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ABSTRACT

Conserving populations of large carnivores such as grizzly bears (Ursus arctos)
requires not only biophysical research, but also an understanding of the values and beliefs
of the people involved with and affected by carnivore management. | used Q
methodology to examine views of stakeholders concerning grizzly bear management in
the Banff-Bow Valley region of Alberta, Canada. In recent years, decision-making about
bears in this region has been characterized by acrimonious disputes over scientific
research and appropriate management responses. The study identifies four distinct
factors, or views, about the problems with grizzly bear management and three views
about possible solutions. | explore the differences between these problems and solutions
factors, and also discuss areas of common ground which could guide future management

efforts in the region.

Keywords: grizzly bears, Banff National Park, policy, attitudes, decision-making,

problem definition, wildlife management, Q methodology
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CHAPTER 1: INTRODUCTION

1.1 Rationale for research

Large carnivore conservation policies in Canada generally aim to maintain well-
distributed and viable populations of species. This goal is especially challenging in areas
with human development, where wildlife are likely to encounter humans and human
enterprises. Grizzly bears (Ursus arctos) are particularly at risk in these settings as they
have a low ability to persist when their environment is disturbed compared to other large

carnivores (Weaver, Paquet & Ruggiero, 1996)

The Banff-Bow Valley region (BBV), which includes Banff National Park (BNP)
and the Bow River Watershed (BRW) in Alberta, Canada, supports a small population of
grizzly bears. This region is one of the most developed areas in the world where grizzly
bears survive (Gibeau, 2000). Humans have been by far the most significant cause of
grizzly bear mortality in the BBV in recent years (Gibeau, 2005a). There is considerable
biological knowledge about grizzly bear demography in the BBV. The Eastern Slopes
Grizzly Bear Project (ESGBP) began in 1994 to study grizzly bear biology, ecology and
demography in the Central Rockies Ecosystem of Alberta and British Columbia (Herrero,
2005a). This project included a 9 year study of grizzly bear demography in the BRW
(Garshelis, Gibeau & Herrero, 2005a). Garshelis et al. (2005a) found that despite human
development in the BBV, the bear population exhibited marginally positive population

growth over the study period. However, the long term viability of the population is highly



susceptible to stochastic events and losses of reproductive females (Garshelis, Gibeau &

Herrero, 2005b).

Despite the biological knowledge of grizzly bears in the BBV, bear management
policies remain controversial. Policy-makers in the region have struggled to find an
appropriate balance between bear conservation and demands for commercial
development and recreational use. Some interest groups believe that the ESGBP has
produced enough information to demonstrate that the population of grizzly bears in the
BBV will not persist unless conditions are changed to reduce mortality (Bow Valley
Grizzly Bear Alliance, 2002). Other groups have argued that the scientific research
methods used in the ESGBP are flawed (Leighton, 2001), that the bear population is
healthy, and that results from the research are being used to limit human use and
enjoyment of national parks (Cooper, Hayes & LeRoy, 2002). There has been little
empirical research in the region on the perspectives of the various parties arguing about

bear conservation and management.

Successful carnivore conservation requires not only sound biological knowledge,
but also a good understanding of the social, cultural, economic and institutional factors
that shape decision-making processes and outcomes (Rutherford & Clark, 2005). This is
especially important when humans are the primary cause of mortality. Values and
attitudes about large carnivores vary, ranging from the desire to master or dominate
(dominionistic), to the desire to study scientifically (ecologistic), or treat ethically
(moralistic) (Kellert, Black, Rush & Bath, 1996). Moreover, myths and symbolism play
important roles in people’s beliefs about grizzly bears, and bears may be symbolically

tied to deeper socio-political struggles (Primm & Murray, 2005). As Primm and Clark



(1996) observe, the “role of [biological] knowledge in the policy process is limited by the

belief systems” of competing constituent groups (p. 1042).

This research will investigate the belief systems of participants in the BBV on






CHAPTER 2: BACKGROUND

2.1 Study area

The Banff-Bow Valley (BBV) is located



example, 48% of the land surface of combined national parks in the CRE is unsuitable
bear habitat (Gibeau, Herrero, McLellan & Woods, 2001). The western side of the
continental divide has more productive bear habitat than the eastern slopes which have a

drier climate (Gibeau & Stevens, 2005)

The BBV region is located in the southeastern portion of the CRE, and includes

Banff National Park and the Bow River Wate



Figure 2.1 Map of Banff National Park and the Bow River Watershed
Adapted from Gibeau (2000) with permission
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2.2 Grizzly bear population dynamics

2.2.1 Status and distribution of grizzly bears

2.2.1.1 North America

Two subspecies of grizzly bears (Ursus arctos) have been identified in North
America: Ursus arctos middendorffi of the Kodiak Islands of Alaska, and Ursus arctos
horribilis throughout the rest of the continent. Historically, grizzly bears numbered
approximately 100,000 in North America and ranged from the Arctic to central Mexico,
and from the Pacific coast to as far east as the Hudson Bay and central Texas (British

Columbia Ministry of Environment, Lands, and Parks, 1995).



In the conterminous United States, the ra



2.2.1.3 Banff-Bow Valley

The number of grizzly bears that occur in the Banff-Bow Valley is estimated at
60-80 individuals (Herrero, Roulet & Gibeau, 2001; Gibeau, Herrero, Kansas & Benn,
1996). The ESGBP included a study of grizzly bear demography in the Bow River
Watershed from 1994 to 2002 (Garshelis et al., 2005a). The study found that although
reproductive rates of these bears are among the lowest for any grizzly bear population yet
studied in North America, relatively high survival rates during the study period enabled
marginally positive population growth (A = 1.04). However, the confidence intervals
around this estimate include the possibility that the population is actually declining (95%
Cl =0.99-1.09), and the long term viability of the population is highly susceptible to
stochastic events and losses of reproductive females (Garshelis et al., 2005b; Herrero et

al., 2005).

