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14 ABSTRACT 
15 
16 (1) Facing public concern over costs related to top predator reintroduction and conservation, 

17 ecosystem services such as ecotourism are often used to evoke benefits that outweigh or 

18 offset those costs. Quantifying these benefits using rigorous scientific methods can 

19 provide confidence to policy makers and other stakeholders that predators can in fact 

20 deliver positive outcomes to people living with them. However, evaluation of these 

21 benefits is often anecdotal or qualitative, and empirical quantifications are rare. 

22 (2) In coastal marine ecosystems, sea otter reintroduction is seen as a conservation success to 

23 some, but a bane to others. Sea otters’ contribution to tourism revenue is touted as a 

24 crucial ecosystem service benefit to offset the loss of shellfish harvesting and associated 

25 revenue, but remains unquantified, weakening the favourable reception of conservation 

26 action. 

27 (3) The potential economic benefits of sea otters associated with tourism and the extent to 

28 which benefits are realized were evaluated based on (a) choice experiment surveys of 

29 tourists and (b) interviews with tourism operators in British Columbia. 

30 (4) Sea otters were a strong factor in people’s choices regarding wildlife viewing and sea 

31 otters could have large benefits for local economies. Alongside socio-economic 

32 characteristics, tourism experience influences tourists’ preferences. Tourism operators did 

33 not perceive sea otters as strongly influencing tourist choice, highlighting the gap that can 

34 occur between the perception and reality of tourist preferences, leading to missed 
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35 opportunities for the alignment of economic development with conservation actions. 

36 Keywords: coastal, ocean, ecosystem services, recovery, mammals, recreation 



3  

 
 
 
 
 
 
 

37 

38 
39 INTRODUCTION 

 

40 The decline and loss of top predators is a global phenomenon with profound impacts on 
 

41 the structure and function of ecosystems and delivery of ecosystem services (Estes et al., 2011; 
 

42 Heithaus, Frid, Wirsin, &Worm, 2008; Ripple et al., 2014). In response, conservation efforts 
 

43 often strive to maintain or reintroduce top predator populations to protect biodiversity and restore 
 

44 ecosystem processes (Douglas & Veríssimo, 2013; Sergio et al., 2008). The conservation and 
 

45 reintroduction of these key species, however, often leads to conflict between humans and 
 

46 wildlife due to predation on livestock or species targeted by hunters or fishers, challenging social 
 

47 acceptance of conservation efforts (Marshall, Stier, Samhouri, Kelly, & Ward, 2016). As one 
 

48 well-known example, reintroduction of wolves in Yellowstone has yielded changes in ecosystem 
 

49 processes and biodiversity, but also increased predation on livestock and ungulates with 
 

50 economic consequences for ranchers and recreational hunters in nearby regions (Muhly & 
 

51 Musiani, 2009, Ripple & Beschta, 2012). 
 

52 Furthermore, costs and benefits from predator conservation are likely to accrue to 
 

53 different groups, which can further exacerbate conflict (Chan et al., 2007; Daw, Brown, 
 

54 Rosendio, & Pomeroy, 2011; McShane et al., 2011). For example, ranchers who suffer losses 
 

55 from wolves preying on livestock do not necessarily receive economic benefits from tourism 
 

56 associated with wolves, which may further incite resentment toward conservation efforts ( 
 

57 Duffield, Neher, & Patterson, 2008; Naughton-Treves, Grossbert, & Treves, 2003). Yet, there is 
 

58 little quantitative understanding of the changes in socio-economic value associated with 
 

59 reintroduction of top predators needed to evaluate the differential benefits that different sets of 
 

60 stakeholders may derive from biodiversity conservation. To develop conservation social science 
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61 as a predictive science, more examples of and methods for quantifying the potential benefits of 
 

62 conservation are needed (Hails & Ormerod, 2013; Law et al., 2017). 
 

63 One way conservationists attempt to align local community incentives with predator 
 

64 conservation efforts is by invoking the ecosystem services that these mega-fauna provide to local 
 

65 communities for example, by reducing economic and human health impacts from animal-vehicle 
 

66 collisions and disease, supporting agricultural production, or boosting ecotourism to these 
 

67 impacted regions (Daniel et al., 2012; Douglas & Verissimo, 2013; Gilbert et al., 2017; O’Bryan, 
 

68 Braczkowski, Beyer, Carter, Watson, & McDonald-Madden, 2018; Ripple et al., 2014). But, the 
 

69 contribution of wildlife to economic benefits derived from tourism depends, in part, on 
 

70 demographic factors and people’s perceptions, motivations, and experiences, both within and 
 

71 across stakeholder groups (Hicks, Graham, & Cinner, 2013; Poe, Norman, & Levin, 2014). For 
 

72 example, tourists may experience a saturating effect, where previous viewing of charismatic 
 

73 megafauna can reduce the importance of subsequent wildlife encounters (Di Minin, Fraser, 
 

74 Slotow, & MacMillan, 2013; Lindsay, Roulet, & Romanach, 2007). Thus, there is value in 
 

75 understanding differences in tourist preferences for wildlife and identifying the key traits that 
 

76 may influence them. 
 

77 Conservation is awash with examples of possible restoration or protection interventions 
 

78 that go unrealized (e.g., Kumar, 2010), sometimes because the potential benefits of those 
 

79 opportunities are unquantified, and thus uncertain or unknown to those who could have taken 
 

80 action (Bennett, 2016; Turner et al., 2013). The failure of many wildlife conservation efforts is, 
 

81 in part, attributed to the lack of understanding of the human dimensions of reintroductions, 
 

82 including the socio-economic consequences, political will, and social acceptability (Sutton 
 

83 2015), that may be further exacerbated by reflexive arguments lacking scientific rigour and 
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84 transparency from conservation supporters (Arts, Fischer, & van der Wal, 2012). Thus, 
 

85 understanding and quantifying potential benefits and perceptions and capacity of potential 
 

86 beneficiaries is useful for improving outcomes for conservation and management efforts 
 

87 (Bennett, 2016; Daniel et al., 2012; Turner et al., 2013). 
 

