Consequences of brown bear viewing tourism: a review
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Highlights

¢ Brown bears are among the most targeted species for ecotourism.

¢ Ecotourism may impact bear behaviour, physiology and ecology.

¢ Bear ecotourism can also influence bear-human interactions.

® Bear ecotourism can impact bear conservation positively and negatively.
¢ Context-dependent management of bear ecotourism is urgently needed.
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ABSTRACT

Many countries promote wildlife observation as part of ecotourism offerings. The brown bear
Ursus arctos is among the most targeted species for ecotourism in North America and Europe,
making it an ideal candidate to examine the consequences of wildlife viewing upon the
species. As bear viewing often occurs in sensitive places where bears congregate for mating,
rearing young and/or feeding, it is important to evaluate potential positive and negative
effects of different viewing practices. Here we reviewed available information on bear viewing
practices and their effects on bears, people and ecosystems. Behavioural, physiological and
ecological aspects related to bears are reviewed from three different perspectives: ecotourism
consequences for bears, direct bear-human interactions and social impacts of bear ecotourism.
Because bear viewing can have positive and negative impacts on both bear populations and
bear-human interactions, it is important to carefully evaluate every practice associated with
bear viewing at a local scale. Because bear populations around the world have diverse
population statuses and different management regimes, successful procedures and rules
effective in one place do not guarantee that they will be adequate elsewhere. Effective
management of bear viewing practices requires a better understanding of the consequences
for bears, the mechanisms behind observed bear reactions to humans, and the results of bear
habituation. Because inappropriate bear viewing practices can lead to processes such as food-
conditioning and habituation, which can have serious consequences for both people and
bears, regulations on bear ecotourism are urgently needed to minimize unintended
consequences of bear viewing practices.

Key words: Ursus arctos, feeding site, grizzly bear, management, viewing site, habituation,
food-conditioning, ecotourism
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1. Introduction
1.1. Wildlife observation as a growing form of ecotourism

Ecotourism is rapidly growing as a commercial activity and is currently
considered as one of the world's biggest industries (Blangy and Mehta, 2006; Knight
2009; Geffroy et al., 2015). For example, Starmer-Smith (2004) estimated that by 2024
ecotourism will represent 5% of the global holiday market, and the number of
ecotourists is growing approximately three times faster than that of conventional
tourists (Das and Chatterjee, 2015). The world’s protected areas presently receive ca. 8
billion visits per year, which generates around US $600 billion annually in direct in-
country expenditure and US $250 billion in consumer surplus (Balmford et al., 2015).
Ecotourism activities, defined as the “responsible travel to natural areas that conserves
the environment, sustains the well-being of the local people, and involves
interpretation and education” (TIES, 2015) may have both positive and negative
consequences for the environment and the conservation of target species, as well as
for humans (Fig. 1) (Boyle and Samson, 1985; Taylor and Knight, 2003; Steven et al.,
2011; Ghosh and Uddhammar, 2013; Sato et al., 2013; Das and Chatterjee, 2015;
Mossaz et al., 2015; Bentz et al., 2016; Tolvanen and Kangas, 2016).
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Figure 1. Conceptual framework of bear ecotourism. Conceptual framework and flowchart of bear ecotourism and
hypothesized positive and negative consequences of ecotourism for bears, bear-human interactions and social
impact. Blue and red arrows indicate positive and negative confirmed/expected impacts of bear viewing,
respectively. Black arrows denote relationships where both negative and positive impacts might be expected.



There is much hope for ecotourism to promote and support biodiversity
conservation, but several examples illustrate the failure of some ecotourism practices
(Das and Chatterjee, 2015). Consequently, environmental managers are confronted
with complex decisions regarding where, when and how to promote, regulate or limit
ecotourism practices (Buckley and Pabla, 2012). Trade-offs continuously emerge
among the non-consumptive use of nature, wildlife conservation and the negative
consequences of ecotourism, such as wildlife disturbance and habitat degradation.
Moreover, other factors also interact with ecotourism, such as the consumptive use of
nature (e.g. trophy hunting tourism) or other forms of tourism (nature-based or rural
tourism) (Reynolds and Braithwait, 2001). It is therefore surprising that relatively little
research has focused on assessing the potential trade-offs associated with ecotourism
activities.

Organised viewing of wildlife is one of the most common forms of wildlife-
related ecotourism, and it mainly targets charismatic species that are large and rare
(Shackley, 1996; Okello et al., 2008; Cong et al., 2014; Gallagher et al., 2015;
Grinewald et al., 2016). Currently, the opportunities for tourists to observe animals
continue to increase and wildlife observation is becoming increasingly popular (e.g.
Orams, 2002; Geffroy et al., 2015). This increasing popularity occurs in the broader
context of the increasing demand to interact with nature (Jenner and Smith 1992).
Getting close to animals contributes to the feeling that people are communing with
nature and some argue that such a feeling is important in a heavily urbanized world
(Orams, 2002).

1.2. Brown bear viewing business

Besides large mammal ecotourism in Africa (Lindsey et al., 2008; Okello et al.,
2008), the brown bear (Ursus arctos) viewing is among the commons practices of
wildlife related ecotourism (Skibins et al., 2012; Fortin et al., 2016). Here, we use term
‘brown bear’ to refer to both European and North American brown bears. For
example, in Alaska, USA, tourists are willing to pay more to view brown bears than any
other Alaskan wildlife (Miller and McCollum, 1997), and in Denali National Park,
Alaska, grizzly bear observations yield higher levels of wildlife viewing satisfactions
compared to other species (Skibins et al., 2012). This has resulted in the rapid growth
of the bear viewing industry (DeBruyn et al., 2004; Fortin et al., 2016). Bear viewing
and photography were already common in Yellowstone National Park at the beginning
of the last century, with bears, including American black bears (Ursus americanus),
being regularly fed by people to promote viewing(Fig. 2). Since those earlier times,
business income and visitation rates of bear viewing areas have increased rapidly, with
some sites experiencing a doubling in visitation rates each year and an expansion into
previously undisturbed areas (Rode et al., 2007). In addition, attracting brown bears by
means of artificial feeding sites is becoming a common practice in Europe as well, e.g.
at the Finnish-Russian border, where about 4,000 visitors arrive annually to observe
bears (Eskelinen, 2009; Kojola and Heikkinen, 2012). Out of 235 bear viewing
opportunities offered online in North America (n = 138) and Europe/Russia (n = 97;
Supplementary Material Table A1), artificial feeding was detected in 57% of the
European bear viewing sites, which represents 23% of the 235 viewing sites.
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Figure 2. Bear feeding at the beginning of the 20" century. A and B: Images of bear feeding at the beginning of the
20" century in Yellowstone National Park, USA. C: A signboard to remind visitors not to feed bears dating from the
beginning of the 1960’s, when negative consequences of bear feeding started to become evident in Yellowstone. (A:

downloaded from Wikimedia Commons https://commons.wikimedia.org/feeding Yellowstone.png; Original source:

Robert N. Dennis collection of stereoscopic views. / United States. / States / Wyoming. / Stereoscopic views of
Yellowstone National Park, Wyoming; published: ca. 1895-19207?). (B: downloaded from Wikimedia Commons
https://commons.wikimedia.org/American big game in its haunt.jpg C: downloaded from Yellowstone National
Park / Flickr in the Public Domain https://www.flickr.com/photos/yellowstonenps/24773233536/“Lunch Counter —

For Bears Only” at Old Faithful, southeast of the upper Hamilton Store, and Ranger Naturalist Walter Phillip
Martindale; Photographer unknown; 1921- mid 1930s. (D: downloaded from Wikimedia Commons

https://commons.wikimedia.org/wiki/File:Yogi Bear feed the bears.jpg; Original source: U.S. National Archives

and Records Administration).

Bear viewing provides economic benefits to ecotourism companies, as well as
to hotels, restaurants, shops and other gateway-community businesses that profit
from the tourists attracted to an area for bear ecotourism. For example: (1) ca. €1
million tourists visited bear viewing enterprises in Finland between late spring and
early autumn (Eskelinen, 2009); and (2) bear viewing within the Great Bear Rainforest
(British Columbia, Canada; Center for Responsible Travel, 2014) represents a significant
economic activity for local companies in this area, handling a total of 11,369 bear
viewing visitors in 2012 and enabling the employment of several hundred people in
occupations such as naturalist guides, housekeeping and chefs. In 2012, employers
related to bear viewing activities earned $4.9 million, and visitors in the Great Bear
Rainforest spent $15.1 million on bear viewing, of which $14.1 million went to bear
viewing businesses. In 2012, bear viewing companies in the Great Bear Rainforest


https://commons.wikimedia.org/wiki/File:Bear_feeding,_Yellowstone_National_Park,_Wyo,_by_Keystone_View_Company.png
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https://commons.wikimedia.org/wiki/File:Yogi_Bear_with_%22don%27t_feed_the_bears%22_message_-_NARA_-_286013.jpg

generated more than 12 times more in visitor spending than bear hunting (Center for
Responsible Travel, 2014).

Figure 3. Bear viewing in Europe and North America. Some typical situations linked to bear viewing in Europe and
North America. A-D show pre-planned activities at defined sites, whereas E-F are opportunistically occurring. A
(Image: V. Penteriani). Bear feeding on farmed salmon in a clearcutting at a Finnish brown bear viewing site. B.
Radio-collared female bear at a bear feeding site with an automatic feeder with corn in Slovenia (Image: M. Krofel).
C. A regulated North American viewing spot where bears concentrate during salmons runs (Image: S. Herrero). D.
Tourists accompanied by a professional guide observing a bear family feeding on mussels and barnacles in British
Columbia, Canada (Image: M. Krofel). E. Random aggregations of people near bears in NW Spain (Image: C.
Rodriguez del Valle). F. An example of the so-called ‘bear traffic jam’ due to random bear sightings along
Yellowstone roads (Image: K. Gunther).



1.3. Brown bear viewing practices

Bear viewing can take place from either permanent or temporary viewing sites.
Permanent viewing sites usually include hides located in the immediate vicinity of
artificial feeding sites (e.g. Finland, Romania and Slovenia in Europe; Fig. 3A-3B) or
vantage points associated with natural feeding sites or some other locations with
predictable occurrence of bears (e.g. Brooks Falls in the Katmai National Park, Alaska,
US, boat-based bear viewing in British Columbia, Canada; Fig. 3C-3D). Temporary
viewing sites are typically opportunistic, and for instance include (Fig. 3E and 3F): (1)
‘bear jams’, which occur when the vehicles of people watching bears obstruct traffic
(Haroldson and Gunther, 2013; e.g. Yellowstone National Park, US); (2) observation
sites targeting female bears with cubs of the year, which have limited mobility and are
more diurnal, and therefore more visible than other bears (Ordiz et al., 2007); and (3)
bear mating areas and natural bear feeding sites such as berry-rich mountain slopes
(e.g. in the Spanish Cantabrian Mountains and the Italian Abruzzo Apennines), which
are sometimes located in areas repeatedly used by bears in consecutive years
(Fernandez-Gil et al., 2006). Consequently, bear viewing sometimes occurs at close
distances to sensitive places where bears congregate for mating, rearing of cubs
and/or feeding.

Our purpose is to review the available information on bear ecotourism
practices and their effects (Fig. 1) in order to inform the emerging debate on the
suitability of bear ecotourism, and promote responsible practices and regulations. In
particular, we: (i) identified potential impacts of this practice on bears, (ii) highlighted
the complex socio-economic system in which bear ecotourism is framed; and (iii)
identified crucial factors that need to be taken into account for appropriate
management of bear viewing. We focused on the effects on bears (behaviour and
physiology), ecosystems (i.e. ecological impact), bear-human interactions and human
societies and communities.

2. Methods

To select articles for our review, we used Google Scholar and Thomson Reuters
‘Web of Science’ databases. We conducted the literature review (winter 2015 and,
then, spring 2016) using a broad range of search terms that represent the variety of
ways in which bear viewing activities may be included. Thus, the terms ‘bear’ and
‘grizzly’ were combined with the following terms (in alphabetical order): ‘human
interactions’, ‘people interactions’, ‘photography’, ‘ecotourism’, ‘feeding’,
‘observation’, ‘tourism’, ‘viewing’, and ‘watching’. We also searched in the literature-
cited sections of all retrieved articles. All publications were categorized according to
their focus on bear viewing activities: (a) consequences for bears (n = 32 papers); (b)
bear-human interactions (n = 14 papers); and (c) consequences for human
communities and societies (n = 5 papers).