2.2.2 Factors contributing to status and distribution of bears

2.2.2.1 Grizzly bear life-history traits

Grizzly bears have certain life-history traits that frequently bring them into
contact with humans, which has implications for bear conservation. In mountainous
regions, such as the BBV, the most productive grizzly bear habitat is found in the
montane ecoregions (lower slopes and valley bottoms). The montane ecoregion in Banff
National Park makes up only 4% of the park area, yet this area is heavily impacted by
human development as it includes the town of Banff, the Trans-Canada Highway, and the

Canadian Pacific railway (Parks Canada, 2004).



The dietary needs of grizzly bears also bring them into contact with humans.
Grizzly bears are omnivorous and move through their home range in response to seasonal
change and the location of foods. This movement results in large home ranges for grizzly
bears of the eastern slopes. An analysis of home ranges from 1994-2002 showed that
average home range size in the CRE was 521 km? for female grizzly bears and 1405 km?
for males; some males had home ranges greater than 2000 km? (Stevens & Gibeau,
2005). The home ranges of grizzly bears often cross jurisdictions, making inter-agency

cooperation essential.

Weaver et al. (1996) found that grizzly bears have low biological resilience to
environmental disturbance compared to other large carnivores at three hierarchical levels
of organization. Resilience is “a measure of the persistence of systems and of their ability
to absorb change and disturbance and still maintain the same relationships between
populations or state variables” (Holling, 1973, p. 14). This low biological resilience
makes conservation challenging given the tendency of bears to come into contact with

human activity.

At the individual level, bears have fast-acting, non-specialized digestive systems,
and require foods that are easily digestible (young vegetation, berries, meat). When these
foods aren’t readily available, energetic stress follows (Herrero, 2005b) and bears move
widely in search of food which may bring them into contact with people and increase

their chances of mortality (Weaver et al., 1996).

At the population level, grizzly bears have a relatively low reproductive potential

compared to other large carnivores (Weaver et al., 1996), and reproduction rates of

10



grizzly bears in the Bow Valley are among the lowest reported for the species (Garshelis
et al., 2005a). These reproduction rates are set by a late age of first reproduction, small
litter sizes, and long inter-birth intervals. These characteristics mean that grizzly bears
have a low capacity to increase reproduction and/or survival rates to compensate for
increased mortality rates (Weaver et al., 1996) and populations recover slowly from

human-caused mortality (Herrero, 2005b).

At the metapopulation level, grizzly bears have limited dispersal from their natal
range. In particular, subadult female bears tend to establish their home range within or
adjacent to their natal range (McLellan & Hovey, 2001). This trait reduces the speed of
recolonizing areas where populations have been depleted, and means that bears have low

resilience to habitat fragmentation at the landscape scale (Weaver et al., 1996)

2.2.2.2 Human-caused mortality

Human-caused mortality is the dominant factor that limits grizzly bear
distribution and population densities along the southern and eastern edges of their
distribution in Canada (McLellan, 1998). The probability of human-caused bear mortality
is determined by the rate of encounter between humans and bears and the chance that this
encounter will be lethal (Mattson, Herrero, Wright & Pease, 1996). Therefore, human-
caused bear mortality is likely to be higher in areas such as the BBV than in areas without

human activity.

Humans have been by far the most significant cause of grizzly bear mortality in
the BBV in recent years, accounting for 34 of 39 known grizzly bear deaths in the Bow

River Watershed from 1993-2002 (Gibeau, 2005a). Fourty-one percent of these human-

11



caused mortalities were female bears (Gibeau, 2005a). Similarly, Benn and Herrero
(2002) found that 119 of 131 known deaths between 1971-1998 in Banff and Yoho

National Parks were human-caused.

Most human-caused mortality in the BBV occurs near roads and trails. Benn and
Herrero (2002) found that all 95 human-caused bear mortalities in Banff and Yoho
National Parks with known accurate locations occurred within 500 metres of roads or 200
metres of trails. Most bear deaths in Alberta and B.C. provincial lands in the CRE

occurred near roads and trails as well (Benn, Jevons & Herrero, 2005).

2.2.2.3 Habitat loss and fragmentation

Human development has changed the southern edge of grizzly bear range in
Canada into a series of islands that are isolated from each other (McLellan, 1998). Island
populations have extensive fringe area and have increased probably of human contact and
mortality (McLellan, 1998). Furthermore, island populations are more susceptible to

extinction than connected ranges (McLellan, 1998).

In addition to direct loss of habitat, there has also been a decrease of security
areas in the BBV (Gibeau, 2005b; Stevens, 2002; Gibeau et al., 2001), most likely due to
increased human use (Gibeau, 2005b). Security areas are productive grizzly bear habitats
where adult female grizzly bears have a low probability of encounter with humans.
Maintaining security areas can help reduce the number of habituated bears and the

probability of human-caused mortality (Gibeau et al., 2001).

12



Further, grizzly bear habitat in the BBV is fragmented by transportation networks
and human settlement. Proctor (2005) studied the effects of the Trans-Canada Highway
on grizzly bear movement in the Bow Valley during 1996-2001. The author found limited
evidence for female movement across the highway, but that genetic connectivity across
the highway was mediated by male movement. Fragmentation can disrupt the willingness
of bears to move across feeding areas, and on the regional scale may also block
movements along valley bottoms and cut off interbreeding populations from reaching

each other (McLellan, 1992).

2.3 Grizzly bear management

2.3.1 Banff National Park

In 1991, the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC) listed the northwestern grizzly bear population of Alberta, British
Columbia, and the territories as a species of special concern* (COSEWIC, 2002).
Recovery of populations of threatened and endangered species is mandated under the
Species at Risk Act, S.C. 2002, c. 29, but recovery plans are not required for species of
special concern. In Banff National Park, grizzly bears are managed through the Canada

National Parks Act, S.C. 2000, c. 32, and through the Parks Canada Agency.

