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Wild dolphin-swim tourism has grown in specific locations where Hawaiian spinner
dolphins (Stenella longirostris) have known resting habitat. The increased growth in
dolphin-swim businesses has created an industry in Hawaii that earns an estimated
$102 million (USD) annually in 2013. Semi-structured interviews with business owners,
market research, and boat-based observations provide a platform for estimating
revenue generated from dolphin tourism in two popular locations, Waianae, Oahu and
Kailua-Kona, Hawaii Island. A revenue analysis of dolphin-swim tourism is presented
using a peak season and utilization rate model. These predictions offer an accountability
exercise based on a series of assumptions regarding wild dolphin-swim demand and an
annual estimate of the number of viewing participants and revenue earned. The results
show that dolphin viewing companies are making a larger profit than dolphin-swim
businesses by approximately $19 million (USD) per year, however, both avenues are
generating large earnings. Sizable differences between businesses in Kona and Waianae
are discussed. The average lifetime revenue generated by a dolphin in 2013 is estimated
at $3,364,316 (USD) for Waianae and $1,608,882 (USD) for Kona, and is presented as
a first step in scenario analysis for policy makers looking to implement management in
the bays where tourism occurs. This study offers the first revenue estimates of spinner
dolphin tourism in Hawaii, which can provide context for further discussion on the impact
and economic role of the dolphin-swim industry in the state.

Keywords: dolphin-swim, tourism, revenue analysis, Hawaiian spinner dolphin, utilization rate model, time area
management

INTRODUCTION

The wide-spread adoration of marine mammals over the past century is evidenced by their
popularity in mass media (Burnett, 2010; Wiener, 2015a). This has trickled into wildlife tourism,
leading to growth and expansion of whale and dolphin excursions (Delfour, 2007; Higham
et al., 2009; Hu et al., 2009; Heenehan et al., 2015). Interaction with marine species in natural
settings has become a critical aspect of the broader tourism industry (Catlin et al., 2013; Orams,
2013). In 2008, marine mammal tourism was offered in over 119 countries with an estimated
value of $2.1 billion (USD) annually (O’Connor et al., 2009). In recent decades, dolphin-swim
tourism has developed a similar path of expansion. Hot-spots for dolphin-swim tourism have
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become established in coastal communities with access to marine
mammal populations (Wiener, 2015b). Developing countries
such as the Philippines and Taiwan are increasingly using
this type of tourism and now outnumber developed countries
(Samonte-Tan et al., 2007; Mustika et al., 2013).

Escalating marine mammal tourism has led to investigation
of how this growth is affecting whale and dolphin populations.
Several studies have observed negative impacts (Lammers, 2004;
Danil et al., 2005; Bejder et al., 2006; Courbis and Timmel,
2009; Heenehan et al.,, 2015; Higham et al., 2016; Tyne et al,,
2018; Sprogis et al., 2020), yet communities advocate these
activities for growth in local economies. With the majority of
research focused on the biological impacts of dolphin-swim
tourism, little attention has been paid to the social and economic
effects. Few studies have identified the fiscal productivity of
these activities and how the profits are distributed within local
economies (Hoagland and Meeks, 2000; Yacob et al., 2007;
Mustika et al., 2013; Guidino et al., 2020). Recent decline in fish
catches and degradation of coastal ecosystems have led some
fisheries to become involved in marine mammal tourism as a
way to overcome economic challenges, while others have been
driven away from traditional catch grounds due to expansion
of tour boats (Orams, 2013). These shifts have contributed to
a marine mammal tourism industry growing at a rate of 3.7%
per year (Chen, 2011). This is why both economic and social
costs must be considered in tandem, as there are benefits and
losses derived from marine mammal tourism that cannot be
measured individually (Bateman et al., 2010; Mustika et al., 2013).
Location-specific studies are critical in marine mammal tourism
as well, because most activities are based around particular
populations that are attached to certain cultural contexts. As
a result, economic analysis undertaken in one location cannot
always be extrapolated to other settings (Catlin et al., 2013).

Currently, no estimates exist for dolphin-swim tourism either
locally or globally, reflecting a gap in data. The goal of this
research is to offer an accountability exercise based on a series
of assumptions regarding wild dolphin-swim demand in Hawaii
and an annual estimate of the number of viewing participants
and revenue earned, as well as an estimated lifetime revenue
that each individual dolphin may generate. With dolphin tourism
continuously on the rise (Wiener, 2015b), it is important to
capture a baseline of what this industry accrues to provide
background for managers.

Natural systems and species are important contributors
to economic activity and growing evidence shows increasing
pressure on them from human tourism activity (Bateman et al.,
2010). However, wildlife valuation is difficult and complex.
An approximation of value is the best that can be achieved
and typically involves many assumptions placed from an
anthropocentric perspective (Knowles and Campbell, 2011;
Orams, 2013). Many factors besides economics come into play
when valuing a species, such as conserving habitat on which
the species depends, or the environmental cost of the potentially
negative effects of tourism activities (Dwyer et al, 2004;
Orams, 2013). The ecological, sociocultural, and intrinsic values
associated with Hawaiian spinner dolphins (Stenella longirostris)
are explored by the authors in other research. However, for the

purposes of this paper, the emphasis will be on the revenue
generated from these activities.