88 In temperate nearshore marine ecosystems, the re-introduction and continued recovery of 
 

89 sea otters (Enyhdra lutris) is being touted as a conservation success. After near extermination, 
 

90 sea otters were considered endangered species then downlisted to threatened in 2003 and to 
 

91 species of special concern in 2009 under Canada’s Species at Risk Act (Fisheries & Oceans 
 

92 Canada, 2014), as their populations grow and expand into areas from where they were previously 
 

93 extirpated. Sea otters’ extirpation and subsequent recovery alters the ecology of the system, 
 

94 affecting the abundance and distribution of culturally and commercially important marine 
 

95 species (Fanshawe, Van Blaricom, & Shelly, 2003; Markel & Shurin, 2015; Reisewitz, Estes, & 
 

96 Simenstad, 2006; Salomon, Tanape, & Huntington, 2007). In particular, consumption of sea 
 

97 urchins by sea otters can provide benefits to people by supporting the recovery of kelp forests 
 

98 (Estes & Palmisano, 1974; Estes et al., 2011) and associated fish species, particularly those that 
 

99 are culturally, commercially, and recreationally important (Markel & Shurin 2015; Reisewitz et 
 

100 al., 2006). Despite these benefits, sea otters are often seen as exacting an economic cost by 
 

101 consuming large quantities of shellfish, which have become mainstays of coastal communities by 
 

102 providing both cultural and economic benefits (Fanshawe et al., 2003; Salomon et al., 2007). 
 

103 Continued sea otter range expansion and establishment is thus leading to human-wildlife 
 

104 conflict, with reports of ongoing and increasing incidents of sea otter poaching across their range 
 

105 (Carswell, Speckman, & Gill, 2015; Fisheries & Oceans Canada, 2014). To ameliorate this 
 

106 conflict and support conservation efforts, it has been suggested that sea otters may yield 
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107 considerable benefits via tourism (Loomis, 2006), but it is not known if previous results are 
 

108 unique to already heavily touristed areas, such as California. Furthermore, previous studies are 
 

109 not quantitatively linked to tourist preferences and do not indicate whether and how these 
 

110 potential benefits are distributed in coastal communities. 
 

111 To elucidate the potential tourism benefits linked to sea otter reintroduction in nearshore 
 

112 marine ecosystems, this study implemented (a) a tourist survey and choice experiment to 
 

113 understand and quantify benefits from reintroduction and expansion of sea otters on the west 
 

114 coast of Vancouver Island; and, (b) a survey of tourism operators about their perceptions of the 
 

115 extent to which benefits of sea otter reintroduction have been realized. Specifically our study 
 

116 asks: (1) What is the potential monetary value of the contribution of sea otters to tourism in this 
 

117 region?; (2) How do demographic traits and previous wildlife viewing experience affect that 
 

118 value?; and, (3) Are tourist preferences for viewing wildlife being realized as local economic 
 

119 benefits from wildlife tourism? 
 

120 METHODS 
 

121 Study Area 
 

122 This study was conducted on the west coast of Vancouver Island, British Columbia, 
 

123 Canada (Figure 1). Sea otters were extirpated from British Columbia by 1929 as a result of the 
 

124 maritime fur trade (Cowan & Guiguet, 1960). Between 1969 and 1972, 89 sea otters were 
 

125 subsequently re-introduced from Alaska to Checleset Bay on the west coast of Vancouver Island 
 

126 (Bigg & MacAskie, 1978). Presently, sea otters occur along much of the west coast of 
 

127 Vancouver Island and in a small region of the central British Columbia coast, and are continuing 
 

128 to expand their range (Nichol, Watson, Abernethy, Rechsteiner, & Towers, 2015). In Checleset 
 

129 Bay-Kyuquot Sound where otters have been established since the early 1990s density estimates 
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130 are between 2.53-3.93 otters/km2, and habitat suitability models suggest a maximum sea otter 
 

131 population of 5,123 (95% CI=3,337-7,104) across the west coast of Vancouver Island (Gregr, 
 

132 Nichol, Watson, Ford, & Ellis, 2008). Sea otters are a non-migratory nearshore species. In 
 

133 Tofino, Clayoquot Sound, the primary tourist destination along the west coast of Vancouver 
 

134 Island, at the time of the interviews (summer 2011) and tourist survey (summer 2012) sea otters 
 

135 had been present for less than a decade and increasing in abundance throughout that time. 
 

136 Nearby in Ucluelet, Barkley Sound, sea otters were still ecologically absent from the area, with 
 

137 only the occasional individual present, at the time of the study. Sea otters continue to evoke 
 

138 strong sentiments in this region, both positive and negative, and illegal hunting by local people is 
 

139  
 

140  

prevalent due to perceived impact of sea otters on shellfish fisheries and subsistence harvest. 

 

141 Tourism Operator Survey 
 

142 To obtain information on perceptions of sea otters by tourism operators and to provide 
 

143 preliminary data to inform the tourist surveys and choice experiment, a survey was developed 
 

144 and distributed to tourism operators along the west coast of Vancouver Island. Using a cluster 
 

145 sampling approach, the 25 main eco-tourism operators on the west coast of Vancouver Island 
 

146 were contacted by telephone and the survey was distributed in person and through the mail to all 
 

147 operators with whom positive contact was made. The survey was divided into three sections to 
 

148 obtain information about (a) demographics; (b) business characteristics of the tourism 
 

149 operations; and (c) whether and how tourism operators perceive sea otters to affect their business 
 

150  
 

151  

(Supporting Information). 