Portions of Banff National Park have been protected since 1885, with the
establishment of the Banff Hot Springs Reserve. Most wildlife was protected in the park

at its establishment, though a 1909 regulation

13






working collaboratively with other land-mangers in the CRE. Parks Canada strives to
have annual human-caused grizzly bear mortality be < 1% of the bear population (Parks
Canada, 2004) although the agency has not been able to meet this target in recent years

(Parks Canada, 2003).

Measures in the park that have been taken to reduce bear mortality include:
highway mitigation (highway fencing, over- and under-passes, lowered speed limits),
aversive conditioning (e.g. rubber bullets), educational programs, and garbage

management (Garshelis et al., 2005a).

2.3.2 Alberta

In Alberta, the Ministry of Sustainable Resource Development’s Fish and
Wildlife Division is responsible for managing grizzlies through the Wildlife Act, R.S.A

2000, c. W-10. Grizzly bears are managed as a big game species, and in 1990 the Fish

and Wildlife Division prepared a Management Plan for Grizzly Bears in Alberta (Alberta

Forestry, Lands, and Wildlife, 1990). In this plan, the goals of grizzly bear management
are: 1) maintain a viable bear population; 2) maximize benefits to Albertans by
optimizing aesthetic, commercial, and recreational uses; 3) minimize property damage
and other problems caused by grizzlies; and 4) promote and encourage scientific and
educational activities. Management objectives include increasing the provincial
population to 1000 bears and reducing human-caused mortality to 6% of the population

(Alberta Forestry, Lands, and Wildlife, 1990).

15



The province of Alberta currently lists the species as “may be at risk”? (Alberta
Sustainable Resource Development, 2001), largely because of human-caused mortality of
bears (Kansas, 2002). After a detailed assessment of the grizzly bear status in Alberta was
completed (Kansas, 2002), Alberta’s Endangered Species Conservation Committee

"3 because of the small

recommended that grizzly bears be reclassified as “threatened
population size, limited dispersal from adjacent jurisdictions, and continued threats of
human activity (Alberta Sustainable Resource Development, 2005). A draft recovery plan
has been prepared by the Alberta Grizzly Bear Recovery Team (2005) which outlines
recovery objectives and strategies and an action plan for population recovery.
Recommendations from this report include reducing human-caused mortality (in
particular, controlling human use and development in bear habitat and suspending
hunting), reducing the rate of human/grizzly bear conflicts, improving knowledge of the

grizzly bear population, and improving public education and outreach (Alberta Grizzly

Bear Recovery Team, 2005).

Hunting of grizzly bears is generally prohibited in the BBV (Garshelis et al.,
2005a). However, under treaty agreements, First Nations people can hunt bears outside of
national parks. As well, grizzly bears may be exposed to hunting when they travel outside
the BBV, or through ungulate and carnivore hunting which occur outside of BNP

(Garshelis et al., 2005a).

2 In Alberta, the “may be at risk” category (previously known as “blue-listed”) is defined as “any species
that “may be at risk’ of extinction or extirpation, and is therefore a candidate for detailed risk assessment”
(Alberta Sustainable Resource Development 2001, p. 3).

® The Endangered Species Conservation Committee defines “threatened” as “a species likely to become
endangered if limiting factors are not reversed” (Alberta Sustainable Resource Development 2003).

16



Other provincial statutes and regulations may also affect grizzly bear
management. The Ministry of Community Development manages protected areas and
Kananaskis Country. Provincial parks are administered through the Provincial Parks Act,
R.S.A. 2000, c. P-35 and the Wilderness Areas, Ecological Reserves, Natural Areas, and
Heritage Rangelands Act, R.S.A. 2000, ¢, W-9. Management plans are further prepared
for various protected areas within Kananaskis Country; for example, the Kananaskis
Country Recreation Policy (Alberta Environmental Protection, 1999) guides recreation
management throughout this area. Various provincial agencies manage tourism, forestry,
oil and gas extraction, mining and stock grazing throughout Kananaskis Country and
adjacent provincial lands in the BBV. Municipalities, commercial developers, residential
owners, and First Nations councils further diversity management (Gibeau & Stevens,

2005).
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CHAPTER 3: THEORETICAL FRAMEWORK

3.1 Policy

Policy can be defined as a “social process of authoritative decision-making by
which the members of a community secure their common interests™” (Clark, 2002, p. 6).
The process of policy-making is “the manner in which problems get conceptualized and
brought to government for solution; governmental institutions formulate alternatives and
select policy solutions; and those solutions get implemented, evaluated, and revised”
(Sabatier, 1999a, p. 3). Policy-making is a complex process, which can involve hundreds
of different actors with various values, multiple levels of government, scientific and legal
issues, and can take place over long time spans (Sabatier, 1999a). Given this complexity,
the policy analyst must simpify the policy process in order to understand it, and must
“look at the world through a lens consisting of a set of simplying presuppositions”

(Sabatier, 19994, p. 5).

Conceptual frameworks have been developed to analyze and understand the
policy process. Frameworks identify a set of elements and the relationships among them
that one needs to consider for analysis (Ostrom, 1999). Several conceptual frameworks of
policy are reviewed in Sabatier (1999b). The following section focuses on one particular

conceptual framework of policy and policy-making: the policy sciences.

* The “common interest” is defined by Clark (2002) as an interest that is “widely shared within a
community and demanded on behalf of the whole community” (p. 13).

18



3.2 Policy sciences framework

The term “policy sciences” was coined by

19



understanding and analyzing the problem under examination. Multiple methods must be
used to gather and interpret information in order to carry out decisions (Clark, 2002). The
decision and social processes of the policy sciences framework are discussed briefly

below, followed by a more thorough discussion on problem orientation.

