are often monitoring the environment. The ability 
to create feedback loops for this informal community information results directly from 
communication channels available in each group.

Communication
The 1999 National Research Council report on the CDQ program identified 

communication as an area o f weakness. Every group has taken procedural steps to rectify 
the problem; some groups have developed more intensive communications with their 
member communities. Communication needs to flow bidirectionally. In a co
management system there is substantive input from both the resource users and the 
management; the process is not dominated by one or the other. A co-management regime 
does not exist in the CDQ program, but incorporating such elements will benefit the 
communities. While the majority o f respondents I interviewed claimed that information 
and communication flows equally to and from the communities, it seems more likely that 
it is weighted towards the communities. Because a concerted effort is underway to 
improve communication, I cannot accurately assess the validity o f the answers I received 
to questions about communication at this time. Group offices have easy access to 
computers, Internet, professional services or staff dedicated to communication issues. 
Alternatively, for a community member to communicate with the board they either need a 
community liaison/village representative to convey their message or they need to find the 
necessary information to telephone or write a letter/email to the appropriate person.
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Another option is to amass the finances to fly to a board meeting or similar gathering and 
testify in person. This requires much more effort and sacrifice on the part o f the 
community member than is required for the group to communicate with its public.

Multiple avenues have been created to improve communication. All but one of 
the four groups studied now has at least a satellite office in a participating community, 
rather than solely in the business-friendly cities o f Anchorage, Seattle, or Juneau. Every 
group has, or has had, a newsletter produced at least annually. An annual meeting occurs 
for each CDQ group where resident participation is allowed. BBEDC and APICDA have 
community liaisons in each community who is the contact point for locals. The liaison 
attends community meetings, answers questions and passes concerns on to the board of 
directors (APICDA 2005).29 While a definite attempt is being made at improving 
communications, a two-way flow of information is not necessarily occurring. 
Information is not available to accurately determine the level of communication; no 
public record o f attendees at board or annual meetings is kept, nor statistics on written 
comments or concerns received by CDQ groups. No record exists o f how many people a 
community liaison speaks in a given time period. The effort to improve communications 
and what that effort may mean for sustainability and resilience is all that can be 
documented in my research.

APICDA has expanded communications with its member communities through a 
newsletter covering the status of APICDA projects and employment and training 
information distributed to each resident of member communities. The most recent copies 
also are available via the APICDA website, a storehouse o f information regarding the 
CDQ program and APICDA activities (APICDA 2006). Quarterly reports detailing 
progress towards goal achievement submitted to the state are distributed to the 
fishermen’s societies, the village corporation, the city government and the IRA (tribal 
government organized under the Indian Reorganization Act o f 1934) or traditional 
councils o f each community (APICDA 2005). The quarterly reports are available via the 
APICDA website and the state CDQ website (DCED 2006). APICDA’s main office is in

29 Interview with BBEDC board member, March 14, 2006.
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Juneau, with additional staff in Unalaska, and community liaisons located throughout the 
region (APICDA 2005). Beginning in 1999, APICDA has held an annual Community 
Outreach Conference bringing together representatives from the local village 
corporations, the local government and the village council or IRA (in 2005 the 
Conference was held in Girdwood, Alaska). Since 2003, this Conference has also 
included representatives of community youth. Travel and lodging is provided by 
APICDA (APICDA 2005).

CBSFA has a unique advantage o f communication in that St. Paul is the only 
community and serves as the regional headquarters location. Through annual public 
meetings, radio advertisements, and newsletters, CBSFA is able to disseminate 
information concerning CBSFA activities and programs, as well as advertise job 
positions/0 CBSFA started a new webpage in January 2006, offering links to quarterly 
and annual reports, newsletters, applications, project descriptions, investments, vessel 
information, local opportunities and links to other relevant sites (CBSFA 2006). CBSFA 
is unique in that it regularly seeks community feedback through three separate surveys 
sent to Board members, community residents and fisherm en/1