 

152 Tourist Choice Experiment 
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153 A choice experiment (Hanley, Wright, & Adamowicz, 1998) framed around tourism on 
 

154 the west coast of Vancouver Island was developed that asked respondents to choose one of two 
 

155 hypothetical scenarios that described a possible wildlife tourism opportunity (respondents were 
 

156 also given the option of choosing neither of the hypothetical trips) (Supporting Information). The 
 

157 attributes that defined these wildlife tour options included: travel time to wildlife tour starting 
 

158 location (hours); cost of wildlife tour (CA$); type of accommodation during the tour; whether the 
 

159 tour was by guided or self-guided kayak or guided or self-guided boat; the likelihood of 
 

160 encountering whales on a wildlife tour; and, the likelihood of encountering sea otters on a 
 

161 wildlife tour (Table 1). Likelihood of seeing sea otters was expressed as a binary variable to 
 

162 simplify model complexity and because their rapid population growth in new areas post- 
 

163 colonization typically leads to either large numbers of sea otters in a region and high a likelihood 
 

164 of encounters, or very few to no otters and low likelihood of encounters. Sea otters exhibit site 
 

165 fidelity and occupy small coastal home ranges over their lives, and thus likely would be 
 

166 accessible to tour operators in any coastal region where their populations have been established 
 

167 (Lafferty & Tinker, 2014; Nichol et al., 2015). 
 

168 By including tour cost in dollars as one of the attributes, it is possible to quantify the 
 

169 trade-off among attributes in monetary terms, which allows for the economic valuation of non- 
 

170 market goods and services (Boxall, Adamowicz, Swait, Williams, & Louviere, 1996). The 
 

171 attributes and their levels were derived from interviews with tour operators regarding 
 

172 determinants of tourism visitation, reviews of the tourism literature, and design constraints of the 
 

173 experimental approach. The primary aim was estimating how the chance of seeing sea otters 
 

174 affected respondents' willingness to pay for wildlife viewing tours, while recognizing that several 
 

175 other important factors contribute to a tourist's decision on where and how to recreate. 
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176 The experimental design involved six attributes, four of which had four levels and two of 
 

177 which had two levels. This presented (44 x 22) x (44 x 22) combinations of attribute levels for a 
 

178 fully factorial design. Using JMP Statistical Discovery.TM software (JMP), the number of 
 

179 combinations was reduced using a fractional factorial design that considers only main effects and 
 

180 ignores interactions among attributes, adopting a design that did not impose prohibitive levels of 
 

181 cognitive burden (Louviere, Hensher, & Swait, 2000). The resulting minimum number of 
 

182 orthogonal main effects was 14, which was the number of scenarios that we presented to 
 

183 respondents. 
 

184 The survey was piloted in August 2010, administering a pre-test at a Tourism BC Visitor 
 

185 Centre in Port Alberni (Figure 1), with 100 surveys distributed and 11 surveys collected over the 
 

186 month. The survey was revised based on pilot responses, and an additional 630 surveys were 
 

187 distributed to nine visitors’ centers on Vancouver Island, outside the BC ferry terminal at 
 

188 Horseshoe Bay, two hotels and two hostels, and seven wildlife viewing businesses on the west 
 

189 coast of Vancouver Island (Figure 1; Supporting Information). 
 

190 The survey included a section asking a series of questions related to demographics and 
 

191 experiences of tourists visiting the west coast of Vancouver Island, and the choice experiment. 
 

192 Demographic questions included age, gender, income, nationality, employment sector, and 
 

193 recent experiences with wildlife viewing (Supporting Information). In addition, people were 
 

194 asked to rate a set of activities on a Likert scale from 1 to 5, with 1 being not at all important and 
 

195 5 being very important (Supporting Information). To identify whether a reasonable 
 

196 representation of the visitors to the area had been captured, demographic information from our 
 

197 survey was compared to the data reported in the Tofino Community Based Tourism Master Plan 
 

198 report (Tofino Master Plan Working Group, 2014). After completing the choice experiment 
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199 section, respondents were asked whether their choices in the hypothetical scenarios reflect what 
 

200 they would actually do in a real situation; this provided a secondary check on the extent to which 
 

201  
 

202  

people’s perception of their choice reflected their answers in the choice experiment. 

 

203 Choice model estimation 
 

204 A two-stage approach was used to develop a choice model of wildlife tour based on the 
 

205 experimental attributes and respondent demographics. First, three alternative model 
 

206 parameterizations were compared that included only the choice experiment attributes: a standard 
 

207 multinomial choice model (MNL), a random parameters logit model (RPL), and an RPL model 
 

208 using panel data (Supporting Information). The latter two models allow for respondent variation 
 

209 in choice response to attributes, which were assumed to be normally distributed (Revelt & Train, 
 

210 1998, Train, 2003). 
 

211 In stage two, the best fitting of these three models (Supporting Information) were 
 

212 evaluated to examine the influence of respondent-level demographic and experiential 
 

213 characteristics on the relative importance of sea otter presence to preference for wildlife viewing 
 

214 experience. These variables were chosen based on their potential for influencing a respondent’s 
 

215 choice of wildlife viewing experience, and included age, gender, nationality, income, recent 
 

216 experience with wildlife viewing, and preference for fishing as a recreational activity. These 
 

217 latter two captured potentially relevant experiential characteristics of respondents. A set of 10 
 

218 candidate models with varying interactions between demographic variables and the sea otter 
 

219 attribute were developed (Table 2). This set of 10 models represented a compromise between a 
 

220 prohibitively high number of all possible candidate models, and the inclusion of a mix of 
 

221 different combinations of variables of potential interest in the candidate model set. Again, the 
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222 best-fitting model was identified using AIC model selection procedures, and this top model was 
 

223 used for subsequent economic valuations. 
 