Understanding the revenue of an under-studied industry such
as dolphin-swim tourism is gravely needed before making policy
decision. This requires studies that are focused on establishing
a baseline of that ecosystem service or business (Baulcomb and
Bohnke-Henrichs, 2011). This study presents a revenue analysis
of Hawaiian spinner dolphin tourism as a first step in scenario
analysis for dolphin-swim tourism in Hawaii and an expansion of
the existing marine tourism literature. Revenue from ticket prices
will provide a starting point for an evaluation of dolphin tourism
in Hawaii and its significance for the state.

Estimates provided are based on participant observation, tour
operator interviews, and market research conducted from July
2012 to June 2013. The market research included an online
review of company websites, particularly tracking of ticket
prices and tour frequencies. The resulting data in combination
provide validity to the information shared through the interviews
and strengthen the depth of analysis. One advantage of this
approach is that it can be implemented in other locations
to establish a baseline understanding of a relatively new or
emerging industry where not a lot of information exists.
However, there are also limitations to this work due to missing
information from some of the operators and lack of clarity
on operation costs; these shortcomings are discussed in the
section “Causes and Considerations.” This body of knowledge
represents the first attempt at an assessment of the Hawaiian
spinner dolphin industry as a whole and provides a starting point
for further study.

The Hawaiian spinner dolphin is a small species commonly
found in Hawaiian near-shore waters. Spinner dolphins hunt
cooperatively at night and are most playful during early morning
hours while winding down from evening activities (Lammers,
2004; Tyne et al., 2015, 2017). During mid-morning, the dolphins
enter a resting state, moving closer together and swimming in
unison along the sea floor (Norris et al,, 1994; Tyne et al,
2017). During these critical mid-morning resting periods, spinner
dolphins are most heavily disturbed by tourist vessels seeking
to interact with the species (Heenchan et al., 2015; Tyne et al,,
2018). Since 1972, the Marine Mammal Protection Act has
forbid any indirect aggravation (Level B harassment) of marine
mammals in United States waters. Dolphin-swim tourism can
violate this policy; however, it is difficult to enforce. Concerns
that tourist activities directed at dolphins may have population
effects (such as habitat shifts, compressing resting times resulting
in reduced reproduction, and shifting energy budgets) have been
documented (Ostman, 1994; Wursig, 1996; Danil et al., 2005;
Courbis, 2007; Delfour, 2007; Timmel et al., 2008; Courbis and
Timmel, 2009; Milette et al., 2011; Tyne et al., 2018).

This paper shares results from the first revenue assessment of
commercial wild dolphin tourism in Hawaii. We approximate
participant and company numbers, and direct revenue from
two main dolphin-swim tourism locations, Waianae, Oahu and
Kailua-Kona, Hawaii Island. An appraisal of exposure and
revenue generated from each dolphin is also presented, providing
an estimate of how much each dolphin contributes over their
lifetime. This information will assist marine resource managers
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who need to consider regulations, the economic benefits, and
community impacts of dolphin tourism.

MATERIALS AND METHODS

Sampling and Data Collection

Tour operator information was entered into a database
gathered from marketing materials and internet inquiries. Vessel
capacities, trip schedules, and prices were obtained from these
sources and 77 tour companies were included. Four internet
searches were conducted periodically between 2012 and 2013,
and an additional update in 2018; any operator that advertised
guided dolphin-swims, dolphin watching, or dolphin snorkeling
was included in the database, resulting in four different operator
categories (Figure 1). Annual revenues of each vessel were
estimated by combining publicly available ticket prices, trip
schedules, and capacity data with a utilization rate estimate based
on interview data similar to other studies (Utech, 2000).

Semi-structured interviews were conducted with 26 dolphin-
swim operators to assess the revenues generated from dolphin
tourism and the perceptions toward the growth of the industry.
Participants were selected using voluntary response sampling
solicited through a community meeting and through cold calls
to all dolphin-swim company owners. While the sample was
not representative of the entire industry, this was the largest
collection of operator interviews obtained from a reclusive
group. Operators were asked to recall information about seasonal
activity, revenue generated, the types and number of trips offered,
number of passengers per trip, and vessel capacities. These
data enabled calculation of vessel-specific estimates of direct
revenues, also providing information about utilization rates,
e.g., average number of passengers per trip, etc. Cooperative
inquiry was included in transcription, allowing interviewees
a final opportunity to confirm or re-clarify recorded notes
(Braun and Clarke, 2006).

Additionally, field observations were made from July 2012-
June 2013 on 40 days resulting in >257 h of observation. The
tour boats on each island leave from the Ko Olina and Waianae
Boat Harbor on Oahu and Honokohau on Hawaii Island, visiting
known dolphin-swim sites (see map in Figure 2). The boat-
based study allowed for observation of the number of boats and
swimmers in the water with the spinner dolphins throughout
the year. The observations served as a control for the utilization
rate estimate or peak season timeline (PST) that was established
based on company sales and operator experience. Observations
also provided an assessment of human use.

Calculations

Dolphin-swim tourism revenue was calculated based on similar
methods conducted in a study by Clua et al. (2011). The mean
participation and direct revenue on boat-based dolphin-swim
tourism in Kailua-Kona and Waianae were calculated using a
PST model developed with information obtained from operator
interviews and participant observation. Months were divided by
mean boat trips per week and categorized into three periods
of peak (an average of seven or more boat days per week),
average (an average of four to six boat days per week), or
slow (an average of zero to three boat days per week) seasons.
Months were divided by mean weekly trip numbers to calculate
the monthly average boat trips (see Tables 1A,B). This model
gives a monthly average that provides conservative estimates
to account for daily fluctuations in the number of participants.
Interviewees cautioned, however, that variations occur from year
to year depending on the economic conditions of the country.
Additionally, the model assumes full capacity during the tours
accounted for, which may round up or provide a best guess
estimation. Based on observation and interview, the tour boats
tend to operate at capacity. To ensure consistency of the interview
and observation data used to input the model, the monthly
changes were compared with the Hawaii Tourism Authority
(HTA, 2013, 2018) visitor numbers for each island (see Figure 3).