BBEDC board members rely heavily on community liaisons to be its “eyes and 
ears” in the com m unity/" The liaisons are local government workers, funded by a 
$20,000 grant from BBEDC/’3 A monthly meeting with BBEDC staff serves to relay 
community questions or concerns and to receive new information from the Board. 
BBEDC staff also travel to member communities and to job/career fairs. The BBEDC 
website contains information on the programs, Board members and staff, available jobs, 
as well as links to quarterly reports and newsletters; however the website contains 
outdated information and the latter links have been broken for the first three quarters of 
2006. BBEDC holds its annual meetings in either Dillingham or Naknek.34 Media

30 Interview with CBSFA board m em ber, February 27, 2006.
31 Interview with CBSFA board m ember, February 27, 2006.
32 Interview with BBEDC board m em ber March 14, 2006.
3j Interview with BBEDC board m em ber March 14, 2006.
34 Interview with BBEDC board member, March 14, 2006.
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outlets such as radio, television, quarterly newsletters and the web are also used to 
disseminate information to the villages (BBEDC 2002).

YDFDA holds rotating annual meetings in its villages, to which all the 
communities are invited. 0 By holding them in the participating villages, YDFDA should 
be able to receive a broader scope of feedback. YDFDA has started participating in 
community workshops where representatives from various agencies operating in the 
region are present to answer questions and take feedback/6 Information on YDFDA 
projects is disseminated through an annual newsletter and quarterly reports, both 
available from the YDFDA website, which also offers a general overview of the CDQ 
program and YDFDA’s activities, but it is a difficult site to find through a basic Internet 
search (YDFDA 2006).

Evidence o f learning occurring
Pinpointing the occurrence of learning in an organization is difficult (Parson & 

Clark 1995). However it can be said that learning is occurring in each of the four groups 
as well as in the overarching program. The type of learning is less clear. The program 
has changed over the years in response to reviews and changing needs. Each group has 
added new programs and functionality to the services they offer, either as a result of 
internal monitoring or external studies. These changes could be examples of problem 
identification and creation of a specific solution, or they could indicate a deeper level of 
learning, one that will affect how future decisions are made. To accurately make that 
determination, more research is needed.

The pace o f learning appears to be increasing as the program ages and strengths 
and weaknesses are discovered. Learning is a difficult variable to measure as tangible 
evidence of its occurrence is often difficult to find. Sometimes it is possible to observe a 
sequence of problem recognition (such as an out-of-control wildfire season) followed by 
a policy response to that problem (internal review and change o f fire fighting policies). 
More often, learning is not evidenced in discrete policy changes or executive decisions

3:> Interview with YDFDA board member. January 24, 2006. 
36 Interview with YDFDA board m ember January 24, 2006.
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(Michael 1995). This is true for the four CDQ groups studied. The most accessible 
avenue to learning about internal changes within regional organizations is through the 
CDPs. However, learning may be evidenced in internal discussions among board and 
staff, not in the public decisions available through the CDPs.

Bristol Bay Economic Development Corporation shows the clearest intent to 
actively learn about the local ecosystem as evidenced by the formation o f BBSRI. 
Facilitating local research and monitoring projects shows that BBEDC understands their 
importance to a well-managed system and to building sustainability and resilience. As 
BBEDC has no influence in fisheries management, ideally learning would be seen as a 
community level response from BBEDC to BBSRI’s find ings/7 It is encouraging that 
the desire to learn about the ecosystem is there, and given more time it may become more 
apparent that BBEDC is actively gaining knowledge and incorporating it into its 
organizational decisions. Learning is evidenced in the social realm through pursuit o f a 
regional wild salmon brand, a marketing attempt entailing specific procedures for the 
handling o f fish to ensure a high quality. The brand may bring Bristol Bay salmon 
fishermen a higher price for their catch. This action shows that BBEDC recognized a 
need for change, that there is a better way to market salmon and is willing to experiment. 
It also shows that BBEDC learned from the experience o f the Copper River region, the 
first group o f fishermen to actively pursue a regional brand and receive a higher price per 
pound for sockeye than any other sockeye fishery in the s ta te /8