224  
225 Economic Value of Sea Otters 

 

226 Using the coefficients from the best-fitting model of stage 2, inferences were made 
 

227 regarding the economic value of sea otters. First, the economic value of sea otters from the 
 

228 standpoint of an average individual tourist was assessed by examining the marginal willingness 
 

229 to pay for a high chance of seeing sea otters; this was done by holding all variables in the model 
 

230 at their mean values and dividing the coefficient on the sea otter attribute by the absolute value 
 

231 of the coefficient on the cost attribute (Rolfe, Bennett, & Louviere, 2000). . 
 

232 Two metrics of aggregate values then were calculated from our surveys: aggregate 
 

233 willingness to pay (WTP) for sea otters, and potential contribution of sea otters to the local 
 

234 tourism economy. For both metrics, first the mean annual number of wildlife viewing tourists in 
 

235 the region from 2003-2013 was estimated (Tofino Master Plan Working Group, 2014) and error 
 

236 estimates were obtained around this mean using bootstrapping procedures (Supporting 
 

237 Information). 
 

238 Aggregate WTP, a measure of the overall economic value that going on wildlife viewing 
 

239 trip with the chance of viewing sea otters delivers to wildlife recreationists in this region, was 
 

240  
 

241  

calculated as the average respondent's WTP calculated using the mean values for all variables 

from the best-fitting choice model including relevant demographic characteristics, multiplied by 

 

242 the estimated mean annual pool of wildlife recreationists in the region, including error estimates 
 

243 obtained from the bootstrapping procedures. 
 

244 To assess how changes in sea otter abundance could affect revenues to local tourism 
 

245 operators, we used our choice model to predict the share of local wildlife tourists associated with 
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246 each of the three possible options presented in the choice experiment with all attributes set at 
 

247 mean levels across all 14 choice sets. These baseline predictions suggest 28% of tourists would 
 

248 select neither of the two trip options, with the remainder split evenly between the two (i.e. 36% 
 

249 of tourists choosing each of the other options). We then simulated departures from the sea otter 
 

250 status quo by (1) setting the mean sea otter attribute level to 0 (i.e. no chance of seeing sea otters) 
 

251 and (2) setting the mean sea otter attribute level to 1 (i.e. guaranteed sea otter sighting). All other 
 

252 attributes were held constant at their mean values, and the resultant shifts in predicted 
 

253 probabilities of selection for either of the two trip options were multiplied by the total potential 
 

254 visitor pool to estimate changes in the number of people choosing to take a wildlife tour based on 
 

255 the likelihood of seeing sea otters on a trip. Note that we did not assume that more people would 
 

256 visit the area, but that of those that visit, more of them would choose to participate in wildlife 
 

257 tourism as part of their visit. Then, the average amount of money a tourism operator charges for 
 

258 a trip acquired from the tourism operator survey was multiplied with the mean and 5-95% 
 

259 confidence intervals of the estimated changes in the number of visitors choosing to take a 
 

260 wildlife tour to calculate aggregate economic gains or losses to tourism operators based on 
 

261  
 

262  

possible changes in sea otter abundance in the region (Supporting Information). 

 

263 RESULTS 
 

264 Tourist Choice Experiment 
 

265 A total of 730 surveys were distributed (including the pilot surveys), with 474 surveys 
 

266 returned for a return rate of 65%. Of the 474 that initiated and returned the survey, 414 
 

267 completed the choice experiment (total response rate of 57%). Of those that completed the 
 

268 choice experiment, 317 completed the choice experiment and the completed set of demographic 
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269 data included in our models (43% response rate). Most of the respondents were visitors to the 
 

270 Ucluelet/Tofino area of WCVI (78%), and the remainder were people visiting Vancouver Island 
 

271 that did not state their destination. 
 

272 A majority of respondents were residents of Canada (63%), with 33% from the province 
 

273 of British Columbia and approximately half of these respondents residing on Vancouver Island 
 

274 (Supporting Information). Of the respondents that were not residents of Vancouver Island 
 

275 (n=263), 53% had visited before while 46% respondents were visiting for the first time. Age and 
 

276 gender of respondents were fairly evenly distributed (Supporting Information). Respondents 
 

277 were distributed almost evenly among the three levels of income and occupations ranged across 
 

278 all sectors of the economy (Supporting Information). In the past year, 44.5% of respondents had 
 

279 been wildlife viewing on Vancouver Island while 50.1% had not. Of those that had been wildlife 
 

280 viewing, 47.0% had seen a sea otter, 46.4% had seen baleen whales and 35.7% had seen orcas. 
 

281 Of the 284 respondents that answered the question about how different activities affected their 
 

282 tourism experience, 89% of respondents rated scenery as important or very important, 78% of 
 

283 respondents rated wildlife viewing as important or very important, and 17.0% of respondents 
 

284 rated fishing as important or very important. Our diverse sample was roughly consistent with 
 

285 official statistics on the demographics of tourists to the region (Tofino Master Plan Working 
 

286 Group, 2014). 
 

287 Of the three initial candidate models, the RPL model using a panel structure was the best 
 

288 fitting model (Supporting Information); therefore this model parameterization was used as the 
 

289 baseline model with which the demographic variables were interacted. The resulting best choice 
 

290 model (Model 4, Akaike weight = 0.81; Table 2) included the choice experiment attributes, 
 

291 respondent-level variables on previous wildlife viewing experience, age, income, the importance 
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292 of fishing to the respondent, and whether or not they were a Canadian resident. 
 