3.2.1 Contextuality

The decision process (policy process) “is a means of reconciling or at least
managing conflicts among policies through politics...[in order to] secure a
[communities’] common interest” (Clark & Brunner, 1996, para. 11). Lasswell (1971)
identifies seven functions (activities) of the decision process: intelligence, promotion,
prescription, invocation, application, appraisal and termination. Intelligence is the process
of obtaining, processing and distributing information relevant to the policy process.
Promotion is the process of mobilizing support for particular policy alternatives, and
prescription is the stage where policies or guidelines for action are enacted (Clark, 2002).
Invocation is the action to invoke, or appeal to, a prescription whereas application is the
final characterization of people’s behaviour in terms of a prescription in specific

situations (Clark, 2002).

Appraisal is the stage of evaluating the success of prescriptions in meeting their
goals. Termination is the repeal or adjustment of prescriptions; this function ends policies
or components of policies that have accomplished their goals or are not meeting their

goals, and allows for the development of new policies (Clark, 2002).

The social process is the interaction of individuals and organized interests in

society. In the social process, “participants are seeking values that they perceive will

20



leave them better off, they do so through society’s institutions, and this process has
identifiable outcomes and long-term effects on other people and the environment” (Clark,
2002, p. 32). The social process includes: participants, perspectives, situations, base
values, strategies, outcomes, and effects (Lasswell, 1971). Participants are individuals or
groups in the policy process and have different perspectives on the policy problem.
Perspectives are made up of expectations (what people think is likely to happen in a
social process), demands (what people prefer about practices) and identity (how people
see themselves as part of some aggregate or group) (Clark, 2002). Situations are the
“zones” in which people interact. Social processes have outcomes and effects. While
outcomes are the short-term events that indulge or deprive participants of values in a
given situation, effects are the long-term outcomes in terms of values, institutions or

effects (Clark, 2002).

Values are desired states of affairs, and are the medium of exchange in all human
interactions (Clark, 2002). Lasswell (1971) recognizes eight categories of values: power,

wealth, enlightenment, skill, well-being, affection, respect, and rectitude.

3.2.2 Problem orientation

Problems are typically seen as undesirable circumstances that require solutions
(Dery, 1984). This technocratic-rational approach to problem-solving often presumes
problems to be objective entities with rational solutions (Clark et al., 1996). Ascher and
Healy (1990) argue that many public programs accomplish little because they devise

solutions without understanding and analyzing the problem.
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Another approach is to understand problems as subjective and defined by people
who view problems based on their own values, experiences and beliefs (Dery, 1984).
This approach understands problems to be discrepancies between “what is” and “what

ought to be.” Problems are also an opport

22



As problems are subjective, multiple problem definitions can exist for a single
problem. The task of problem-solvers is not simply to find one single rational solution,
but to 1) develop a better understanding of the problem and the constituents who are
framing it, 2) develop a shared problem definition, and 3) develop and successfully

implement an effective problem-solving strategy (Clark et al., 1996).

Problem definition determines which solutions seem appropriate to solve these

problems (Cronon, 1992; Weiss, 1989; Dery, 198
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In 1987, Nakamura began to question this “textbook policy process,” arguing that
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3.3 Perspectives in the policy process

3.3.1 Conceptual framework

Numerous concepts exist in the human dimensions of natural resources (HDNR)
literature to describe environmental perspectives including values, attitudes, perceptions,
expectations, evaluations, beliefs and opinions, and multiple definitions exist in the
literature to describe these concepts (Manfredo, Teel & Bright, 2004). Attitudes and
values are of particular interest to HDNR researchers and are frequently examined topics

(Manfredo et al., 2004).

Rockeach (1973, p. 5) defines value as “an e
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Lipscomb, 1996). This evaluative component of values is a foundation for attitudes and

behaviours (Manfredo et al., 2004).

Attitudes can be defined as “an orientation toward certain objects or situations
that is emotionally toned and relatively persistent. An attitude is learned and may be
regarded as a more specific expression of a value or belief in that an attitude results from
the application of a general value to concrete objects or situations” (Theodorson and
Theodorson, 1969, p. 19). Manfredo et al. (2004) define attitude as an individual’s

evaluation of an entity.

Some conceptual frameworks suggest that an individual’s view of their
environment can be organized in a cognitive hierarchy of values, attitudes, and
behaviours (Homer & Kahle, 1988). This value-attitude-behaviour model suggests that
values influence attitudes which in turn predict human behaviour (Vaske & Donnelly,
1999; Fulton et al., 1996; Homer & Kahle, 1988). Values are few in number, relatively
stable, and central to the cognitive structure (Fulton et al., 1996). Fulton et al. build upon
the value-attitude-behaviour model, and suggest that value orientations (or basic beliefs)
strengthen and give individual meaning to more general values, which influence an

individual’s attitude toward their environment.

3.3.2 Perspectives toward grizzly bears

Values and attitudes are a critical component of wildlife policy. Kellert and Clark
(1991, p. 18-19) define wildlife policy as the “interactive relationship of various
constituencies in an exchange of information, values, and efforts to control

wildlife...throughout the “life’ of a wildlife policy from its initiation to termination.”
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Kellert (1980) developed a typology to classify various domains of thought about
wildlife. Kellert refers to these categories as both values (Kellert, 1980) and attitudes

(Kellert, 1991, 19854, 1985b). They include (Kellert, 1980):

e naturalistic — emphasis on the experience of wildlife in an outdoor
recreational setting;

e ecologistic — interest in the interrelationships of species in the
context of ecosystems;

e humanistic — feelings of strong affection for individual animals;

e moralistic — concern for the right and wrong treatment of animals;

e scientistic — interest in the physical attributes and biological
functioning of animals;

e aesthetic — interest in the attractiveness and symbolic significance
of animals;

« utilitarian — concern for the practical and material value of wildlife;

e domionionistic — interest in the mastery and control of animals;

e negativistic — active avoidance of wildlife due to dislike or fear;

e neutralistic — passive avoidance of animals due to indifference.