The locations and main features of bear viewing practices of current bear
viewing sites in North America and Europe/Russia have been summarised in Table A1
(Supplementary Material). The table was built by searching on Google for ‘brown



bear/grizzly watching’, ‘brown bear/grizzly viewing’, ‘brown bear/grizzly photography’
and ‘brown bear/grizzly observation’ + all the European countries and North American
states were brown bears and grizzlies are present. For each search term, we checked
the first 5 Google pages because information on viewing activities was scarce after
them. Because the exact location of the viewing sites was generally imprecise, several
online sites might actually advertise the same viewing location.

3. Consequences for bears

From the perspective of the potential consequences of bear ecotourism on
brown bears and ecosystemes, it is important to separate viewing sites without
artificially provided food from those associated with artificial feeding. The spatially and
temporally predictable presence of an artificial food resource at feeding sites has the
potential to affect bears in multiple ways. The extensive body of literature on the
impacts of supplemental feeding on animal ecology, behaviour and demography is
informative on the potential consequences of bear feeding sites (e.g. Boutin, 1990).
Moreover, in contrast to viewing sites without artificial feeding, where people are
often visible, bear observation at feeding sites usually happens from hides that are
accessed in a discrete way at hours when bears are not present, in an attempt not to
disturb individuals in the immediate vicinity of the feeding sites (Eskelinen, 2009). We
are aware that other factors, such as the number of visitors, spatio-temporal
regulations of the activity or human-bear visual contacts and human smell may also be
influential. However, to date, available information on the consequences of the
abovementioned factors is still limited (e.g., information about the number of visitors
in reported bear viewing sites is largely lacking, Supplementary Material Table Al).
Therefore, we focused our review on the effects of bear viewing at sites without
artificial feeding compared to the effects associated with the artificial feeding of bears.
However, it is worth noting that even if we preferred to split the evidence from
viewing sites with/without artificial feeding, it doesn't necessarily mean that the
evidence presented is mutually exclusive (in relevance) to each section.

3.1. Viewing sites without artificial feeding
3.1.1. Behavioural consequences

The temporal and spatial predictability of many of the viewing sites
(Supplementary Material Table A1), such as regulated North American viewing sites
where bears concentrate during Pacific salmon (Oncorhynchus spp.) runs (Fig. 3C),
might enable bears to develop adaptive behavioural responses that would reduce
disturbance effects (Rode et al., 2006a). Brown bears may leave areas because of
disturbances from sudden encounters with humans (Ahlén, 1976), and experimental
approaches to radio-collared brown bears have shown that bears often flee and seek
denser vegetation cover after encounters with people (Moen et al., 2012; Sahlén et al.,
2015). Direct bear-human encounters alter the daily movement patterns of bears (e.g.,
Naves et al., 2001), which reduce activity during daytime and increase it during the
night (Olson, 1998; Rode et al., 2006a, 2007), an effect that is most visible during the



first two days after encounters, but which may last for a week in some cases (Ordiz et
al., 2013). Therefore, bear displacement from viewing sites may be reduced in areas
where bear viewers behave predictably because bears may adapt to predictable
patterns of human activity (Wilker and Barnes, 1998; Fischbach and Reynolds, 2005;
Tollefson et al., 2005; Rode et al., 2007). However, even predictable activity of people
may cause disturbance that can affect bear foraging patterns, mating behaviour, space
use and activity. Since such disturbance may affect individual survival and fitness (Rode
et al., 2006a), this issue deserves further attention. For example, bears constrained to
using resources close to viewing sites may exhibit increased vigilance (Braaten and
Gilbert, 1987; see also Dycka and Baydack, 2004 and Andersen and Aars, 2005 for polar
bears Ursus maritimus) and a reduction in time devoted to behaviours potentially
affecting fitness (e.g. foraging, mating, caring for young; Chi and Gilbert, 1999; Nevin
and Gilbert, 2005a; Rode et al., 2006a).

The existence of a disturbance effect on bears can be exemplified from the
observation that bears are often present in lower numbers and/or for shorter periods
of time when exposed to bear viewing (MacHutchon et al., 1995; Fischbach and
Reynolds, 2005; Rode et al., 2007; Smith and Johnson, 2004; Barnes and Wilker, 2000;
Barnes, 2006). For instance, fewer bears are present at coastal foraging and salmon
feeding areas when bear viewers are present compared to when bear viewers were
absent (Turner, 2012). More generally, bears in areas of high human activity appear to
adopt a two-fold strategy: (1) avoiding humans if resources can be accessed at
alternative times/locations, and/or (2) concentrating foraging in the presence of
humans when resource availability and/or quality are high. In this way bears may
maximize foraging efficiency in order to compensate for reduced total time spent
foraging (Rode et al., 2006a).

The tolerance level of bears to the presence of people at viewing sites also
depends on bear density. Brown bears in denser populations show higher tolerance
towards people and other bears compared to bears in lower density populations
(Smith et al., 2005). On the other hand, viewing sites may also lead to bear
habituation, i.e. the loss of human avoidance and escape responses (Smith et al.,
2005). Habituation is a process involving a reduction in response over time as
individuals learn that there are neither adverse nor beneficial consequences of the
occurrence of the stimulus, which in this case is human presence (McCullough, 1982;
Whittaker and Knight, 1998). Habituation and tolerance to humans may also occur in
areas with low bear density and reduced opportunity for bear-to-bear tolerance, i.e.
when the likelihood of human contact is high due to the large number of visitors. A
typical case is represented by Yellowstone National Park, USA, where ‘bear jams’ often
occur, but do not aversively condition the bears to avoid roadsides (Herrero et al.,
2005; Haroldson and Gunther, 2013). For instance, in 2002 alone, Yellowstone National
Park recorded 692 bear jams, 279 of them involving brown bears, and since 1990 there
have been over 3,000 documented bear jams in Yellowstone, over a third of them
involving brown bears (Herrero et al., 2005). Bears appear to have learned that
temporal aggregations of large numbers of park visitors near roads are not a threat
and thus they tolerate people at close distances in exchange for access to natural food
resources found along road corridors (Haroldson and Gunther, 2013). Nevin and
Gilbert (2005a) also suggested that bears were sufficiently habituated to olfactory,



auditory, and visual cues from people at the viewing locations that they may approach
areas frequented by tourists without regard to the people present.