293 All variables and interactions in the best-fitting model had coefficients that were 
 

294 significantly different from zero, with the exception of guided boat tours for wildlife viewing (no 
 

295 different from the reference level of a self-guided boat tour) and the interaction between 
 

296 Canadian residency and the sea otter attribute (Table 3). As expected, coefficients on both travel 
 

297 time and cost were negative and statistically significant (all else equal, tourists preferred wildlife 
 

298 viewing tours that were cheaper and closer to their starting location). The chance of seeing 
 

299 whales was a strong positive predictor of choosing a wildlife viewing experience, as was the 
 

300 chance of seeing a sea otter. Individual and guided kayak options were both preferred to self- 
 

301 guided or guided boat tours. Relative to hotels, resorts and camping were both preferred options, 
 

302 but a rental house was even more strongly preferred (Table 2). Most of the respondents thought 
 

303 that the choices to the hypothetical scenarios presented in the survey reflected or strongly 
 

304 reflected their actual choices in a real situation (65.0%) while only 3.3% of respondents thought 
 

305 it would not at all reflect what they would do in a real situation. 
 

306 Demographic variables in the best-fitting model that shaped the contribution of sea otters 
 

307 to tourist preferences for wildlife-viewing trips included age (the older a person, the less 
 

308 important seeing a sea otter was for a trip), income (the richer a person, the more important sea 
 

309 otters were relative to other factors), nationality (non-Canadians were more likely to choose a 
 

310 wildlife trip with sea otters than Canadians, though not significantly) previous wildlife viewing 
 

311 experience (people who had taken a wildlife-viewing trip in the previous year had a greater 
 

312 preference for sea otters), and the importance of fishing to respondents (fishers were less likely 
 

313 to take a trip based on sea otters) (Table 3). Additional unobserved heterogeneity in tourist 
 

314 response to travel time and cost was substantial and also captured by the RPL model (sd.time and 
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315 sd.cost, Table 3). 
 

316 Economic Value of Sea Otters 
 

317 From the best fitting model, the average individual one-time willingness to pay (WTP) 
 

318 for a high chance of viewing sea otters was CA$228 (Figure 2); in comparison, the equivalent 
 

319 figure for a high chance of seeing whales was CA$302. Based on the estimated total number of 
 

320 annual visitors to WCVI between April and November 2003-2013 (mean (SD)= 1.23 million 
 

321 (28,174) visitors) and the estimated percent of visitors going on a wildlife viewing trip (35-47%) 
 

322 (Tofino Master Plan Working Group 2014), the mean aggregate willingness to pay for the 
 

323 chance of seeing sea otters was approximately CA$115 million (SD CA$10.8 million) per year. 
 

324 Potential revenue to tourism operators was projected to change by several million dollars 
 

325 due to changes in sea otter abundance. Estimated revenue to tour operators based on the mean 
 

326 cost of a wildlife tour in this region (CA$107) (Supporting Information) is a mean of CA$53.8 
 

327 million (SD CA$5.1 million) per year. For a decline of sea otter abundance yielding a very low 
 

328 probability of seeing a sea otter on a wildlife tour, the model projects a 4.2% decline in tourists 
 

329 visiting the area choosing to go on a wildlife tour, translating to approximately 49,100 to 53,000 
 

330 fewer tourists choosing a wildlife viewing trip (Figure 2). Loss in potential revenue for tourism 
 

331 operators in the region would be approximately CA$5.3-5.7 million per year. For an increase in 
 

332 abundance of sea otters sufficient to yield a 99% probability of seeing a sea otter on a wildlife 
 

333 tour, our model projects a 7.4% increase in tourists choosing to go on a tour. This would translate 
 

334 into approximately 87,500 to 89,200 more tourists choosing to go on a wildlife tour (Figure 2). 
 

335 Estimated gain in potential revenue for tourism operators in the region would be approximately 
 

336 CA$9.4-9.5 million per year. 
 

337 Tourism operators’ perceptions of sea otters’ contributions to tourism 
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338 We received completed surveys from 15 out of the 25 eco-tourism operators we 
 

339 contacted on the west coast of Vancouver Island, for a 60% response rate. Our sample covered a 
 

340 range of tourism companies from small, local companies to larger companies, with 60% serving 
 

341 fewer than 1000 tourists throughout the year, 20% serving 1000-2000, and 20% serving 2000- 
 

342 10,000 tourists. All tourism operators surveyed had seen sea otters in their region, although some 
 

343 only recently at low abundances. 
 

344 Our interviews revealed variation in how tour operators view sea otters as contributors to 
 

345 tour business. Of the operators who completed the survey, 40% believed that increased sea otter 
 

346 abundance in their region would increase their business, while 40% did not believe changes in 
 

347 sea otter abundance would have an impact on their business at all, and 6% of operators believed 
 

348 sea otters would negatively impact their tourism business. The perceived contribution of sea 
 

349 otters to tour business also varied seasonally, between a relatively small contribution in the high 
 

350 season (mean (SD) = 3.6% (1.5%); Figure 3) to a slightly larger contribution in the winter (low) 
 

351 season (mean (SD) = 6.5% (3%); Figure 3). About half of the operators stated that they use sea 
 

352  
 

353  

otters when advertising their business (53.4%). 