Utilization rate estimates were calculated using the PST
established below. For each individual company, the number of
boats (b) was multiplied by the number of trips they conducted
each day (f) and by the boat capacity (c). This total was
then multiplied by the PST to produce an annual estimate of
participants for each company and account for shifts in numbers
based on season [x = bt(c)(PST)] (see Table 2).

Revenue was calculated by multiplying the utilization rate
estimate to the ticket price (co) for each dolphin tourism
company (see Table 3). This generated an annual estimate of
revenues that could be added together to provide a revenue
estimate for the dolphin tourism industry in Oahu and Hawaii
Island. Separate analysis was run for Waianae, Oahu and Kailua-
Kona, Hawaii Island because of the local differences in boat size
and style of operators.

The lifetime revenues were estimated for an individual spinner
dolphin. Using a similar method to Knowles and Campbell (2011)
and Catlin et al. (2013) total revenue per dolphin over their
lifetime (DRL) (see Table 4) was calculated using an estimated
26-year life expectancy of the whitebelly spinner dolphin (Larese
and Chivers, 2008). It should be noted that other studies have
shown spinner dolphins to potentially live 30 years or longer;
however, for the purposes of this paper a more conservative

Dolphin-swim or
snorkel companies

Dolphin viewing
companies

Companies that
offer dolphin
swimming but not
primary focus
(e.g.) kayak tours

Dolphin healing/
spiritual retreats

FIGURE 1 | Four dolphin operator categories.
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FIGURE 2 | Map of dolphin-swim locations on (A) Waianae, O’ahu and (B) Kailua-Kona, Hawai'i Island. Base map: NOAA created in ArcGIS (GIS Software).

estimate was selected. The lifetime revenue was calculated by
dividing the estimated dolphin tour annual revenue by the
estimated dolphin population to get the annual revenue per
dolphin (ER). Once this was calculated for each island, the
discount rate [2.65%] (r) plus one was calculated with each year
of the average dolphin lifespan (¢). The ER was then divided
by this discount rate for each year and then all 26 years were
totaled together to get the final DRL. This was done separately
for each island to account for the differences in annual revenue
and dolphin populations. The estimates here reflect dolphin-
swim only and are an underestimation of what dolphin’s lifetime
potential revenue is in present day.

ER
DRL =" T
DRL, spinner dolphin revenue over lifetime; ED, Dolphin-swim
tourism annual average revenue per dolphin; r, discount rate; t,
life expectancy of average spinner dolphin.

Present value is used to estimate the capitalized value of
lifelong revenues per dolphin by discounting future values at a
certain rate (Clark, 2006; Clark, 2010; Knowles and Campbell,
2011). For every year that goes by in a dolphin’s life, the chance
that it is alive continues to decrease. Using a discount rate helps

to account for the decreased risk of life expectancy; however,
discount rates can vary. Previous marine-based discount rates
have ranged from 10% for marine protected areas (Samonte-Tan
et al., 2007), 8% for lemon sharks (Clua et al., 2011), 5% for reef
sharks (Vianna et al., 2012), and 2.65% for humpback whales
and whale sharks (Knowles and Campbell, 2011; Catlin et al,,
2013). Lower discount rates place greater emphasis on future
value (i.e., 2.65%), whereas the larger end of the scale (i.e., 10%),
value present day. There are several rationales for a discount rate,
usually based on private or social opportunity cost. Given that
the literature shows no decline in dolphin tourism, with potential
for growth in the industry, the social discount value of 2.65% was
selected to represent the Hawaiian spinner dolphin.

RESULTS
Peak Season Timeline (PST)

A PST was calculated for each location to predict the
number of annual participants in dolphin tourism; this
was also used to determine an estimate of revenues for
the wild Hawaiian spinner dolphin tourism industry (see
Tables 1A,B). An average of 7,300 boat trips per year
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TABLE 1A | Wild dolphin-swim industry peak season timeline (PST) for Waianae, Oahu.

Month January February March April May June July August September October November December
Period Peak Peak Peak Peak Peak Peak Peak Peak Avg. Avg. Avg. Peak
Avg. trip days/week 7 7 6.82 6.69 6.69 6.85 7 7 5.92 5.92 5.92 7

Avg. weeks/month 4.43 4 4.43 4.29 4.43 4.29 4.43 4.43 4.29 4.43 4.29 4.43
Avg. trip days/month 31.01 28.0 30.21 28.70 29.64 29.39 31.01 31.01 25.40 26.23 25.40 31.01

TABLE 1B | Wild dolphin-swim industry peak season timeline (PST) for Kailua-Kona, Hawaii Island.

Month January February March April May June July August  September October November December
Period Peak Peak Avg. Avg. Avg. Avg. Peak Peak Slow Slow Slow Avg.
Avg. trip days/week 6.63 6.5 5.11 4.56 4.25 4.25 6.65 6.65 2.86 2.86 3 5.16
Avg. weeks/month 4.43 4 4.43 4.29 4.43 4.29 4.43 4.43 4.29 4.43 4.29 4.43
Avg. trip days/month 29.37 26.0 22.64 19.56 18.83 1823 29.46 29.46 12.27 12.67 12.87 22.86
A Kona Coast (Hawai'i Island)
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FIGURE 3 | (A) Comparison of HTA visitor numbers and the wild dolphin-swim industry peak season timeline (PST) for Waianae, Oahu. (B) Comparison of HTA
visitor numbers and the wild dolphin-swim industry peak season timeline (PST) for Kailua-Kona, Hawaii Island.