Central Bering Sea Fisherman’s Association is attempting to actively learn about 
the local environment. The interviewees in St Paul stressed the importance of 
understanding issues like local halibut depletion, for which CBSFA has become involved 
in the Pribilof Research initiative ("Pribilof Research" 2006). It is difficult to determine 
if  these actions indicate learning without seeing a clear policy change. Stress is put on 
learning about the program and the regional organization from different sectors o f the

BBEDC cannot influence federal fisheries policies, they can make changes in the social system realm , 
such as encouraging developm ent o f  new fisheries or products, new m arkets and marketing campaigns or 
new infrastructure development.
38 According to the M cDowell Group, for the week o f July 10, 2006 Copper River sockeye salmon were 
fetching $ 1.40-$ 1.60 per pound, w hile Bristol Bay sockeye was selling for $.50 per pound.
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community through the annual surveys. If survey responses instigate organizational 
changes to better meet residents’ needs, then this too would evidence learning.

Evidence o f learning is scarcer for the remaining two groups. APICDA has 
altered its operating structure to better address current and future needs o f the populace 
(APICDA 2005). Community liaisons have been created, the annual conference has been 
expanded and a product diversification program has been instituted (a program designed 
to diversify and increase economic opportunities o f fish harvesting and processing). 
APICDA also has recognized the importance of leaders to its future as it actively fosters 
tom orrow ’s leaders by specifically including youth in the annual community conference.

The Yukon Delta Fisheries Development Organization has no clear policy 
changes indicating the occurrence of learning. KwikPak fisheries, a subsidiary of 
YDFDA, is working to provide fresh Yukon king salmon to market, perhaps in an 
attempt to establish a regional brand. Through anecdotes o f internal deliberations, it is 
clear that the prerequisites for learning are in p la c e /9 For example, increasing tourism to 
a village was discussed at a community meeting. After deliberation, the community 
concluded an influx o f tourists may bring a negative spotlight on some traditional 
practices -  such as marine mammal hunts -  and opted to not pursue this avenue. This 
shows that the community can create new ideas, evaluate, deliberate and decide, all good 
indicators future external evidence o f learning should be more abundant.

Climate change is an issue where learning can be evidenced through the 
challenges the communities will face. Scientists report the climate is warming and detail 
dramatic changes underway and predicted for the future having direct impacts on human 
life (see ACIA 2004). However about three-quarters o f the respondents I interviewed 
saw no potential difficulties with climate change. Their responses to climate change 
queries varied along the lines o f “Things always change and w e’ve always found a way 
to adapt. We will continue to do so,” to “How can I see beyond tomorrow?” The 
remaining respondents felt the changes caused by a wanning climate were serious and 
needed to be addressed, but did not know how to do so.

Interview with YDFDA board member, January 24, 2006.
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While some research being conducted or funded by the CDQ groups indirectly 
addresses climate change effects, no specific research strategy exists. No respondent 
indicated climate change as an overriding issue of importance to their group, nor is 
climate change an issue discussed on their websites or in CDPs. Directed learning should 
be pursued. Inter-group cooperation, such as that evidenced by pooling flatfish quota for 
more efficient harvesting is needed in studying the local effects o f climate change and 
creating mitigating strategies where necessary. Each group has the capacity to begin 
local research and monitoring strategies to learn about the local environment, but these 
smaller scale investigations would benefit by being linked to a region-wide scale.

Community leaders can foster a wider understanding of the multiple scales 
encompassing their communities. Native societies have persisted for thousands of years 
because they were capable o f adaptation. The rate at which the world is changing now 
will require conscious adaptation on a much shorter timeframe (AHDR 2004). All the 
decision-makers in villages need to understand and accept this, rather than assuming 
future adaptation will occur as it has in the past. The need for active and deliberate 
adaptation is not recognized in many communities. Some community members are very 
aware o f the changing environment in which they are living and can act as leaders and 
models in making this knowledge salient to other community members, as well as to 
other communities.
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C H A P T E R  5 Conclusion: Sustainability and Resilience in W estern AK
This thesis has provided an overview of sustainability and resilience theory and 

evaluated how the CDQ program has fostered sustainability and resilience in member 
communities. Through implementation of adaptive comanagement measures, the 
effectiveness o f the program at this task can be improved.