 

354 DISCUSSION 
 

355 The reintroduction of sea otters could have large positive benefits for tourists, tourism 
 

356 operators, and local economies on Vancouver Island, but these benefits haven’t yet been fully 
 

357 realized despite the presence of tourism operators who have knowledge of sea otters. Despite 
 

358 some variability among tourists, wildlife-viewing opportunities are a key element of tourism in 
 

359 this region and sea otters were a strong factor in people’s choice for wildlife viewing. This is 
 

360 consistent with findings from other parts of the world where top predators and charismatic 
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361 megafauna can positively influence tourism experience and affect people’s willingness to pay for 
 

362 tourism experiences (Cisneros-Montemayor, Barnes-Mauthe, Al-Abdulrazzak, Navvaro-Holm, 
 

363 & Sumaila, 2013; Di Minin et al., 2013; Fischer, Weldesmaet, Czajkowski, Tadie, & Hanley, 
 

364 2015; Naidoo, Weaver, Stuart-Hill, & Tagg, 2012). 
 

365 Our study documents a large discrepancy between perceived value of sea otters by 
 

366 wildlife tourism operators and tourists. Despite some variation in tourists’ preferences, sea otters 
 

367 were an important factor in choosing a wildlife viewing experience. The WTP for seeing sea 
 

368 otters on a wildlife viewing tour is similar to that for whales, the most important factor in tourists 
 

369 choosing a wildlife tour. However, wildlife tour operators did not perceive sea otters as a strong 
 

370 factor influencing their business, although they viewed them as somewhat more important to 
 

371 visitors in the winter (low) season, when opportunities for whale watching decline. This gap may 
 

372 be due in part because sea otters have only recently arrived in the Clayoquot Sound region 
 

373 around Tofino, the primary tourism region on WCVI, and have not yet arrived to Barkley Sound 
 

374 where Ucluelet is situated. However, this also suggests that operators may not be well positioned 
 

375 to evaluate emerging economic opportunities that result from ecosystem change. The expansion 
 

376 of sea otters along the west coast of Vancouver Island thus provides an unrealized and under- 
 

377 appreciated economic opportunity for tourism operators in this region. This highlights the 
 

378 importance of incorporating perspectives and capacity of potential beneficiaries when evaluating 
 

379 the potential changes in ecosystem service benefits that arise with conservation efforts. 
 

380 Average willingness to pay is high for a high likelihood of seeing sea otters on a wildlife 
 

381 viewing trip, but socio-economic characteristics can influence WTP level. Understanding the 
 

382 influence of these different characteristics can help distinguish the factors that might influence 
 

383 willingness to support conservation efforts and their subsequent benefits. While nationality and 
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384 gender do not influence WTP for sea otter viewing, income and age do influence WTP for a high 
 

385 likelihood of seeing sea otters on a wildlife viewing tour. Sea otters influenced the choice of 
 

386 wildlife viewing less in older people, suggesting that age is a factor to consider when associating 
 

387 tourism benefits with conservation efforts. Unsurprisingly, people with higher incomes were 
 

388 willing to pay more for the chance of seeing sea otters. While nationality was not significant, 
 

389 non-Canadians were more likely to take a trip with a high chance of seeing sea otters than 
 

390 Canadians were. This is similar to other studies of charismatic megafauna (Di Minin et al., 2013; 
 

391 Samdin, Abdul Aziz, Radam, & Yacob, 2010), with national visitors having lower willingness to 
 

392 pay than international visitors. 
 

393 An individual's tourism experiences and their interests in particular activities while on 
 

394 tourist excursions can also influence WTP for tourism experiences (Di Minin et al., 2013; 
 

395 Fischer et al., 2015; Lindsay et al., 2007). Our results show that respondents' recent wildlife 
 

396 viewing experiences, as well as their preference for fishing, influenced WTP for sea otter 
 

397 viewing. For the former, recent tourist experience with sea otters positively influences WTP; 
 

398 visitors who had seen sea otters in the past year were willing to pay more to see sea otters than 
 

399 visitors who had not seen sea otters in the past year. This contrasts with other studies of 
 

400 charismatic megafauna, such as those in Africa that have shown that less experienced tourists are 
 

401 more interested in charismatic megafauna, while more experienced tourists are interested in 
 

402 seeing other species (Di Minin et al., 2013; Lindsay et al., 2007). Possible reasons for this 
 

403 include the possibility that tourism operators in the study area inform tourists of the threatened 
 

404 status of sea otters, potentially leading more experienced tourists to pay more to see them due to 
 

405 their rarity (Angulo & Courchamp, 2009; Hall, Milner-Gulland, & Courchamp, 2008). 
 

406 Furthermore, sea otters play an important ecological role in nearshore ecosystems, and their 
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407 protection can affect overall biodiversity (Estes & Palmisano, 1974; Estes et al., 2011; Markel & 
 

408 Shurin, 2015; Riesewitz et al., 2006). More experienced tourists who are aware of this role may 
 

409 have a higher WTP for a higher chance of seeing sea otters (Cerda Jimenez & Losada, 2013). 
 

410 Future studies could examine these potential roles of rarity and ecological functions on wildlife 
 

411 viewing preference and WTP, as well as explore viewing preferences for a wider range of 
 

412 species than the sea otters and whales that we examined here. 
 