Viewing bears, and especially human-habituated bears, can also have a cost, for
both bears and humans. Potential risks for bears include (Herrero et al., 2005): (1)
bears near roadsides or railways could be at higher risk of being injured or killed in
vehicle collisions; (2) habituated bears could be at higher risk of being killed by people;
(3) bears near roads could be at higher risk of being fed by people or access human
food themselves and eventually become food-conditioned animals; and (4) despite
regulations, habituated bears could be at higher risk of being approached at close
range by people for better photographs or viewing, resulting in a higher risk of human
injuries as a consequence of inappropriate human behaviours (Penteriani et al., 2016),
which in turn leads to bear harassment or even bear removal. On the other hand,
potential risks to humans include: (1) close proximity of bears to people may
encourage inappropriate, even illegal, acts (e.g. poaching); (2) presence of habituated
bears may increase the potential for human injuries or fatalities; and (3) habituated
bears can cause traffic jams and potentially collisions/traffic accidents.

Bears show huge individual variability in their behaviour and, thus, behavioural
consequences may be very different from bear to bear and, therefore, difficult to
predict (Steyaert et al., 2014). The consequences of viewing sites for bears can also be
sex- and age-dependent. Sexual dimorphism seems to impose significant time
constraints on the foraging behaviour of larger adult males due to changes in foraging
activities when in the vicinity of a viewing site. Males may alter their temporal foraging
patterns by foraging more at night and less during the day when humans are present
(Rode et al., 2006a). Thus, because bears cannot forage continuously, but must feed in
distinct bouts separated by periods of digestion and defecation (Rode et al., 2001),
prevalent night-time foraging may prevent adult males from having sufficient time to
meet their nutritional needs (Rode et al., 2006a). On the other hand, different sexual
responses to bear viewing can also be beneficial for some bear age and sex classes.
Less dominant, often younger bears or vulnerable females with cubs avoid dominant
bears either by foraging during daytime, when disturbance from people is higher, or
segregating spatially from dominant bears, which can explain the proximity of young
bears or females with cubs to people (e.g. Nellemann et al. 2007; Elfstrom et al. 2014
a,b,c). For example, avoidance of bear viewing sites by mature males in British
Columbia, Canada, created temporal refuges for subordinate bears, as well as
enhanced feeding opportunities and cub safety (Nevin and Gilbert, 2005a; Elmeligi and
Shultis, 2015; Cristescu et al., 2016). Peaks of activity of females with cubs occurred
when neither people nor adult males were present, supporting the possibility that
humans might not be perceived as entirely risk free (Nevin and Gilbert, 2005a).
However, there was no reduction in feeding by females with cubs when people were
the only potential source of risk at the viewing sites (Nevin and Gilbert, 2005b). Similar
responses have also been observed in the use of bear feeding sites in Slovenia and
Finland (authors’ unpublished data).

Finally, a recent study focusing on the potential population-level effects of bear
viewing, suggested that bear displacement may affect bear health, reproduction and
survival. These effects are likely associated to decreased nutritional intake and
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increased energetic costs (Fortin et al., 2016). The regulation and reduction of the
levels of recreational activities (e.g. fishing, hunting and bear viewing) have been
observed to have positive effects on nutritional intake, energetic costs, reproduction
and survival (Fortin et al., 2016).

3.1.2. Physiological and ecological consequences

To our knowledge, there are no specific studies investigating possible
physiological and ecological consequences of viewing activities on bears, although
environmental factors such as human presence are potential sources of physiological
stress (von der Ohe et al., 2004). In several other species, such as elk Cervus
canadensis, human disturbance has been found to correlate with faecal glucocorticoid
levels (Millspaugh et al., 2001). Stress can alter behaviour, reduce resistance to disease
and, thus, may affect population performance (Millspaugh and Washburn, 2004).
Because human presence and human activities affect daily activity patterns of bears
(e.g., Ordiz et al., 2012, 2013, 2014) and also act as a stressor (Stgen et al., 2015), bear
viewing with or without feeding sites can add to the existing level of disturbance
induced by people in human-dominated landscapes. The displacement of bears from
areas at or around viewing sites could also locally decrease ecological functions
performed by bears (reviewed below, see section 3.2.3).

3.2. Viewing sites with artificial feeding
3.2.1. Behavioural and demographic consequences

The provision of artificial food to bears has the potential to impact bear
behaviour in several ways (Fig. 1) (Orams, 2002; Penteriani et al., 2010; Kojola and
Heikkinen, 2012; Dubois and Fraser, 2013; Massé et al., 2014; Steyaert et al., 2014,
Kavcic¢ et al., 2015; Krofel et al., in press). The primary expected effects include
disruption of daily and seasonal movement patterns, changes in circadian activity (e.g.
Ayres et al., 1986) and disruption of denning behaviour (Krofel et al., in press). The
presence of artificial feeding sites can also locally increase bear densities and their
activity (Lopez-Bao et al., 2011; Jerina et al., 2012; Cozzi et al., 2016), which may
increase the interaction rate among bears (DolSak, 2015). Concentrations of bears at
feeding sites and differential use of artificial food according to individual attributes
may also determine spatial and/or temporal avoidance of feeding sites by females with
cubs to avoid potentially dangerous interactions with males (DolSak, 2015; see also
Lépez-Bao et al., 2009, 2011, for similar effects of artificial food in the Iberian lynx,
Lynx pardinus). In several regions of Europe, where feeding sites are also used for bear
hunting (Kavcic¢ et al., 2013, 2015), temporal segregation patterns in the use of feeding
sites has been observed among different age-sex classes, with more dominant bears
typically arriving later during the night, when encounter rates with humans are lowest
(Dolsak, 2015).

Steyaert et al. (2014) showed that individual traits may influence bear
utilization of feeding sites, suggesting that it may not necessarily be feeding sites per
se that cause a change in behaviour, but that they are utilized more frequently by
individuals with specific behaviours. This proposition is supported by observations of
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large individual variation in nuisance behaviour (Maji¢ Skrbinsek and Krofel, 2015) and
it contradicts the hypothesis of supplementary feeding causing nuisance behaviour.
Indeed, Kojola and Heikkinen (2012) found no evidence that bear viewing associated
with bear feeding sites trigger nuisance-bear cases in Finland and same was observed
in Slovenia (Steyaert et al., 2014). On the other hand, we have observed that some
bears frequently approach feeding sites as soon as they detect the arrival of a person
carrying food, which suggests that bears may learn to connect the presence of humans
and food provisioning at viewing sites (authors’ unpublished data).