Successes and failures
After more than a decade in existence, the CDQ program has succeeded in 

moving its communities towards sustainability and resilience. While each community 
differs, with unique experiences and subsequently varying outcomes over the years, some 
successes are evident in the majority o f regions. Communities have maintained or 
increased their populations, an indicator o f overall community health (Hamilton & 
Haedrich 1999). Those populations are becoming better educated with higher numbers of 
high school and college graduates. Increasing education rates indicate growing human 
capital in the communities, important for community viability (AHDR 2004). Some 
mechanisms are in place to attract and retain college graduates; more are needed. New 
jobs, either in the communities or available to community members, have been created. 
Millions o f dollars have been spent on investments in community members through 
training and education grants, and on infrastructure in the communities themselves. 
Participation in the wage economy is becoming more important for continued 
participation in a subsistence lifestyle.

While positive accomplishments for the program and the communities, more can 
be done. Internal and external monitoring and feedback mechanisms need to be created 
and codified at the program scale as well as at the regional-community level. With or 
without an official adaptive management regime, these mechanisms are necessary for the 
program to continue meeting the short and long-tenn goals o f its communities. 
Flexibility within the program and within the regional groups is also still lacking. 
Innovation is not being actively pursued as will be needed for a program tackling new
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and unsolved problems, looking forward to a future o f climate change and unprecedented 
challenges.

The remaining indicators are less clearly delineated; however, improvement in 
communications seems to have occurred with more financial resources expended and 
avenues developed by the regional groups. Good communication is paramount for any 
type o f adaptive co-management scheme (Olsson et al. 2003). The ability for residents to 
communicate with higher levels of the program is still constrained. Per capita income 
has not increased much in the communities. At the same time, income alone is not a 
comprehensive reflection o f life in a village. More important than personal income levels 
is whether or not the income is enough to allow residents to pursue the lifestyle they 
desire, which is not reflected in per capita income. However, a positive correlation exists 
between increasing income and increasing participation in a subsistence lifestyle 
(National Research Council 1999). The last indicator evaluated was evidence for 
learning, a key element o f a management approach that can respond to changes (Parson 
& Clark 1995). Changes and alterations to the program and to the plans o f the regional 
groups are evident, indicating that some level of organizational learning is occurring.

Fostering sustainability and resilience: future actions
Sustainability and resilience have been fostered in the CDQ communities even 

though neither characteristic has been an explicit goal o f the program. More progress 
should be made in the future with the change in Magnuson Stevens Act language to 
purposefully seek sustainable economies. A freer regulatory environment being created 
will allow the communities to diversify their economies, aiding the CDQ program in 
resilience-building. Obstacles to both sustainability and resilience still exist but actions 
can be taken to reduce them.

The fact that economic success and community sustainability are not 
interchangeable goals, nor always complementary, needs to be recognized. Short-term 
failures may be inevitable on the road to long-term success in community sustainability 
and need to be accepted and learned from at the community level as well as larger scales. 
Even through the CDQ program has limited capacity to ensure healthy fish stocks, it can
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help ensure healthy communities through encouraging development of specific visions of 
a healthy community for each village. Funding and advice will be necessary for this 
development, as many rural communities may not have the capacity needed to facilitate 
community development of such a vision. With a vision o f healthy, sustainable 
communities, goals can be set that can be translated into effective programs and projects 
(Kearney 2006). As the community becomes more effective in community planning, 
they will be better positioned to secure additional funding and grants for themselves.