100k visitors

Jul  Aug Sep Oct Nov Dec

was calculated for Waianae, Oahu and 14,235 for Kailua-
Kona, Hawaii Island. Two peak periods were established
during mid-winter (end of December, end of January to
February) and mid-summer (July and August) for Kailua-
Kona, while peak numbers were consistently seen in Waianae
with the exception of a slowdown in the fall (September
and October). The PST model was also run using average
values for blank interview responses that populated the timeline
content. There were no significant differences when the model
was run this way.

The PST model was also contrasted with the Hawaii Tourism
Authority (2013, 2018) visitor numbers for each island to see
if the peak trends were consistent (see Figure 3). The HTA
comparison does not provide absolute confirmation on the

model, but rather an estimate of relative numbers based on the
best information available.

Utilization Rate Estimates

A total of 77 dolphin tour companies were used in this evaluation,
including 54' boats across both islands. At the time, this
represented all of the dolphin tourism companies on Oahu and
Kailua-Kona that were publicly advertising their services and, to
the authors’ knowledge, accounts for all of the legally registered
companies operating out of the targeted harbors. The number
of vessels operating in Waianae, Oahu (16 boats) was less when
compared to the 38 based in Kailua-Kona, Hawaii; however,

'Some companies work from shore.
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the vessels on Oahu were much larger, holding on average 27.7
people per trip. The total number of dolphin-tour companies
was also smaller on Oahu; 12 companies, compared to the 65 in
Kailua-Kona (see Table 2).

Primary Revenue

Overall ticket revenues for Waianae, Oahu have increased since
2006, jumping from an average dolphin-swim tour revenue of
$111(USD) (Boehle, 2007) to $141.34 (USD) in 2013, and the
prices in 2019 remain consistent with those from 2013 (see
Table 3). Waianae, Oahu remains more expensive then Kailua-
Kona. The higher average ticket total combined with the increase
in participants resulted in $12,041,283 (USD) more in direct
dolphin-swim revenue in Waianae, Oahu. The total estimated
direct dolphin tour revenue for both Oahu and Hawaii Island
in 2013 was $102,024,953 (USD); this does not include spiritual
retreats or companies that offer dolphin-swims as secondary
revenue. Table 3 illustrates the average utilization rate estimates
and ticket prices by activity and island, but does not demonstrate
the actual ticket price for each company, which was used
to calculate individual company revenues. Individual company
calculations are not shown, but were used to calculate total annual
revenue, average annual revenue, and range in Table 3.

Lifetime Revenue per Dolphin

There have been several spinner dolphin population studies
conducted in Kailua-Kona (Norris et al., 1994; Ostman, 1994);
however; the most recent estimates of 524-761 dolphins on
the Kailua-Kona coast predicted with 95% confidence by Tyne
et al. (2014) will be used in this paper. Unfortunately, the
Waianae coast on Oahu has not received the same attention as
Kailua-Kona and no official population estimates are available.
Based on preliminary studies, abundance estimates for the island

of Oahu were estimated at 329 spinner dolphins (National
Oceanic Atmospheric Administration [NOAA] - National
Marine Fisheries Service [NOAA - NMFS], 2012). These island
populations are genetically distinctive and are considered unique
stocks (Andrews et al., 2010). Table 4 provides an overview of the
estimated revenue of spinner dolphins over their lifetime.

DISCUSSION

Dolphin swim-tourism is only one segment of Hawaii’s multi-
faceted ocean tour boat industry, and the spinner dolphins not
only play a role in dolphin-swim tourism, but also other areas
of the marine tourism industry as well, including snorkel and
dive tours, whale watching, and charter fishing. According to the
2017 visitor activity and satisfaction report, 30% of all visitors to
Hawaii on average participated in a boat-based marine mammal
activity during their vacation; this equates to approximately 2.8
million tourists annually (Hawaii Tourism Authority, 2018).
Several dolphin-swim company owners expressed frustration
with other marine tour businesses such as recreational fishing
charters and scuba companies which began offering dolphin
swims after the market reached “saturation.” Concerns regarding
dolphin company growth were reflected in the operator
interviews. Most respondents felt there were too many boats
and swimmers in the water with the dolphins and that the
boats in Waianae were too large. There was also concern that
the competitive shift among companies had led to boats piggy-
backing off other businesses that are good at finding the dolphins
and the dissolving of “unspoken regulations” or “gentlemen’s
agreements” among founding companies. Many of the operators
complained of too many new businesses bringing on young or
inexperienced captains who did not know the protocols.

TABLE 2 | Commercial dolphin tour and dolphin-swim utilization rate estimates.