Although the consumption rates of artificial and natural foods may be
interrelated (Lopez-Bao et al., 2010; Kavcic et al., 2015), the provision of artificial food
to bears, which is a common practice in Europe (Supplementary Material Table A1),
has the potential to create food-conditioned bears. In Slovenia, food from feeding sites
(mainly corn) represents 34% of the annual dietary energy ingested by the local bear
population (Kavcic et al., 2015) and on average bears spend 8% of their time at the
feeding sites (Krofel et al., in press; Fig. 3B). Nevertheless, when feeding is done
properly as a management measure, it has the potential to decrease the level of bear-
human conflicts (Stringham and Bryant, 2015; Kavcic, 2016), probably by buffering
variation in the availability of natural foods (Bautista et al., 2016). In addition to
behavioural changes, artificial feeding of bears may affect several life history traits and
demographic parameters. For example in Slovenia, intensive supplemental feeding of
bears was suggested to be the reason for the highest known reproductive rates for this
species and corresponding intensive culling aimed to prevent the population growth
(Krofel et al., 2012a; Reding, 2015). It must however be noted, that these effects are
the result of a very intensive national supplemental feeding program, which is unlikely
to be practiced on this level for the sole purpose of ecotourism, although some of the
feeding sites in Slovenia and other countries are also used for bear viewing.

3.2.2. Physiological consequences

Supplementary food provided to bears may be nutritionally unfavourable. For
instance, in some areas of eastern Finland (Karelia), food at feeding sites created for
bear viewing purposes is composed of dog pellets and farmed salmon Salmo salar
(Eskelinen, 2009; Penteriani et al., 2010; Fig. 3A). The continued consumption of
farmed salmon may expose bears to a variety of persistent bioaccumulative
contaminants, particularly organochlorines, which have been linked to cancer and
abnormal mental development in humans (Hites et al., 2004). Moreover, animal by-
products, antibiotics, pesticides, artificial colours and chemical preservatives in low-
guality dog pellets might have harmful effects associated with chronic disease (e.g.
dehydration, diabetes, foetal abnormalities, liver damage, obesity; Penteriani et al.,
2010). In countries of central and eastern Europe, large amounts of corn and livestock
carrion are used as supplemental foods for bears, for diversionary feeding (i.e.
provision of alternative foods in an attempt to divert bears away from sites or food
sources where they could cause conflicts with people) and/or for hunting and bear
viewing purposes (Kavcic et al., 2015). The impacts of supplemental feeding on bear
health have been poorly studied, but it was observed that these practices strongly
affect bear diet at the population level (Kavcic et al., 2015) and considerably shorten
hibernation period (Krofel et al., in press). Indeed, a recent review on the effects of
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artificial feeding on wildlife found that 85% of the studies on feeding for ecotourism
purposes found negative effects on animal health (Murray et al. 2016). The potential
increment in the transmission of infectious diseases (Sorensen et al., 2014; Murray et
al. 2016) through direct physical contact or indirectly through animals sharing food
might also be expected as a consequence of increased densities of bears around
feeding sites, and deserves further investigation.

3.2.3. Ecological consequences

In addition to direct consequences for bears, artificial feeding can also trigger
indirect consequences at the ecosystem level. Bears can perform important ecological
roles, such as dispersing seeds from fleshy-fruit plants (Wilson and Gende, 2004),
increasing the flow of marine nitrogen to terrestrial ecosystems (Hilderbrand et al.,
1999), limiting arthropod predators and ungulate herbivores (Zager and Beecham,
2006; Grinath et al., 2015), and reducing carcass availability for the predator and
scavenger guilds (Krofel et al., 2012b; Allen et al., 2014). It has been suggested that the
artificial feeding of bears could affect the consumption of natural foods, which might in
turn affect the ecological functions of bears (Kavcic et al., 2015). To date, our
understanding of the ecological consequences of bear artificial feeding is limited and
further research is warranted. For example, a study in Slovenia demonstrated that the
supplemental feeding of bears locally increased bear kleptoparasitism of prey remains
from the Eurasian lynx Lynx lynx (Krofel and Jerina, 2016). This may cause further
trophic cascades because lynx increase their predation rates on ungulates in response
to the loss of kills to scavenging bears (Krofel et al., 2012b). An increase in interspecific
interactions is also expected due to the shortened denning period of bears with access
to artificial food (Krofel et al. in press). Finally, bear feeding sites are regularly used by
other wildlife (authors’ unpublished data) and this could have additional ecological
side-effects, such as increased nest predation by predators attracted to feeding sites,
similar to the consequences observed for ungulate feeding sites (Selva et al., 2014).

4. Consequences for bear-human direct interactions

Little information is currently available on the potential relationship between
bear ecotourism and bear habituation to human presence. Habituation is assumed to
occur when bears develop a tolerance of human presence at close distances (Herrero
et al., 2005; Smith et al., 2005). Habituation is not an all-or-none response and varies
widely among individuals (Steyaert et al., 2014). The habituation of bears to people
will occur to the extent that the benefits of not reacting outweigh the perceived costs
(Herrero et al., 2005). It is important to separate habituation from food-conditioning,
in which food rewards may encourage undesirable bear behaviours, and preventing
access to anthropogenic foods reduces the probability of risky encounters between
bears and people (Herrero, 2002; Hopkins Il et al., 2010). When a bear does not
overtly react to a person nearby or it is observed close to settlements, it is often
assumed to be human-habituated. However, the social organization of bears should be
taken into consideration before to assume habituation, e.g. younger bears and females
with cubs can use areas closer to people because they are avoiding dominant bears

13



(Elfstrom et al. 2014 a,b,c), which often stay further away from human settlements
(Nellemann et al. 2007).