As is evidenced by the issue of climate change, the program will need to act at 
multiple scales. Substantial changes are predicted as the arctic climate warms; not being 
prepared can lead to crises. The scientific community largely accepts the fact of climate 
change and the need to act, but such acknowledgement was lacking in the respondents of 
my interviews. Even those who recognize that action should be taken in response to a 
changing climate, there was little idea o f what could or should be done about it. This is a 
ripe area for the CDQ program to take a leading role through research on local effects of 
climate change and an outreach program to educate residents, both about climate change 
and what they can do. Through their historic interaction with the land and coasts, village 
residents are ideal sources for immediate information concerning ecosystem changes. 
The CDQ program can help connect this local knowledge to scientists and policy makers 
trying to address climate change, as well as create linkages between scientists and 
residents to try and address specific gaps in scientific knowledge.

Direct contribution to resilience can be made through increasing economic 
diversification and reducing reliance on groundfish and the inherent variability o f fish 
stocks. Creating fisheries-only economies can hinder resilience over the long term, 
whereas diversification of economic opportunity can create communities that can 
withstand shocks. While pollock is the dominant species in the ecosystem, the CDQ 
program should actively encourage less dependence on the species and greater 
development o f other high-value products and markets, diversifying the revenue streams. 
Experimenting with new fish resources while still relying on a strong pollock resource 
lessens the potential negative consequences of mistakes or failures, as compared to
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experimenting with no “safety net.” Each group has already invested in a diversity of 
fishing vessels, leaving them in a position to pursue novel fish resources as a hedge 
against traditional fish stocks.

The potential o f the program is that the CDQ groups and communities should be 
able to adapt to a changing climate; the groups are already pursuing some adaptation 
strategies. A form of adaptive management needs to be implemented, in which each 
community views its projects as experiments and evaluates them as such. Better 
horizontal linkages need to be created so that the results o f these experiments can be 
shared among all the communities. An event similar to the CDQ Expo that was held in 
the early days o f the program could help. A traveling event, focusing on sustainability 
and resilience, that highlights what each community/group has done, why and how they 
did it and the results, both positive and negative, would begin to create these horizontal 
linkages. This would also be an arena where learning would be fostered.

One area where focused adaptation strategies should be developed is for climate 
change and the migration o f species northward. As the cool water areas o f the Bering 
Sea move northward, fish species may be expected to follow (Overland & Stabeno 2004). 
Very little is known about the northern Bering Sea, so the CDQ groups could take a 
proactive approach and begin to investigate that environment. Without active research 
into what is happening and possible outcomes, it will be much more difficult to devise 
solutions and mitigation strategies.

At a programmatic level, the CDQ program needs to move toward a more 
adaptive management approach through codified periodic reviews. With the proper 
monitoring mechanisms, including community surveys and research, the CDQ program 
can discover why, exactly, people are remaining or moving into these communities. 
Armed with this knowledge, those communities that are losing population can make more 
informed decisions.

Future Research
There are many possibilities for future research on the subject o f community 

sustainability and resilience through the CDQ program. Many social indicators exist
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where one would expect to see changes after CDQ program implementation if progress 
were being made towards community sustainability and resilience. My research did not 
look at these indicators, but they would provide valuable information into the problem of 
sustainability. Indicators addressing the issue o f alcohol abuse -  such as consumption 
rates and prevalence o f Fetal Alcohol Syndrome -in communities should be examined. 
Alcohol abuse is disproportionately high in Alaska Native populations; no definite 
explanation for this fact exists, but one theory involves conflicts in cultural identity and 
lifestyle problems resulting from rapid cultural changes (Segal 1998). By providing 
opportunities for participation in the wage economy and in the subsistence lifestyle, the 
prevalence o f alcohol and related problems could be lessened. Another indicator 
measuring community health is the suicide rate, also much more prevalent among Alaska 
Natives than state or national rates (Segal 1998). The causes for the high rate o f suicide 
are not completely explained, but it is another area where the CDQ program could 
potentially have a positive effect by providing opportunities o f many different kinds and 
hope. Participation in the subsistence lifestyle could also be in indicator useful in future 
research. Where subsistence has been an important aspect o f life, continued or increasing 
participation rates would signal cultural viability. Further detail in demographic data 
including in and out migration would provide a better picture o f what is happening within 
communities than raw population numbers. The level of self-determination at the village 
level is a final area that could provide insight into future community viability. The CDQ 
program should be aiding in self-determination (National Research Council 1999); the 
extent to which this is happening and the consequences need to be evaluated.