Company type Companies Boats (b) Daily trips (t) Capacity (c) Participants (utilization Swim watch difference p-value
estimate) (99% confidence)

Waianae, Oahu

Total Tours 12 16 20 364 453,542

Dolphin Swims 8 iRl 13 221 174,893 0.005

Dolphin Watch 4 5 7 143 278,649

Kailua-Kona, Hawaii Island

Total Tours 65 38 39 862 261,847

Dolphin Swims 47 31 30 356 38,387 <0.001

Dolphin Watch 6 7 9 506 223,459

Oahu and Hawaii Island

Total Tours 77 54 159 1226 715,389

Dolphin Swims 55 42 43 577 213,280 <0.001

Dolphin Watch 10 12 16 649 502,108

Other Hawaii Island Dolphin Activities*

Watch/swim** (secondary) 12 120 13 203 36,989

Spiritual retreats™* 19 - 35 (annual trips) 192 (annual trips) 384 (annual trips) N/A

All costs estimated to the nearest US dollar. *Only calculated for Kailua-Kona, does not seem to occur in Oahu. **PST 127.11 [PST (254.22) divided by two because
multi-purpose group]. ***PST 63.566 [PST (254.22) divided by four because multi-purpose group]. Retreats held yearly PST not available and average cost was used.
****Boat ownership for spiritual retreats may differ from other dolphin tour companies such as borrowed/rented boats from other companies. Trips are held at capacity for

a set number of people and held between 1 and 4 times per year.
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TABLE 3 | Commercial boat-based dolphin-swim direct revenue estimates by operator categories.

Company type Utilization rate estimate Avg. ticket price Total annual revenue Average annual revenue Range

x = bt(c)(PST)

Mean Median

Waianae, Oahu
Total Tours (n = 12) 453,542 $139 $57,913,886 $5,655,135 $3,951,750 $864,055-$16,442,028
Dolphin Swims (n = 8) 174,893 $158 $25,625,994 $3,203,249 $2,446,768 $864,055-$6,509,908
Dolphin Watch (n = 4) 278,649 $120 $32,287,892 $8,071,973 $7,922,932 $6,051,854-$16,442,028
Kailua-Kona, Hawaii Island
Total Tours (n = 34) 261,847 $122.34 $44,111,067 $1,154,136 $353,366 $152,5632-$9,182,426
Dolphin Swims (n = 28) 38,387 $124.67 $13,584,711 $460,011 $313,708 $152,532-$1,586,333
Dolphin Watch (n = 6) 223,459 $120 $26,360,326 $4,393,388 $4,514,057 $167,785-$9,182,426
Oahu and Hawaii Island
Total Tours (n = 46) 715,389 $130.67 $102,024,953 $1,882,330 $353,366 $152,532-$16,442,028
Dolphin Swims (n = 36) 213,280 $141.34 $39,210,705 $1,069,620 $465,223 $152,532-$6,509,908
Dolphin Watch (n = 10) 502,108 $120 $58,648,218 $5,864,822 $4,514,057 $167,785-$16,442,028
Other Hawaii Island Dolphin Activities*
Watch/swim** (secondary) 36,989 $118 $4,166,030 $347,169 $296,103 $91,519-$1,112,213
Spiritual retreats** 384 $1547 $704,400 $38,051 $20,340 $534-$112,800

All costs estimated to the nearest US dollar. *Only calculated for Kailua-Kona, does not seem to occur in Oahu. **PST 127.11 [PST (254.22) divided by two because
multi-purpose group]. ***PST 63.56 [PST (254.22) divided by four because multi-purpose group]. Retreats held yearly PST not available and average cost was used.

TABLE 4 | Annual and lifetime revenue estimates for the Hawaiian spinner dolphin.

Dolphin population Total annual revenue (USD)

Est. dolphin population

Over lifetime - Discount rate
(dolphin-swim only)

Waianae, Oahu $57,913,886

329 (National Oceanic Atmospheric Administration [NOAA] -

$3,364,316

National Marine Fisheries Service [NOAA - NMFS], 2012)

Kailua-Kona, Hawaii Island $44,111,067

524-761 (Tyne et al., 2014)

$1,107,837 - $1,608,882

As demand for the activity grows and new companies become
established, more and more pressure is placed on the dolphins,
whose population is estimated to be decreasing (Tyne et al., 2014).
An economic study was completed on dolphin-swim tourism
in Hawaii by Boehle (2007); comparing the results of this study
to the observations above, dolphin-swim businesses have grown
by 33% on Oahu and 23% on Hawaii Island. Contrasting these
results to other marine mammal tourism in Hawaii, dolphin-
swim boats could potentially be generating the greatest revenue.

Peak Season Timeline (PST)
The PST established in this research showed only a slightly
significant relationship between the model and the tourism
numbers for Oahu (p = 0.55, p < 0.1); however, this was to be
expected given that dolphin tourism remains constant for most of
the year. Unlike humpback whales, which are a seasonal marine
mammal species in Hawaii (peak season is November through
March), Hawaiian spinner dolphins can be found reliably year-
round. This demonstrates that the dolphin-swim businesses in
Oahu are not influenced significantly by tourism fluctuations.
During the slower fall season (September to mid-November), the
HTA model also showed fewer visitors to the island. Kailua-Kona,
Hawaii Island presented a very different dolphin-swim tourism
pattern and this was reflected in the significant relation to the
HTA visitor numbers (p = 0.83, p < 0.001).

Comparing the HTA numbers from 2013 when this research
was completed to 2018 demonstrates consistency and validity of

the trends. For Oahu, there was a 16% increase in yearly visitors
with similar month to month trends. The only change observed
was a slightly larger dip in visitor numbers in August 2018, which
was not seen in 2017. Visitor numbers for Kailua-Kona did not
increase at the same rate, showing only a 3% increase in 2018 and
4% increase in 2017. Numbers for both years were considered
in relation to the volcanic activity on Hawaii Island in 2018
affecting visitor numbers. The trend lines were less consistent
for Kailua-Kona, with much less growth. Oahu visitor trends
highlight the need for greater attention to the Waianae dolphin
populations and swim industry which historically have received
less consideration than Kailua-Kona.