Attitudes are one of the more frequently examined topics in the HDNR literature
(Manfredo et al., 2004). There have been few studies of public attitudes toward grizzly
bears. Strumpf-Allen, McFarlane & Watson (2004) examined attitudes in the Foothills
Model Forest of western-central Alberta of residents from the Foothills Model Forest,
Jasper National Park and Edmonton, and showed that attitudes toward grizzly bears were
positive among all sample groups. Respondents strongly agreed that grizzly bears were
important to the balance of nature and were symbolic of the greatness of nature, and
agreed that it was important that Alberta have a sustainable bear population. Although
attitudes were generally positive, the authors found that compared to residents of Jasper
National Park or Edmonton, the respondents of the Foothills Model Forest were more
optimistic about the sustainability of grizzly bears, perceived less risk to bears from
industrial activities, and were not as supportive of restrictions on human use in bear

habitat (Strumpf-Allen et al., 2004).
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Kaczensky, Blazic & Gossow (2004) documented highly positive attitudes toward
grizzly bears among the general public and hunters in Slovenia. These positive attitudes
existed despite an increase in sheep predation in one of the study areas. The authors
found that people’s perception of the harmfulness of bears was a stronger predictor of
attitudes than actual damage levels caused by bears. Andersone & Ozolins (2004)
demonstrated positive views toward grizzly bears among the general public in Latvia; the
majority of respondents believed there were too few bears and supported protection
measures. A study of attitudes among recreationalists in Montana found that respondents

held strong ecologistic beliefs about bears (McCool & Braithwaite, 1989).

Although these studies documented generally positive attitudes toward grizzly
bears, negative attitudes toward bears have also been described, particularly among more
resource-dependent groups (farmers, livestock producers, rural residents) (Kaczensky et

al., 2004; Kellert et al., 1996; Kellert, 1994).

Research on attitudes toward other large carnivores (wolves, mountain lions, and
black bears) suggests positive to neutral attitudes toward these species in many studies
(Kellert et al., 1996; Brooks, Warren, Nelms & Tarrant, 1999; Pate, Manfredo, Bright &
Tischbein, 1996). However, negative perceptions toward large carnivores have been
documented among some rural residents (Ericsson & Heberlein, 2003; Kellert et al.,
1996; Kellert, 1991, 1985a, 1985b), and among some resource-dependent groups
(farmers, livestock producers, hunters) (Ericsson & Heberlein, 2003; Naughton-Treves,
Grossberg & Treves, 2003; Kaltenborn, Bjerke & Vitterso, 1999; Lohr, Ballard & Bath,

1996; Kellert et al., 1996; Kellert, 1991, 1985a, 1985b).
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CHAPTER 4: METHODOLOGY

4.1 Methodologies for studying perspectives

Attitude surveys are commonly used by natural resource professionals to gauge
public perspectives (Bright & Manfredo, 1996). Standard attitude scaling methods (e.g.
Guttman, Thurstone, or Likert) attempt to arrive at a single score that represents the
respondent’s evaluation of an attitude object (Fishbein & Ajzen, 1975). In these attitude
scaling methods, respondents are given a number of statements of belief or intention
about an issue, and asked to rate each statement on a scale with response items (e.g.
strongly agree to strongly disagree). These statements of belief or intention are used to
infer the person’s location on a bipolar dimension vis-a-vis the object in question

(Fishbein & Ajzen, 1975).

Attitude scaling methods have commonly been employed to measure attitudes
toward large carnivores. Kellert (1985a) developed scales to measure the attitude types
identified in Kellert (1980) (naturalistic, ecologistic, humanistic, moralistic, scientistic,
aesthetic, utilitarian, dominionistic, negativistic). The scales included questions related to
each attitude type, and included Likert-style response options (strongly agree to strongly

disagree) for each question.

Other studies that use attitude scales to study attitudes towards large carnivores

include: Strumpf-Allen et al., 2004; Kaczensky et al., 2004; Ericsson & Heberlein, 2003;
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Brooks et al., 1999; Kaltenborn et al., 1999; Bjerke, Retan & Kellert, 1998; Lohr et al.,
1996; Pate et al., 1996; Kellert, 1991; McCool & Braithwaite, 1989; Bath & Buchanan,

1989; and Kellert, 1985b.

Brunner (1982) offers a critique of these conventional quantitative research
methods in social science, arguing that “quantitative data...do not speak for themselves.

Rather their meanings depend upon the cont
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4.2 Q methodology

4.2.1 Development

Q methodology was developed by British physicist-psychologist William
Stephenson to study human subjectivity (Stephenson, 1953). This method is based on the
principles of correlation and factor analysis. Factor analysis, invented by Charles
Spearman in the early 1900s, has conventionally been used to factor analyze the
intercorrelations across traits of people (Stephenson, 1953). This procedure has been
termed “R” methodology in reference to Pearson’s product-moment correlation r
(Stephenson, 1953). The possibility of correlating and factor analyzing persons was
raised in 1935 independently by two factorists - Sir Godfry Thomson and William
Stephenson. Thomson never pursued the technique, whereas Stephenson’s innovations on
correlating people allowed a separate methodology to be possible (Brown, 1980). The
fundamentals of Q method are laid out in Stephenson’s work (1953) and Q method has

been described in detail by Brown (1980) and McKeown & Thomas (1988).

4.2.2 Core concepts

Q methodology has several fundamental concepts that differentiate it from
traditional survey research, or R technique. Brown (1980, p. 2) writes that R method
“conceptualizes attitudes, feelings, and other relevant human events as internal states or
traits that can only be measured indirectly through devices such as attitude scales.” R
method emphasizes the external standpoint of the researcher; the researcher constructs

scales to measure attitudes, and in doing so, assigns meanings to the items in the scale. A
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respondent’s attitude is dependent on the prior meaning of the pre-determined categories

used (Brown, 1980).