The role for community participation in measuring the above indicators is 
paramount. Every community can be different with particular needs, problems and 
capacities; some indicators will make more sense in one village over another. 
Community participation is needed to determine what the particular indicators o f their 
village health are. The evaluation and examination process also should rely heavily upon 
community participation. Not only could there be more accurate results from an internal 
evaluation, the process could itself be beneficial. Future research facilitating such
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evaluation and encompassing these types o f social indicators would be beneficial to the 
study o f the CDQ program.

The CDQ program clearly can offer an avenue toward greater sustainability and 
resilience, but more community level data specific to rural and mixed-economy 
communities is needed to fully evaluate how. Better data collection on fisheries 
employment are needed. More detailed, in-depth interviews, conducted on-site are 
necessary to discover the non-quantifiable benefits or detractors o f the program, as are 
longitudinal studies that will track specific communities through the learning process of 
adaptive management. While the program cannot be transplanted intact to another 
geographic location with its own challenges, the experience and knowledge gained 
through an evaluation o f the CDQ program could be transferred to many other 
communities that are trying to find their own paths to sustainability and resilience.
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A ppendix A 

Interview Outline

1. Length o f involvement in program
a. Position
b. Responsibilities/duties
c. Community awareness o f respondent’s position

2. Fishing involvement
a. Commercial or subsistence?

b. Effect of CDQ program on multiple scales -  community, region.

3. Personal opinion of potential strength o f the program?

4. Opinion on shortcomings of program

5. Current challenges to respondent’s community

6. Likely future challenges? To community and to program

7. Concern about sustained health of fish stocks? Explain...

8. Personal view of the long-term goal of the CDQ program?

9. Communications.
a. Methods for communicating
b. How concerns are dealt with
c. Active collection of community views? How?
d. Communication flow direction
e. Changes or suggestions concerning communication?

10. Climate change
a. Personal awareness
b. Anecdotes o f changes seen?
c. Community awareness
d. Problematic? How and at what scale?
e. CDQ role in responding to climate change effects?
f. Personal opinion of what could/should be done and by whom

11. Markets and marketing



106

m r
UNIVtRSlTy OF ALASKAFAIRBANKS

Appendix B 
IRB Approval Letter

In s t i t u t i o n a l  R e v ie w  B o a r d

Teresa L yons, Research C om pliance Adm inistrator O ffice o f  Research Integrity
C hancellor’s Director for Research Suite 212 W est Ridge Research
Building
P.O. B ox 75720  (907) 4 7 4 -7 8 0 0
Fairbanks, AK 9 9 7 7 5 -7 2 7 0  email: fyirbffiuaf.edu

September 13, 2005
Subject: IRB review of Human Subjects Application form IRB # 05-54 
Dear Dr. Rosenberg,
Members o f the University o f Alaska Fairbanks Institutional Review Board (IRB) have 
reviewed the following Human Subjects Application. This protocol will be approved via 
an expedited review process in accordance with CFR Title 45 §46.101 Category 7: 
Research on group characteristics or behavior (including, but not limited to, research on 
perception, cognition, motivation, identity, language, communication, cultural beliefs or 
practices, and social behavior) or research employing survey, interview, oral history, 
focus group, program evaluation, human factors evaluation, or quality assurance 
methodologies.

IRB Protocol Number: 05-54

Investigator/Instructor: Jonathan Rosenberg. Ph.D.

Title ol Project/Course: Institutional Resilience and the Bering Sea

Date Received: August 25. 2005

Date Approved: September 13,2005

Annual Continuing Review Report: August 30 beginning August 30. 2006

Procedural changes or amendments must be reported to the IRB. and no changes may be 
implemented without prior IRB approval. Congratulations and good luck with this very 
interesting project.