As demonstrated above, stark differences between islands
exist for revenues generated and the number of dolphin-
swim participants. Previous dolphin-swim tourism research
in Hawaii have lacked any inter-island comparisons, lumping
populations and businesses across the state or only focusing
on one area. This is problematic as the research does not
properly inform policy makers who are currently exploring
implementation of new regulations (Wiener, 2015a). Not
only are there dramatic differences in revenue generation,
but also in boat numbers, boat sizes, the way dolphin-swim
companies conduct their businesses, and even in observed
behaviors between dolphin populations. Tour operator
expenses such as fuel costs, boat maintenance, slip fees,
and employee salaries were not collected in interviews and,
therefore, are not deducted from total revenue. Future work
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should consider adding these costs to get a better estimate
of actual revenue.

Utilization Rate Estimates

Using the utilization rate estimation, 174,893 participants in
2013 were found to be going out on the dolphin-swim boats
in Waianae annually versus 38,387 in Kailua-Kona. The mean
number of participants per company for Waianae is significantly
more (p < 0.001) than the participants per company in Kailua-
Kona. The greater number of participants on Oahu is somewhat
surprising given the number of boats (b) and companies in
Kailua-Kona. The smaller capacity on the small boats in Kailua-
Kona is the main reason for the discrepancy in dolphin-swim
participants. For both islands, 715,389 people are estimated to
have participated in boat-based commercial dolphin tours (swim
and watch) in 2013. This is 595,389 more than a preliminary
estimate that was conducted statewide in 2008 (O’Connor
et al., 2009), reflecting greater participation and dolphin tourism
growth than previously predicted. There are also significant
differences between the mean number of participants going out
with dolphin-swim companies and the related dolphin watching
tour boats. In both Waianae (p = 0.005) and Kailua-Kona
(p < 0.001) the dolphin-watch boats had more participants, again
most likely due to boat capacity.

The participant estimates for both islands grossly
underestimate the number of people directly engaging with
the dolphins and have major implications for dolphin-swim
activities. Concerns over the increase in dolphin-swim boats have
led federal marine managers to consider banning this activity;
however, actual implementation of any regulations has been
stalled for more than a decade (Tyne et al., 2018). Dolphin-swim
operators and company owners argue that that dolphin-swims
bring a lot of revenue into the local communities and that
prohibiting people from interacting with the dolphins in the
water would diminish their businesses. According to Liick and
Porter (2019), dolphin tour participants are primarily interested
in being able to get close to the dolphins (88.3%).

This research can give context to federal and state managers
who are looking to better understand the growth and varying
forms of the dolphin swim industry. The scenario analysis can
be used as an accountability exercise prior to further study
and regulation aimed at better protection for the dolphins. If
in-water dolphin-swims become outlawed, it will be important
to outline how lost revenue will be made up and the
mechanisms for enforcing new laws in coordination with the
commercial operators.

There are many interest groups in both resident and tourist
communities that swim with dolphins outside of commercial
boat-based tours. Most of the shallow bays where people swim
with the dolphins can be accessed from shore as well as by boat,
making it easy for people to reach the dolphins. The numbers do
not account for private and rented boats that interact with the
dolphins, as well as chance encounters. Unfortunately, there has
not been a directed count of total human users, something that
should be focused on in future study.

Some of the distinctions between Kailua-Kona, Hawaii Island
and Waianae, Oahu may lie in the tour boats and company

structure. There are fewer boats on Oahu; however, they cater
to larger groups of participants and go out at least two times a
day. This contrasts with the smaller six-person boats that operate
once daily in Kailua-Kona. Many of the Kailua-Kona boats also
expand operations to manta ray swims at night. Although these
operations cater to a smaller clientele, there are more than double
the number of companies, leading to significantly more boats
in the water. These boat and company differences will have
implications for how the rules affect the tour operators and
dolphin-swim participants. Regulations capping boat size or the
number of boat permits available could dramatically shift the
impact on the dolphins. For example, if permit and boat size
limits were put in place, this could drop the swimmer numbers
considerably compared to Oahu where fewer large boats operate.
If the large boats on Oahu had to decrease their size, this would
impact fewer companies, but cause significantly lower capacity
for participants.

Primary Revenue

When the 2013 direct annual revenue for both Waianae, Oahu
and Kailua-Kona, Hawaii Island was broken down by commercial
categories (see Table 4), wild dolphin-swim activities made
$32,287,892 (USD) less on Oahu and $30,526,356 (USD) less
on Hawaii Islands than wild dolphin viewing. There are triple
the number of dolphin-swim companies and boats compared to
dolphin watching; however, the dolphin watch boats are much
larger than most dolphin-swim vessels and can accommodate a
greater number of participants. The average dolphin-swim vessel
has a capacity of six in Kailua-Kona and 20 in Waianae, whereas
the dolphin-watch vessels have an average capacity of 50.

On both Oahu and Hawaii Island, the dolphin-watch
companies brought in more direct revenue in 2013 than the
dolphin-swim companies. This was extremely surprising given
the small number of dolphin-watch boats compared to the
dolphin-swim boats; however, the size of the dolphin watch boats
was almost triple that of the other companies. This could provide
an alternative to the numerous dolphin-swim boats that can only
handle a small number. While fewer companies could benefit,
more people could still view the dolphins while decreasing the
impacts of numerous boats approaching the dolphins all at once.