To confirm habituation, repeated measures of response in individuals subjected
to controlled repetition of the same stimulus are required (Smith et al., 2005; Hopkins
[l et al., 2010). Also, a bear showing habituation to human presence is not necessarily
a dangerous individual, as demonstrated by the extreme cases of bear-to-human
habituation observed at several bear viewing sites where a bear attack has never been
recorded (Smith et al., 2005). For example, in Yellowstone National Park no roadside
bear viewers have been injured by a bear, and at McNeil River Falls State Game
Sanctuary, Alaska, in over 28 years and roughly 60,000 encounters between brown
bears and people, bears have never caused an injury to humans (Alaska Department of
Fish and Game, McNeil River, State Game Sanctuary and Refuge http://goo.gl/8i6YSA).
In fact, some have argued that bear-to-human habituation is the main factor
responsible for creating safe bear viewing at sites in Alaska (Aumiller and Matt, 1994;
Whittaker and Knight, 1998). Evidence suggests that bears habituated to the presence
of people are less likely to attack humans (Aumiller and Matt, 1994; Smith et al., 2005;
Herrero et al., 2005; but see the recent fatal grizzly attacks to two hikers, e.g.
http://goo.gl/IUSPe8, Frey et al. 2011, Wilmot et al. 2016) (Supplementary Material
Table Al).

Interestingly, few bear viewing sites report strict rules for tourists (at least in
the web pages promoting bear viewing -see Supplementary Material Table Al-
because rules might also be explained to visitors on site or at the time of booking): (a)
only 2 sites (1%) specify a minimum security distance from bears; (b) in only 3 sites
(1.3%) there is a restriction in the number of people per day, whereas other 74 (32%)
sites specify the maximum size of the groups; (c) 151 of the recorded sites (64.2%)
specify the period of the day/year, mostly not as a restriction but as the best time to
watch bears; and (d) 46 sites (20%) give general security rules, 16 in Europe (7% of the
total, 17% of the European sites) and 30 in North America (13% of the total, 22% of the
North American sites). The use of bear spray is never mentioned in the European sites,
whereas in North America 5 sites specify it is provided by guides and in 2 sites its use is
highly recommended.

Out of the 235 bear viewing sites we compiled, we only found three cases of
bear attacks on humans in and around the same areas for bear viewing sites (i.e. in
1.3% of the bear viewing areas; Supplementary Material Table Al). Furthermore, these
attacks were not directly related to the bear viewing practice. Two victims were hikers,
and in the last case the guides of a hiking excursion in Alaska were attacked after the
group happened to stay between a female and her cub. These observations highlight
that bear attacks on humans are often triggered by risk-enhancing human behaviours
during recreational activities in bear areas (Penteriani et al., 2016).

The situation is completely different when food is provided directly by the
tourists viewing the bears, encouraging these bears to become food-conditioned
individuals. For example, bears fed by the visitors at Denali National Park, USA (Albert
and Bowyer, 1991), Yellowstone National Park (Gunther, 1992) and other locations in
North America have frequently attacked people in the past and have become a major
safety concern for park visitors (Herrero, 2002) (Fig. 2).
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5. Consequences for human communities and societies
5.1 Consequences for local and regional economies

Ecotourism is a rapidly growing industry of which wildlife viewing is becoming
an integral and important component (Tapper, 2006). Economic benefits for local
communities can be either direct or indirect. Direct benefits often come from
employment directly related to the viewing activities, for instance by employment of
guides or regulatory staff, or increased reserve fees related to the opportunity of
seeing wildlife (Tisdell and Wilson, 2004; Lindsey et al., 2013; Richardson et al., 2014;
UN World Tourism Organisation, 2014). Indirect economic benefits from wildlife
viewing are much harder to estimate (Macmillan and Phillip, 2008). However, they may
include benefits related to the presence of tourists, such as the need for
accommodation or food, or the willingness to spend money in local stores. They may
also include less obvious benefits related to the willingness to invest in local areas or
regions.

There is a large body of literature highlighting the economic importance of
brown bear viewing in North America. For instance, the ability to view bears along
roads in the Yellowstone National Park appears to be positively associated with
visitation rates, with increased employment opportunities and other economic
benefits as a result (Richardsson et al., 2014). These economic benefits caused by the
opportunity to see bears along roads within the park are estimated to outweigh the
costs of managing traffic problems associated with bear watching activities. Similarly,
the estimated value of wildlife viewing trips in Alaska that included sightings of bears
were close to 1.5 times higher than the estimated value of the seeing the second
highest terrestrial mammal, the grey wolf Canis lupus (Miller et al., 1998). Seeing bears
has also been suggested to have economic prospects in Canada (Centre for
Responsible Travel, 2014; Nevin et al., 2014). Estimates of direct economic benefits
from bear viewing in other parts of the world are still scant or absent. Similarly,
estimates of indirect effects of bear viewing is scant, and we highlight the need for
economic valuation of bear viewing in Europe and Asia, as well as estimations of the
indirect economic values of bear viewing worldwide.

5.2 Consequences for human attitudes towards environmental values

Despite a dramatic recent increase the awareness of the global environmental
crisis (Dalerum, 2014), public appreciation of environmental issues are still poor in
some sectors of society (Robelia and Murphy, 2012). While eco-tourists likely are more
aware of environmental issues than a random subset of society (Tapper, 2006),
environmental awareness is often not followed by pro-environmental behaviour
(Kollmuss and Agyeman, 2002; Matutinovic, 2012). However, seeing wild animals and
having first hand experiences with wildlife may have positive effects on pro-
conservation behaviour (Tisdell and Wilson, 2001). Although we are not aware of any
studies on the importance of such effects quantified from bear viewing, it is likely that
bears may have similar effects, especially since they are often anthropomorphised and
evoke strong emotional responses (Harding, 2014). Seeing bears in their natural
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habitat are often reported as a positive experience, and people who have seen bears
are more likely of become ambassadors of good will for the species (Herrero et al.,
2005). However, we stress that the importance of bear viewing for raising awareness
about key environmental issues are still scant, and we urge for studies quantifying the
potential for bear viewing to encourage and promote pro-environmental behaviour.

5.3 Consequences for human welfare and well-being

Although industrialization has brought undeniable benefits to humanity,
associated processes such as urbanization and subsequent alienation from nature may
also have negative effects on people (Lovelock, 2006). Therefore, and perhaps not
surprisingly, there is ample evidence that interacting with nature has direct and
measurable health benefits for modern humans (reviewed in Keniger et al., 2013),
including reconnecting to previously lost spiritual values of humanity and our
environment (Taylor, 2010). Wildlife tourism is an important platform for facilitating
such interactions (Curtin and Kragh, 2014), and wildlife encounters may be particularly
effective in generating positive benefits for people (Curtin, 2009).