Q methodology, on the other hand, emphasizes operant subjectivity. Q is operant,
because unlike scales or tests, it is not dependent on measures determined by the
researcher. In Q method, the respondent “maps” their point of view by rank-ordering
statements of opinion in the Q sort; this method attempts to examine the world from the
internal standpoint of the respondent (Brown, 1980). Q is subjective as it allows the
respondent to communicate their own point of view (McKeown & Thomas, 1988) and
speak for themselves (Dryzek & Berejikian, 1993). By not using pre-determined
categories, Q method has the capacity to reveal unrecognized or unanticipated discourses

(Addams, 2000).

In R method, the individual being studied is considered to be a package of traits.
The R method approach is analytic in that the respondent is studied as component parts -
traits are measured in isolation from one another, and statements in a scale are measured
in isolation (Brown, 1980). Traits are assumed to be objective and measurable for an
entire population, and a scale constructed to measure traits is assumed to be universal
(Brown, 1980). R method rarely examines the importance of the question to the subject

(Brown, 1980).

As opposed to R, the approach in Q is synthetic in that it studies the whole
response (viewpoint or attitude) and maintains the relationships among the parts (Brown,
1980). The response is assumed to be non-fractional and subjective in that it cannot be

reduced and originates from the respondent. When completing the Q sort, the respondent
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policy goals to conserve large carnivores, and “devolution advocates” (problems and
solutions) recommended engaging locals in management. Other factors were: “process

reformers” (problems and solutions) who recommended strategies to promote respectful
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The participants in Q are not statistical sample elements of the broader
population; instead participants are variables who sort a sample of statements on an issue
(Brown, 1980). Therefore, in Q, participants are chosen who are likely to define each of
the main factors (attitudes) about the issue under investigation, and it is only necessary to
have enough participants with a particular attitude to establish the existence of a factor.
Unlike R method where large numbers of people are sampled, Q method typically uses a
small number of participants or single-case studies. The assumption in Q is that a limited
number of attitudes/perspectives exist about any particular issue and the law of
diminishing returns suggests that additional participants provide no further validation to
the factors (Brown, 1980). The factors that emerge in Q studies are generalizations,
representing the general way that people associated with these factors tend to think.
These factors represent different modes of thought that retain their characteristics
regardless of the number of participants included in a study (Brown, Durning & Selden,

1999).

4.2.4.2 Q sample

The Q sample (the set of statements Q sorted by the participants) was developed
as follows. | developed a population of statements (a large number of opinions) about the
problems of grizzly bear management in the BBV, and solutions to those problems, by
conducting semi-structured interviews with the each of the participants. McKeown &
Thomas (1988) identify two advantages of selecting statements for the Q sample from
participants’ own communications instead of other sources. First, the Q sample mirrors

the opinions of the persons performing the Q sorts. Second, it expedites the Q sorting
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process and the subjects’ attribution of meanings to the statements since the statements

are based on the respond
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Interview Question Problem

orientation
What should be the goal or goals for grizzly bear management in the Goals, trends
Banff-Bow Valley area? Are these goals presently being achieved?
Do you have any other comments or suggestions concerning grizzly All categories

bears in the Banff-Bow Valley area or their management?

Interviews were tape-recorded, with the consent of participants, and I later
transcribed statements that | encountered. | recorded statements that captured the ideas
expressed for each answer to an interview question. In total, | recorded 491 statements

from the interviews.

Next, | selected two samples of statements from the population of 491. | used two
separate Q samples in the study — one with problems statements, one with solutions
statements — in order to have participants sort problems and solutions statements
separately. To develop the Q samples, I first grouped statements into two categories: 1)
statements that identified problems with bear management, and 2) statements that

identified solutions to these problems.

I used a structured Q sample design to select statements for the problems and
solutions Q samples. The purpose of developing Q samples is to represent the population
of statements in miniature (Brown, 1980). In structured samples, representativeness of the
population of statements is typically achieved by applying the principle of variance
design (Fisher, 1960) in which the population of statements is modelled or
conceptualized theoretically (Brown, 1980). The benefits of using variance design are
that it provides the investigator a means to provide comprehensiveness and it can be used
to ensure that all possible perspectives on a controversial issue are represented in the Q

sample (Brown, 1970). In this design, statements are selected purposefully for the Q
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sample according to categories that the researcher designates and defines (McKeown &
Thomas, 1988). Brown (1980, p. 189) writes that: “the idea behind structuring a
population of statements is therefore an innocent one: the observer merely organizes it
from the standpoint of what appears to him to be the most useful way of thinking, each

theoretical standpoint bringing to light different aspects of the same item.”

I used an inductive design to structure the Q sample. In an inductive design,
categories and levels for the Q sample are unknown at the outset and emerge from the
patterns that are observed during statement collection (McKeown & Thomas, 1988). |
used variance design to group problems and solutions statements according to their
“focus,” or the issue that they focused on. For each group of statements that focused on
an issue, | further grouped statements according to each sub-issue, or dimension of the
focus. The focus and dimension categories for problems and solutions are presented in

Table 4.2 and Table 4.3.

Table 4.2  Categories of problems statements.

“Dimensions” are the sub-categories of each focus.

Focus Dimension
A. Decision-making process — special 1. Special interests (non-specific) versus
interests/common interest common interest

2. Human use versus common interest

3. Environmentalists versus common interest
4, Special interests versus science

B. Decision-making process — geographic 1. Banff Park alone

scope
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Focus

Dimension

D. Decision outcomes — bear population

. Healthy

. Acceptable given the circumstances
. Not acceptable (for bears)

. Not acceptable (for human use)

E. Decision outcomes — human use levels

WNERIRRWNPE

. Acceptable
. Not acceptable (for bears)
. Not acceptable (for human use)

Table 4.3 Categories of solutions statements

“Dimensions” are the sub-categories of each focus.