413 Preference for recreational fishing as an activity had a significant influence on the 
 

414 importance of sea otters in wildlife viewing choice. This could be because people who identify as 
 

415 recreational fishers may have an inherent bias against sea otters, given their role as predators and 
 

416 influence on highly valued recreational and commercial species, particularly Dungeness crab and 
 

417 clams (Yonis, 2010). However, recreational fishing in this area also targets salmon, halibut, and 
 

418 rockfish, all species that may be indirectly positively affected by sea otters through their top- 
 

419 down regulation of kelp forests (Markel & Shurin, 2015; Riesewitz et al., 2006). Visitors and 
 

420 locals may attach greater benefits to the protection of biodiversity rather than a single species 
 

421 (e.g., Cerda Jimenez & Losada, 2013; Naidoo & Adamowicz, 2005a,b), suggesting that 
 

422 education on the ecological role of sea otters may be critical for aligning locals and tourists with 
 

423 conservation efforts. Alternatively, sea otters may be less important in fishers’ choices to go 
 

424 wildlife viewing due to other factors that we didn’t test. Furthermore, our study didn’t target 
 

425 recreational fishermen per se, and the number of self-identified recreational fishermen in our 
 

426 sample was relatively small. Regardless, our study indicates an important gap and an opportunity 
 

427 for conservation efforts to better understand the factors that influence fishers’ preferences to 
 

428 better align fishers with conservation objectives. 
 

429 Our analysis estimates how sea otters influence whether tourists that already visit 



20  

 
 
 
 
 
 
 

430 Vancouver Island would choose to participate in wildlife tourism. We don’t account for the 
 

431 possibility that more people might choose to visit Vancouver Island as sea otters increase in 
 

432 abundance and are therefore more visible on wildlife viewing trips. Thus, we may be 
 

433 underestimating the possible contribution of sea otters to tourism revenue. In addition, our 
 

434 valuation estimate depends on the number of tourists that visit Vancouver Island, primarily the 
 

435 Tofino/Ucluelet area. However, in areas where sea otters are established but wildlife tourism 
 

436 operators are fewer (e.g. Kyuquot Sound) the estimated contribution of sea otters to wildlife 
 

437 tourism overall would be much lower, although they may still influence people’s choice to 
 

438 participate in wildlife tours. This also highlights the issue that the tourism benefits of sea otter 
 

439 recolonization may be realized primarily in areas where infrastructure and opportunities for 
 

440 tourism exist, indicating capacity and access as important aspects of evaluating ecosystem 
 

441 benefits that arise from changes in conservation action (Poe et al. 2014; Wieland, Ravensbergen, 
 

442 Gregr, Satterfield, & Chan, 2016). This study indicates positive values of sea otters to tourists 
 

443 along west coast of Vancouver Island, where recovery of sea otters is seen by some as a 
 

444 conservation success story. In areas where sea otters have never been absent, there may be a 
 

445 saturation effect where the marginal value of sea otters declines as sea otter abundance increases, 
 

446 especially if tourists view sea otters as exacting costs in the community through direct effects on 
 

447 invertebrate fisheries and cultural values (although positive views of sea otters from potential 
 

448 tourists seem resilient – Echeverri, Chan, & Zhao, 2017). Further assessment of the value of sea 
 

449 otters to tourism should consider regional differences in sea otter occupation time and history of 
 

450 population abundance and distribution. 
 

451 Despite potentially large tourism benefits from sea otters, our results suggest a notable 
 

452 inequity in the distribution of these benefits in relation to who bears the costs of sea otter 
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453 conservation. In many environmental management scenarios there exists inequity in the 
 

454 distribution of benefits, where some individuals benefit from actions that affect the flow of 
 

455 ecosystem services while others don’t benefit or may even be worse off (Daw, Brown, Rosendio, 
 

456 & Pomeroy, 2011; Hicks, Graham, & Cinner, 2013). In this case, commercial and recreational 
 

457 invertebrate fishermen and First Nations who rely on invertebrates for food, social and 
 

458 ceremonial benefits are negatively impacted by the reintroduction of sea otters (Salomon et al., 
 

459 2007; Salomon, Wilson, White, Tanape, & Happynook, 2015; Wieland et al., 2016). These 
 

460 groups that have borne the costs of sea otter reintroduction were not well represented in the 
 

461 tourism operations along the west coast of Vancouver Island and for the most part are not 
 

462 receiving direct benefits from sea otter tourism. For example, of the tourism operators 
 

463 interviewed, only one of 15 was owned by First Nations in the region. While some benefits from 
 

464 sea otters through other economic, cultural, or ecological dimensions may be derived by a group 
 

465 that experiences costs, these may not mitigate the costs entirely. This is a common challenge for 
 

466 wildlife reintroductions that are contentious due to human-wildlife and human-human conflict 
 

467 (e.g., O’Rourke 2014; Ratti et al. 2004). Conservation actions that lead to both positive and 
 

468 negative economic impacts for different sectors should engage in transparent, inclusive social 
 

469 feasibility studies and acknowledge the potential for negative impacts on affected communities 
 

470 and discuss mechanisms for collective problem-solving (IUCN/SSC 2013; Sutton 2015). 
 

471 Identifying who gains from wildlife reintroduction versus who is harmed, along with ways of 
 

472 addressing this imbalance, will be key to ensuring the success of wildlife reintroduction and 
 

473 conservation efforts. This study supports a more careful quantification of the full suite of 
 

474 economic and social benefits and costs and their distribution, which is an important step for 
 

475 reducing wildlife conflicts and improving conservation outcomes in these systems. 
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Table 1. Base model attributes (column 1), examples of choice model scenarios presented to 

respondents (columns 2 and 3), and full set of levels for each attribute of the choice experiment 

(column 4). *Indicates base case for effects coding. 