Seeing bears may provide important experiences for people (Herrero et al.,
2005), and bears have strong symbolic values as indicators of pristine and wild areas
(Harding, 2014). Hence, in some cases bear encounters may define the wilderness
values of an area, rather than the characteristics of the area itself (Nevin et al., 2014).
For example, huge numbers of tourists congregated at the historic garbage dump-
based bear viewing in Yellowstone National Park to observe bears, despite the low
quality of the surroundings, especially if compared with the spectacular beauty of the
Park. Yet, brown bears may also invoke fear, mostly related a perception of the species
as dangerous and unpredictable (Johansson et al., 2012). Hence, it is important that
any bear viewing activities are accompanied by appropriate information campaigns,
both about the real risks of the activity as well as of how to appropriately interpret
bear behaviour as to minimize the likelihood of an aggressive encounter and a
negative experience (Aumiller and Matt, 1994).

5. Discussion

Although some brown bear populations in developed countries have been
shown to successfully deal with human-dominated landscapes, e.g. in Europe (Chapron
et al., 2014), the collective impact of ecotourism on bears remains unclear. The
growing industry of bear viewing has caused some areas in North America to have
experienced visitation increases exceeding 100% per year (Palmer, 2003). Yet, recent
research suggests that bears perceive humans as a risk and respond with typical anti-
predator behaviours (Ordiz et al., 2011; Stgen et al., 2015), such as changes in vigilance
or displacement (Nevin and Gilbert, 2005a; Rode et al., 2006b), even at well-
established bear viewing sites (e.g. Braaten and Gilbert, 1987; Olson et al., 1997; Chi,
1999).
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Rode et al. (2006a) made two other important suggestions for regulations that
should be implemented in the use of viewing sites, especially if they are located in
close proximity to bears (from dozens to a few hundred metres). Firstly, human access
to viewing areas should be controlled because group movements may result in lower
numbers of bears using food resources, in contrast to when viewing groups are
stationary. This practice could be less important if viewing sites are close to roads
(where bears are accustomed to seeing people, but see also section 3.1.1, for the risks
for bears using areas close to roads), or several hundred metres from the core areas of
bear activity. The decline in vigilance behaviour when bears were more than 100 m
away from people suggests that bears may continue their foraging and mating
activities when viewing sites are located several hundred metres from them (Rode et
al., 2006a). Finally, because human activity triggers morning departures of males
(Nevin and Gilbert, 2005a), occasional cancellations of the earliest viewing sessions
would permit this age/sex class to remain undisturbed.

As highlighted by Fortin et al. (2016), we encourage managers to adopt actions
oriented to reducing negative side-effects of bear ecotourism by identifying and
protecting prime bear feeding habitats and cub-rearing places through seasonal (e.g.
during the breeding period) or daily restrictions (e.g. in areas used by females with
cubs-of-the-year), as well as to set context-specific regulations on the minimum
distance between bears and viewing sites. This should be done in a dynamic way,
adapting to location circumstances and the movement of bears, at least during the
cub-rearing period and the mating season. In this regard, we urgently recommend that
viewing sites targeting endangered bear populations should be placed at a
conservative distance from key areas, for example in regions like the Cantabrian
Mountains (Spain), Alps or Apennines (France and Italy), where forest cover is low
(enabling viewing from large distances) and bear movements are less predictable than
at feeding sites. Although a conservative suggestion of several hundred meters from
areas of bear activity seems reasonable, research is needed to objectively set distances
in different scenarios. Rode et al. (2006a) suggested that providing bears with
adequate access to resources can be achieved through minimizing the displacement of
bears caused by human activity by providing predictable human-free time periods.
Bears in the proximity of tourists altered their temporal patterns to utilize those time
periods that were consistently and predictably free of humans. Daily restrictions are
applied in some of the bear viewing sites that we compiled, but not in majority of them
(Supplementary Material Table Al). Although changes in temporal patterns of resource
use by bears in response to viewing activities are relatively well-documented (Olson,
1993; Chi and Gilbert, 1999; Nevin and Gilbert, 2005a), Rode et al. (2007) showed that
when bears changed the timing, rather than the location, of resource use, they did not
increase travel or reduce resource use, suggesting that temporal changes may have
negligible impacts on bear nutrition.

Though some displacements of bears due to the presence of a viewing site can
occur with minimal nutritional effects, when estimating the impacts of human activity
on local bear populations we should consider several specific, local factors such as (a)
carrying capacity of the site relative to the existing bear population, (b) availability of
alternative food resources, and (c) distance and energy needed to move to alternative
food sources. However, spatiotemporal displacements of individuals still have the
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potential to alter breeding and negatively impact bear condition if resources cannot be
utilized at other times or locations (Rode et al., 2007). The amount of human-free time
periods during the day or within a given period should reflect local conditions and
year-to-year variation in the availability of food resources. In general, based on
available information, we encourage the application of consistent temporal restrictions
of tourist visitation to viewing sites wherever feasible.

The bear’s choice of whether or not to flee and the impact of that decision are
crucial in evaluating the effects and sustainability of bear viewing. Effective viewing
sites generally rely on individuals that are either unaware of human observation or
habituated to human presence (Herrero et al., 2005). However, we still lack
information on the motivations behind the decision of individuals to tolerate the
presence of humans (Smith et al., 2005). In some situations it may be risky to abandon
a given place because of the costs associated with fleeing in comparison to tolerating
disturbance (e.g. female rearing cubs in an area free of males) (Elfstrom et al., 2014b).
Also bears living in areas with higher human densities appear to have higher tolerance
thresholds compared to bears from remote regions (Mohorovic¢ et al., in press). Thus,
the increasing demand for bear ecotourism urgently calls for an understanding of the
conditions causing bears to flee or stay around viewing sites, as well as the fitness
consequences of these behaviours. These issues are important for evaluating the
impacts of bear viewing practices on bear populations.