Other companies that participate in either dolphin watching
or swimming, but do not make the activity their primary focus,
also brought in an estimated $4,166,030 (USD) in 2013. This
is a large amount of revenue that is not accounted for when
thinking about dolphin tourism and an underestimation as it
only represents companies located on Hawaii Island and does not
include private boat rentals. The healing and spiritual retreats
that center on the dolphins are not often discussed in Hawaii
dolphin tourism literature, yet embody an important group of
stakeholders. These businesses are currently centered on Hawaii
Island and, as shown above, were estimated to bring in $704,400
(USD) in 2013 in direct annual revenue.

Lifetime Revenue per Dolphin

The dolphin-swims in Hawaii generate a higher revenue than
other dolphin-swim island locations such as Bali that have a
similar spinner dolphin population with predictable behavior. In
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Bali, dolphin-swim tours made US$4.1 million in direct revenue
annually (Mustika et al., 2012). The wild dolphin-swim tours in
Hawaii not only generate more revenue than dolphin-swims in
other locations such as Lovina, Bali (Mustika et al., 2012) and
Monkey Mia, Australia (Stoeckl et al., 2005), but are also making
more than the local whale watching tourism (Utech, 2000). The
data demonstrate a significant growth for the Hawaiian Islands in
a short amount of time.

If the Hawaiian dolphin-swim industry reviewed here is
compared to research conducted elsewhere (see Table 5), the
market in Hawaii is among one of the largest generators
of revenue annually. Individually, Hawaiian spinner dolphins
produce more direct tourism revenue from dolphin-swims over
their lifetime ($1,107,837 - $3,364,316) than other species
examined, including some populations of humpback whales
(Knowles and Campbell, 2011). However, they still are not
amongst the top grossing marine animals over their lifetime
compared with species such as the Sicklefish lemon shark ($2.64
million) or the reef shark ($2.31 million).

One of the problems that is not often considered with species-
specific studies is the likelihood that some dolphins may be
worth more than others. For this study, the entire population
of dolphins per island was used to calculate lifetime revenue to
account for inconsistencies in the number of dolphins in each
bay daily. This does create some error as only certain bays have
dolphin-swim boats and there may be individual dolphins that
frequent bays with swimmers more than others. During operator
interviews, there were individual dolphins that were called out
by name and were familiar to residents. Certain dolphins may
have individual characteristics either innate or learned that cause

them to have greater exposure to swimmers. This is an important
consideration, as some dolphins could be worth more than
others, which also means that the impact to the population may
be less if only a few pods are exposed to swimmers on a daily basis.
While Tyne et al. (2014) have provided population estimates for
the Hawaii Island dolphins, there has been relatively little effort to
characterize the Oahu population, or bays outside of the Kailua-
Kona coast on Hawaii Island. Without a complete population
assessment, it will be hard to give an accurate measure of how
many dolphins are involved in dolphin-swim activities.

Another component missing from species-specific analysis
is the consideration of non-monetary benefits and costs. For
example, this study found the Oahu dolphins to be worth
considerably more than the Hawaii Island dolphins, but both
have equal non-use values and are vital components of the
coastal marine ecosystem. The Hawaiian spinner dolphins are
appreciated not only by the commercial sector, but also by
many residents and visitors who enjoy the mere presence of
these dolphins. Some Native Hawaiians also believe that spinner
dolphins are important family members and a living piece of their
cultural heritage (Cressey, 2009).

A lack of government resources in Hawaii makes it difficult to
adequately manage and enforce regulations pertaining to human
interactions with wildlife. The tendency for marine conservation
to be viewed as a cost to government budgets prevails in
Hawaii, one which produces little return on investment (Catlin
et al,, 2013). As of this writing, the federal government has
still not moved forward on any regulations after more than
10 years of proposed rules, public meetings and promises of
action. In 2018, the NOAA Pacific Scientific Review Group

TABLE 5 | Previous marine tourism valuation studies.

Location Marine tourism Annual revenue (USD)* Source

Oahu and Hawaii Is. Spinner dolphins $1,200,000 Wiener, 2016

Antarctic Wildlife $55,660,800 Catlin et al., 2013

Tonga Whales $5,000,000 Orams, 2013

Australia Turtle $742,144 Catlin et al., 2013

Caribbean Sharks $250,000 Catlin et al., 2013

Maldives Sharks $3,300 Catlin et al., 2013

Lovina, Bali Dolphins $4,100,000 Mustika et al., 2012

Palau Sharks $179,000 Vianna et al., 2012

Maldives Manta rays $8,100,000 Anderson et al., 2011
French Polynesia Lemon sharks $5,400,000 Clua et al., 2011

Australia Humpback whales $2,549,000 Knowles and Campbell, 2011
Western Australia Whale sharks $2,226,432 — $ 4,267,328 Catlin et al., 2010

Global Cetacean $2,000,000,000 Hoyt, 2001; O’Connor et al., 2009
Western Australia Whales $6,029,920 - $10,668,320 Stoeckl et al., 2005

Australia Dolphin $8,163,584 Stoeckl et al., 2005

Belize Whale sharks $34,906 Graham, 2004
Massachusetts Whales $440,000,000 Hoagland and Meeks, 2000
Hawaii Humpback whales $19,000,000 - $27,000,000 Utech, 2000

Hawaii Humpback whales $3,900,000 Forestell and Kaufman, 1990
BC, Canada Whales $3,645,312 Duffus and Dearden, 1990

*Foreign currency was converted to US dollars for comparison purposes using USD conversion rates 08/09/14.
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(PSRG) also recommended that the NOAA National Marine
Fisheries Service reconsider plans to manage human interactions
with spinner dolphins through restrictions based on time and
area management for boaters and swimmers (National Oceanic
Atmospheric Administration [NOAA], 2018). This approach
provides the ability for enforcement and consistent protection.