Focus

Dimension

A. Participation in decision making

1.

Broaden patrticipation

B. Goals for management . Bear conservation goals
. Other goals
C. Human use . Restrict

. No further restrictions

D. Interjurisdictional coordination

. Improve coordination

E. Science

N RPN RPIN P

. Science and policy
. Bear research methods

39



4.2.4.3Q sort

In the Q sort, the participant rank-orders the statements in the Q sample to map
their viewpoint. The statement templates used for the problems and solutions Q sorts are
shown in Figure 4.1 and Figure 4.2. In both sorts, the scoring continuum ranges from -4
to +4; this range is typical for a Q sample with less than 40 statements (Brown, 1980). |
asked the participants to sort the statements to form an inverted quasi-normal distribution,
with fewer statements in the extremes (-4, -3, +4, +3) and more statements towards the
middle of the distribution (-2 to +2). Statements placed at the extremes of the distribution
are more significant for an individual, whereas statements placed towards the centre of
the distribution are relatively neutral. Brown (1980) argues that this dynamic matches the
way people tend to think — those items which are unlike a person’s point of view are just

as important, in a negative sense, as items that are like a person’s point of view.

Figure 4.1 Statement template for problems Q sort.

Template shows ranking scale for statements (+4 to -4). The number of
statements to be placed in each column is shown in brackets.

Most unlike my point of view Most like my point of view
-4 -3 -2 -1 0 +1 +2 +3 +4
3 3)
4) 4) 4) 4)
5) ®)
(6)
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Figure 4.2 Statement template for solutions Q sort

Template shows ranking scale for statements (+4 to -4). The number of
statements to be placed in each column is shown in brackets.

Most unlike my point of view Most like my point of view
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(-4). 1 suggested that the participant arrange the statements according to the statement
template (Figure 4.1); however, the participant could deviate slightly from the

distribution if they felt that it would not accurately represent their point of view.

I instructed the participant to first read through the statements to get an
impression of the overall content of the statements. | asked them to sort the cards into
three groups: 1) those that were like their point of view; 2) those that were unlike their
point of view; 3) the remainder — statements that were unclear, contradictory, neutral or

those which he/she was uncertain about.

| then asked the participant to take the group of statements most like their view,
to read through them again, and to select three that they thought were the most like their
view out of all the statements available and place them under the +4 label. Following this,
I asked the participant to take the pile of statements unlike their view, select the three that
were most unlike their view, and place them under the -4 label. Next, they were asked to
return to the positive side of the distribution and select the four statements that were next-
most like their point of view and place them under the +3 label, followed by the four
statements that were next-most unlike their point of view under the -3 label. The
participant was instructed to continue working back and forth between the positive and

negative sides of the distribution and move towards the middle.

After sorting the problem statements, the participant was invited to re-examine the
array to ensure that it represented his/her point of view. The subject could continue to

make any adjustments to the Q sort until they felt it represented their view. Once they
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confirmed the array represented their view, statement scores were recorded on a sheet

with the participant’s identity.

Following completion of the problems Q sort, | conducted a follow up interview.

Brown (1980) highlights the importance of an interview following the Q sort, in which
“the subject is given an opportunity to expound on his reasoning for ranking the

statements in his unique way” (p. 200). In this interview, | asked participants:

Given the way you’ve sorted the statements, and especially in light of the
statements you’ve placed in the +/-3 and +/-4 ranks, what is your view on
the problem with grizzly bear management in the Banff-Bow Valley?

The follow up interview also provided an opportunity to clarify aspects of the

respondent’s Q sort that were unclear to me.

I next administered the solutions Q sort. The conditions of instruction for the
solutions Q sort were identical to the problems, except for explaining to the subject that
the statement template was different due to the smaller number of statements in the

solutions Q sample.

4.2.5 Analytic methods

Statistical analysis in Q method consists of

43






Generally, two to four factors are extracted based on statistical criteria (Brown, 1980).

To select factors for rotation, | used the eigenvalue criterion and Cattell’s Scree
Test, and also considered whether factors had two or more significant loadings. I also
used PQ method program to rotate different factor solutions (1 factor, 2 factors, 3

factors...8 factors), and considered whether pure factor repr
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| rotated the factors using varimax rotation in PQ Method, the most commonly
used objective procedure for rotation (McKeown and Thomas, 1988). | manually flagged
Q sorts that were pure representations of each problems factor. The PQ Method program
takes a weighted average of the flagged Q sorts and merges these sorts to form a single
array of factor scores for each factor. That is, PQ Method makes a model Q sort for each
factor, made up of the Q sorts of the flagged participants which were significantly
associated with the factor and not with any other factor. The problems factor arrays are

shown in Appendix B.

The solutions Q sorts were also correlated and factor analyzed using the Principal
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CHAPTER 5: RESULTS

5.1 Factors

5.1.1 Factor loadings

Factor arrays for the problems and solutions factors are shown in Appendix B.

These idealized Q sorts, created from a

48



Table 5.1 Factor loadings for problems factors and solutions factors.

Loadings of participants significantly associated with a factor (p < 0.01) are

identified with “*”.

associated with only one factor) are identified in boldface.

Pure factor representations (participants significantly

Problems

Solutions

Participant affiliation

| ID

Y

A |[B |C
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(0.58), and factors Il and 1V are also positively correlated (0.27) which demonstrates that

factors I and 111 have similar understandings of the problem, as do factors Il and IV.

Table 5.2  Correlation of problems factors
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Statements scored toward the middle of the Q sort distribution (+1, 0, -1) are
typically of little importance in interpretation. However, if members of one factor rank a
statement as neutral, while all other factors strongly support or reject this statement, the
statement may contain sentiments that participants who ranked the statement as neutral
would like to deny or accept but for some reason feel they cannot. This pattern may
indicate that the statement is more or less problematic than a factor is willing to

acknowledge (Brown, 1980).