Nevin and Gilbert (2005a,b) have shown that appropriately managed bear
viewing areas may bring direct benefits for the individuals viewed. They found that
effective regulations (such as maximum number of people, viewing time schedule and
visitor’s behaviours) on human presence at high density feeding aggregations (e.g.
during salmon runs) may enhance feeding opportunities for females with cubs.
Regulations on bear viewing and their enforcement are urgently needed in many
places to minimize unintended consequences of this practice (DeBruyn et al., 2004). In
this regard, we suggest that the continuous presence of, or at least random checking
by, official personnel (e.g. park ranger, tourist guide, wildlife officer, professional
hunter, local police) or official volunteers controlling human behaviour is necessary in
critical areas for bears. Of equal importance is the effective fining of visitors for not
following the regulations on bear viewing (e.g., a photographer approaching too close
to a bear). The presence of official personnel should be guaranteed, however, in all
places where bears are viewed from a close distance, such as at salmon runs or
artificial feeding sites. Bear responses, such as the decision to stay, exhibit stress-
related behaviours, or flee, are influenced by the behaviour of visitors at viewing sites
(DeBruyn et al., 2004). Management policies should not overlook the education of
visitors on-site, as rules are generally better followed when visitors understand the
reasoning behind them. When viewing sites are in places where animals are observed
from close distance or they are close to key areas for bears, we recommend that the
presence of people should be concealed. While the use of concealed observatories or
blinds is well-known to birdwatching and it is also found in other kinds of wildlife
viewing, they are not often used for bear viewing (Knight, 2009). We also encourage
development and application of guidelines for responsive bear viewing, similar to
those developed for example in British Columbia, Canada (Commercial Bear Viewing
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Association of British Columbia; http://goo.gl/enuemb) or Dinaric Mountains, Slovenia
and Croatia (Karamanlidis et al., 2016).

A common perception is that artificially feeding wildlife for recreational
purpose does not conflict with conservation and may appear to be generally positive
(Dubois and Fraser, 2013). However, animal feeding related to recreational activities
has frequently been shown to have negative effects on wildlife (Orams, 2002; Corcoran
et al., 2013; Dubois and Fraser, 2013; Barnett et al., 2016). Additionally, encouraging
the feeding of bears can contribute to public misunderstanding about the overall risks
of feeding large carnivores. Although there are no rigorous and detailed data to
determine whether or not the establishment of feeding places for ecotourism
purposes represents a risky practice (Kavcic et al., 2005; Kojola and Heikkinen, 2012),
detrimental effects on bears may appear depending on local conditions and the types
of food used to feed bears. Given several unwanted potential and actual side-effects of
artificial feeding of bears, we strongly recommend to not use artificial feeding for bear
ecotourism practices. This also builds upon the general recommendation that no
artificial food should be available to bears in or near settlements and that artificial
feeding in general should be avoided (Swenson et al. 2001). However, when feeding
sites already exist for other purposes (e.g. baiting for hunting purposes or diversionary
feeding for reducing human-bear conflicts), it may be possible to use them also for
bear viewing (Karamanlidis et al., 2016), provided that all necessary measures to
prevent bears from associating food with humans are applied, e.g. using automatic
feeders for dispensing food and hides for visitors to prevent bears from detecting the
presence of people. Beside this recommendation and the prohibition of direct feeding
of bears by people, managers using artificial feeding for other purposes should
consider the use of natural food sources that do not jeopardize bear health, limiting
the amount of food provided to bears to minimize potential demographic effects,
prohibiting feeding during winter to prevent disruption of denning behaviour and
avoidance of areas sensitive for other species.

6. Conclusions

The variety of bear reactions to human activities reported in this review
highlights that bear viewing can have strong implications, which are highly context
dependent and therefore no single best prescription exists. Every area should be
regarded as a separate case and the suitability, eventual locations and schedules of
bear viewing should be evaluated on the basis of the conservation status of the bear
population, local bear behaviour and density, as well as year-to-year availability of
food resources and their use. There is no simple formula for determining how close
people should be allowed to approach bears at viewing sites (Herrero et al., 2005) and
the establishment of minimum distances deserves further investigation. Evidently,
maintaining safe environments for bears and people at viewing sites calls for active
management. This requires planning and financial resources. Objective context-
dependent rules specifying the extent to which bears and people should interact in the
framework of bear viewing are needed to inform managers, bear viewing company
owners, policy-makers, and the general public. For example, in Finland, (1) because
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baiting is forbidden for hunting purposes, feeding for bear viewing should be stopped
before hunting season starts; and (2) feeding sites should be far from sheep or calving
grounds of semi-domesticated reindeer (Rangifer tarandus) because artificial food may
attract bears to the proximity of sheep or reindeer. The establishment of these
distances deserves further investigation.

Effective management of bear viewing practices requires a better
understanding of the consequences for bears, the mechanisms behind observed bear
reactions to humans, and the results of bear habituation. The factors behind potential
problems associated with bear ecotourism are numerous: inappropriate human
behaviours and the lack of education of visitors, poor planning of viewing site
locations, infrastructures and public access to bear viewing sites, as well as improper
management. Not every place inhabited by bears is necessarily suitable for bear
viewing. For instance, bear populations around the world have diverse population
statuses, from least concern to critically endangered, with very different management
regimes, from being considered game species to being fully protected. Therefore
successful procedures and rules effective in one place do not guarantee that they will
be adequate elsewhere. For instance, viewing structures and regulations that have
proven to be successful along a remote North American river, where dozens of bears
congregate during salmon runs and can be viewed by tourists at close distance, may
not be applicable to bear populations in Europe, where no such areas exist.

In some areas, high bear densities may increase tolerance for human presence
and this understanding should be taken into consideration when establishing a bear
viewing site. Individual variations of bear behaviours is yet another important
component of the use of feeding sites and adaptability to bear viewing sites and
should be considered as a crucial factor determining the development of bear viewing
(Elmeligi and Shultis, 2015). Furthermore, behavioural strategies of bears close to
viewing sites may vary among sex and age classes, resource availability and quality, as
well as levels of perceived risk (Kie, 1999; Rode et al., 2006a). Therefore, the suitability
of viewing sites should be evaluated on a case by case basis, but always with a vision of
minimizing disturbance to bears and the environment, especially in sensitive areas for
bears or other species.

Because human presence was shown to displace bears, especially if people are
granted unrestricted access to close distance from bears, management closures seem
essential in those areas where people and bears may have frequent contact (Coleman
et al., 2013). In addition, precise time schedules of visits have been shown to be
beneficial to bears (Coltrane and Sinnott, 2015) and should be applied whenever
possible (few places apply temporal limitations nowadays; Supplementary Material
Table Al). The ecosystem-level effects of these changes deserve further investigation
as ecotourism activities and bear management should be managed from a broad
perspective of ecosystem conservation (Grinewald et al., 2016; Krofel and Jerina,
2016).
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