The revenue generated through dolphin tourism could easily
be used to contribute to better enforcement for the dolphins
and community through a user tax or fee added to each boat
ticket sold. Other instruments such as exit surveys could help
provide better understanding of the participants and better ways
for enforcement to address user interactions.

Global Implications

All marine tourism industries - not just dolphin-swims - create
conflict due to lack of regulation and general oversight of
the ecosystem. The popularity and revenues of these activities
increase stress on the species involved, which leads to amplified
conflict amongst the operators. Historical mistrust of both
state and federal governments has made the implementation
of regulations and reporting of revenues and numbers difficult
despite the obvious commercial expansion. This baseline scenario
analysis illustrates the under-valuation of the industry and can
serve as a call for further research into the valuing, monitoring,
and regulation of wildlife tourism in Hawaii and around the
globe. Many islands and coastal communities with dolphin
populations do not take part in dolphin-swim tourism, but
have the potential to host such businesses. For example, Guam
has a local spinner dolphin population, a dedicated tourism
industry, and several dolphin-watching businesses that have
contemplated moving toward an in-water swim model. Using
the results presented here, other locations may be able to
mitigate conflict and stress on local dolphin populations by
implementing management from the beginning. As the number
of boats offering dolphin-swims grows, a standardized training
course for operators might ensure that the proper information
is passed on to participants. Lavin et al. (2016) have shown
that, by having been provided ecological information, informed
tourists are more prone to select visiting options that reduce
animal stress and support conservation mechanisms in areas with
little enforcement. This will not only help to better integrate
the businesses into the community, but also to provide a safer
environment for both participants and the dolphins.

CAUSES AND CONSIDERATIONS

This paper does not attempt to provide a calculation of non-use
or indirect costs associated with dolphin-swim tourism; while
this is an important issue, the empirical data gathered from
the operators do not lend for this type of examination. All
efforts to ensure rigor were made and the data were assumed
to be accurately reported; however, the results should still be
considered interpretive.

The revenue estimates provided in this study only used market
prices of commercial wild dolphin-swim/watch boats and do not
constitute the entire dolphin tourism industry such as personal

use stand-up paddleboards, kayaks, and shore swimmers. The
number of users and revenue are estimates with the best available
information as of 2013. There are new companies surfacing and
ones operating illegally or on the side, so these numbers reflect
an underestimation. Additionally, other islands (e.g., Maui and
Kauai) which have recently reported new dolphin-swim tour
companies have not been included. Operator costs were also not
accounted for including fuel, equipment, employee wages, etc., an
omission that represents a significant limitation to the research.
Other considerations not included in this analysis are the impact
of increasing boat traffic on the marine environment, use of
local man-made and natural resources, and the rising human
conflicts between user groups. The data provided represent an
approximation of the dolphin-swim industry in Hawaii to give an
idea of the participant numbers and revenue generated. Further
research should explore the indirect costs and how much money
is being funneled back to the communities surrounding dolphin-
swim activities. Socioeconomic conditions vary for Hawaiian
residents; for example, high poverty rates especially in the
Waianae area can exceed 17%, more than 7% higher than the
nationwide rate (Impact Assessment Inc., 2007).

CONCLUSION

As a whole, spinner dolphin tourism and marine tourism in
Hawaii is severely under-studied and under-valued. This scenario
analysis presents a first attempt at an accountability exercise
based on a series of assumptions regarding demand of the
Hawaiian dolphin tourism industry and its potential impact
for the state. A better grasp on the broader economics of
dolphin-swim tourism is necessary to gauge both direct and
indirect effects which are not accounted for in this study. The
estimates generated in this research provide a first and look
at the potential revenue generated from an under-regulated
and growing industry. The revenue potential identified in this
research offers insight into the possible resources that could
be made available for conservation and regulation enforcement,
while still allowing for economic development. However, as the
popularity and revenue growth increase, growing demand will
be placed on the spinner dolphin population. Common-pool
resources such as dolphins can easily become overly exploited
through tourism if not managed appropriately (Heenehan et al.,
2015). If growth continues without any additional protection
or enforcement serious impacts will be placed on the dolphin
population, leading to possible decline of the population or
shift of habitat (Tyne et al, 2018; Kassamali-Fox et al,
2020). This would not only be a worst-case scenario for the
genetically distinct Hawaiian spinner dolphin population, but
would potentially crash the dolphin tourism industry as well,
adding to the long list of species that have succumbed to the
tragedy of the commons.

The benefit of providing a first analysis and estimate of the
direct revenue associated with spinner dolphin-swim tourism
is that it can offer resource managers a starting point for an
assessment of a previously under-estimated component of the
marine tourism industry in Hawaii. Resource managers should
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be working closely with the dolphin tourism stakeholders to
better understand how conservation and regulation can be
worked into local business models. There are large groups of
stakeholders both commercially and in the community that
interact with the spinner dolphins on a daily basis. They too
could be collecting data on dolphin encounters to enhance the
knowledge base and monitoring of the growing number of boats
and people interacting with the dolphins in the water. Further
understanding of the current practices and companies guiding
dolphin tours is critical when reviewing and developing new laws
and management of the dolphin-swim bays.
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