   

Attributes Wildlife Viewing Wildlife Viewing All levels 
Experience 1 Experience 2 

  

Travel time from point of arrival on 
Vancouver Island 

 
3 hours 

 
5 hours 

9 hours; 7 hours; 5 hours; 
hours 

3 

Cost of wildlife viewing opportunity 
(CAD$) 

 
$50.00 

 
$200.00 

 
$50, $100, $150, $200 

 

 
Accommodation 

 
 

Type of Activity 

 
hotel* 

 
 

self-guided boat* 

 
camping 

 
 

guided kayak 

spa/resort; house; campin 
hotel* 
guided kayak; guided boat 
self-guided kayak; self- 
guided boat* 

g; 
 
; 

Chance of seeing whales (gray, 
humpback, blue, orcas) 

 
not likely* 

 
very likely 

 
very likely; not likely* 

 

Chance of seeing sea otters not likely* very likely very likely; not likely*  
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706 Table 2. AIC model comparison among 10 candidate models, including the best fitting base 
707 model (RPL with panel) and nine additional models with varying interactions between 
708 demographic and experiential variables and the sea otter attribute of the base model. 1previous 
709 wildlife trip - having been on a previous wildlife viewing trip in the past year; 2fishing importance - 
710 respondents’ rank of fishing as an important activity for their experience on Vancouver Island;3Canadian 
711 resident – nationality; 4Vancouver Island resident- if Canadian, residence on or off Vancouver Island 
712      

Model Variables Parameters AIC AIC  Relative Akaik 
No.     Likelihood Weigh 

1 base model 10 5206 35 2.51x10-08 2.04x10-08 
2 base model + income 11 5182 11 0.004 0.003 
3 base model + previous wildlife trip1 11 5200 29 5.04x10-07 4.10x10-07 
4 base model + income, age, previous wildlife trip, fishing 

importance2, Canadian resident3 
 

15 
 

5171 
 

0 
 

1 
 

0.815 
5 base model + previous wildlife trip, fishing importance 12 5203 32 1.13x10-07 9.17x10-08 
6 base model + income, age, gender, Canadian resident 14 5279 108 3.53x10-24 2.88x10-24 
7 base model + income, age, previous wildlife trip, 

Canadian resident 
 

14 
 

5313 
 

142 
 

1.46x10-31 
 

1.19x10-31 
8 base model + income, age, gender, previous wildlife trip, 

fishing importance, Canadian resident 
 

16 
 

5192 
 

21 
 

2.75x10-05 
 

2.24x10-05 
9 base model + income, age, previous wildlife trip, fishing 

importance, Vancouver Island resident4 
 

15 
 

5174 
 

3 
 

0.223 
 

0.182 
10 base model + income, age, previous wildlife trip, 

Vancouver Island resident 
 

14 
 

5328 
 

157 
 

8.09x10-35 
 

6.59x10-35 
713 
714 
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715 Table 3. Coefficients and significance of variables (t-values) for the best fitting model from AIC 

716 model selection in Table 2 (Model 4, AIC = 0). 
 

Variable Estimate    Std. Error     t-value      Pr(>|t|) 
Travel time from point of arrival on Vancouver Island -0.088 0.013 -6.7784 1.22x10-11 
Cost of wildlife viewing experience ($CAD) -0.004 0.001 -7.9436 2.00x10-15 
Mode of wildlife viewing experience - Guided Kayak  0.461 0.096 4.7943 1.63x10-06 
Mode of wildlife viewing experience - Self-Guided Kayak  0.411 0.081 5.0770 3.84x10-07 
Mode of wildlife viewing experience - Guided Boat  0.076 0.090 0.8454 0.398 
Accommodation - Resort 0.301 0.091 3.3302   0.001 
Accommodation - Camping 0.255 0.080 3.1889   0.001 
Accommodation - House 0.656 0.083 7.8781 3.33x10-15 
Chance of seeing whales (toothed and/or baleen) 1.243 0.052 24.0924 < 2.20x10-16 
Chance of seeing sea otters 0.937 0.175 5.3509 8.75x10-08 
Time (standard deviation) 0.169 0.012 14.4942 < 2.20x10-16 
Cost (standard deviation)  0.008 0.001 13.2354 < 2.20x10-16 
Chance of seeing sea otters x Previous wildlife viewing experience*  0.248 0.089  2.7663   0.006 
Chance of seeing sea otters x Age* -0.098 0.030 -3.2785 0.001 
Chance of seeing sea otters x Income* 0.150 0.057 2.6090   0.009 
Chance of seeing sea otters x Fishing importance* -0.073 0.034 -2.1451   0.032 
Chance of seeing sea otters x Canadian resident* -0.109 0.088 -1.2375   0.216 

717 *Interaction between demographic and experiential variables and chance of seeing sea otters 
718 
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719 Figure Legends 
720 
721 Figure 1. Map indicating locations of tourist survey distribution across Vancouver Island, British 

 

722 Columbia, Canada and at the Horseshoe Bay ferry terminal on the British Columbia mainland. 
 

723 Size and color of circles corresponds with the number of respondents from each location. 
 

724 
725 Figure 2. Calculations of potential economic benefits of sea otters to tourism operators on 

 

726 
 

727 

Vancouver Island. 

 

728 Figure 3. Tourism operators’ perceived contribution of various wildlife species to business in the 
 

729 early (March - May), high (June - August), late (September - November) and off (December - 
 

730 February) season. Patterns correspond to wildlife species identified as important to tourism by 
 

731 
 

732 

operators. 
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734 Supporting Information 

735 Tourism Operator Survey (Appendix S1), Tourist Choice Experiment (Appendix S2), a list of 

736 survey distribution locations, including tourism operators and the cost of a day tour (Appendix 

737 S3), comparison of model parameterizations that included only the choice experiment attributes 

738 (Appendix S4), R-code and a description of bootstrapping procedure for estimating error around 

739 the number of wildlife tourists to the region (Appendix S5), and a summary of choice experiment 

740 participants demographic data (Appendix S6). 
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