I assigned each of the factors names to describe the viewpoint that the factor
expresses. The names for the problems factors emphasize the group’s perceived problem
with bear management that distinguishes it from the other groups: deficient directives
(factor 1), exaggerated problems (factor I1), problematic institutions (factor I11), and
politicized management (factor 1V). Similarly, the names for the solutions factors
highlight the group’s preferred solution: bear conservation advocates (factor A), process

reformers (factor B), and habitat modifiers (factor C).

5.2 Problems factors

5.2.1 Problems factor | (deficient directives)

Four participants are pure representations of this narrative; one is affiliated with
Alberta Community Development Parks and Protected Areas, one with Parks Canada,
one with the oil and gas sector, and another with the Year of the Great Bear (a partnership
between public and private interests that signed on to a public-awareness campaign

around bears in 2001). Participants significantly associated with factor | (but also
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associated with other factors) include: environmental organization employees, a B.C.

provincial agency employee, and a Parks Canada employee.

5.2.1.1 Narrative of factor |

Factor | believes that the problems with bear management are that goals are
deficient, the bear population is unsustainable, and human use management is inadequate

(Table 5.4).

Table 5.4  Statements characterizing factor | .

Statements that significantly (p < 0.01) differentiate a factor narrative from all
others are identified by an “*.”

Factor Scores

52



Statement

Factor Scores

L]

Statements rejected by factor |
P21. We're taking our local situat
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include two participants affiliated with commercial businesses and another anonymous

participant.

5.2.2.1 Narrative of factor Il

Factor I1’s understanding of the problems is virtually opposite to that of factor I,

as these groups were originally represented by a single bipolar factor. Factor Il believes

that management is largely successful, but that problems are overstated. Statements

associated with factor 11 are identified in Table 5.5.

Table 5.5 Statements characterizing factor Il

Statements that significantly (p < 0.01) differentiate a factor narrative from all

others are identified by an “*.”

Statement

Factor Scores

I\

Statements supported by factor |l

P10. We tend to get caught up in the chicken little syndrome — thinking
that the sky is falling and we need to fix everything — without
recognizing Parks Canada’s successes in grizzly bear management.

+4* | +1

+1

P28. It is not the role of a National Park to be a bear factory and
produce bears, but instead to have the right amount of bears for the
Park itself.

+4 |0

+3

P36. Instead of celebrating our achievements in grizzly bear
management, we continue to talk about our challenges.

+4 | +3

+2

P5. The grizzly bear population of the Banff-Bow Valley is the
healthiest it has been in 25 years.

+3 | +1

+1

P6. People management in Banff Park has been successful and has
led to us cultivating bears not wiping them out.

+3* | 0

P12. Although human use in Banff Park has increased, that use is
more concentrated and people are better educated, so people are
having less of an impact on grizzly bears.

+3¢ | 1

P37. Grizzlies are managed from the perspective that they’'re an
endangered species when they’re not. The Banff-Bow Valley is not the
last stand of the grizzly bear.

+3* | -1

P1. There is a false crisis mentality spurred by interest groups who
have more in line than the health and welfare of grizzly bears.

+2 | -2

+3

P9. The grizzly bear population is at an equilibrium, it's neither
dropping nor increasing. Management is doing a good job with what
they’re working with.

+2% | +1
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Statement

Factor Scores

v

P25. We are on a trend to having way too many bears in the area
which means we’ll be bound to have more problems between bears
and people, and a huge proportion of habituated bears.

-1

+2

4

0

Statements rejected by factor Il

56



criticisms that management is not grounded in science (P29) and in particular rejects the
claim that politics and special interest pleading have impeded science-based management

(P27).

Population status

Factor I1’s perception is that the population of grizzly bears in the BBV is doing
well, and that problems with the population status have been overemphasized, in part by
interest groups with other objectives. Factor I1’s position is that the grizzly bear
population of the BBV is healthy, not in crisis and well managed (P1, P5, P9). To a lesser
extent, Factor Il believes that there is a trend of having too many bears in the area, which
may lead to more conflicts between bears and people (P25). This group does not believe
that grizzly bears should be managed as an endangered species in the BBV because the
region is not the last stand of the bear (P37). Factor Il agrees that the park should not be

managed as a "bear factory" to supply bears for the regional population (P28).

Human use management

Unlike factor I, factor Il believes that human use in the BBV has not increased
excessively and is being well managed. Factor Il disagrees that human pressure has been
excessive or unrelenting (P8). People management has been successful and human use is
not problematic for bears (P6, P12). This group does not agree that increasing human use
of bear habitat has led to greater mortality rates of bears (P13) or that parks management

has jeopardized bear conservation by prioritizing human use (P31).

Because of this group’s beliefs about human use and the status of bears, it is

perhaps unwilling to join the other factors in rejecting the claim that human activities
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Table 5.6  Statements characterizing factor Il

Statements that significantly (p < 0.01) differentiate a factor narrative from all

others are identified by an “*.”

Factor Scores

Statement
Ll m]iv
Statements supported by factor lll
P4. The grizzly bear population is vulnerable. |+1 |0 | +4* | +2
P13. Increasing human use of grizzly bear habitat, through +2 -3

recreational use, residential use, and tourism development, both
inside and outside of the Park has resulted in increased mortality rates
of grizzly bears.
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Institutional arrangements for bear management

Factor 11 is distinct from the other narratives in that it emphasizes problems with
institutional arrangements for bear management. This group sees management as
disjointed, fragmented, inconsistent, and hampered by poor communication (P7, P18).
Moreover, bear management is inadequately funded (P3). In spite of these problems,
factor 111 does not feel that too many resources are devoted to management (P30).
Further, factor I11 does not believe that decision-making has only considered short-term
interests or is biased towards promoting the interests of certain groups. (P34, P11).
Factor 111 also believes, though, that challenges with bear management tend to be

overemphasized while achievements are not ad