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Balancing the sustainable practices of whale watching and cetacean species

conservation is an enormous challenge for the countries that rely on whale watching

tourism industry. In this study, we employ the choice experiment method to estimate

the tourists’ heterogeneity preferences (THP) on different attributes to establish an

impact mitigation program in Taiwan. We found that the scenario of integrated cetacean

conservation and sustainable whale-dolphin watching has the highest welfare effects

among all the proposed scenarios. Features that affect the differentiation of THP are: (1)

tourists’ awareness, and conservation attitudes, (2) nationality, and (3) monthly income.

The findings from this research could assist the government and tour operators to tailor

their policy and management strategy that respond to the present issues by focusing on

time schedule management, vessel slowdown distance, set up maximum boat numbers,

build-up operational guidance, and by establishing a conservation fund.

Keywords: choice experiment, sustainable tourism, whale watching, heterogeneous preferences,

willingness-to-pay, tour attributes, management strategy

INTRODUCTION

Around the world over the past few decades, the focus on marine mammals has shifted from
hunting to watching (New et al., 2020). Whale-dolphin watching (WDW) is an activity involving
watching cetaceans in their natural habitat for recreational, scientific and educational purposes
(Würsig et al., 2009). It is a form of wildlife tourism and one of the fastest booming tourism
segment in the world (Kuo et al., 2012). The market cap of the WDW industry is estimated to be
more than US$2 billion annually (Mann, 2017). WDW is regarded as a panacea for cetacean species
conservation and delivering economic opportunity across the world (Mustika et al., 2012; Buultjens
et al., 2016). Hoyt (2001) claims that WDW provides crucial income for local communities,
enhances the ability of scientists to study cetacean and their habitats for a long-term conservation
and fosters tourist’s awareness about cetaceans and the importance of preserving their habitats.

However, unsustainable practices could adversely affect the cetacean population. Therefore,
for the sustainable future of WDW, it should encompass the sustainable development principle
i.e., sustainable, environmentally friendly, and economically beneficial (O’Connor et al., 2009).
The negative impacts on target mammals caused by the WDW tourism industry undermine the
potential economical and education benefits (Bejder et al., 1999). Most of the countries that rely on
the WDW industry have no rules or enforcement when it comes to regulating the tour operators.
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Such an unregulated WDW industry has the potential to harm
cetaceans and their habitats (Mann, 2017). On the other hand, if
sustainably managed, WDW will contribute to the conservation
of marine mammals and support local economies. However,
the sustainability practices of tour operators’ and their behavior
around marine mammals are extremely concerning (O’Connor
et al., 2009). To encourage the sustainable use of cetaceans and
prevent them from going extinct, The International Whaling
Commission (IWC) adapted a moratorium on commercial
whaling in 1986 (Cisneros-Montemayor et al., 2010; Chen, 2011).
The ever-increasing rate of public interest in viewing cetaceans
in the wild is quite remarkable. Growing popular demand has led
Asia to emerge as an important WDW destination in the world
(Bejder et al., 1999; O’Connor et al., 2009).

Taiwan, a small island country in East Asia, has an outstanding
potential for WDW because of its abundant and diverse cetacean
resources (Hoyt, 2001; Chou, 2002). In 1990, Taiwan added all the
cetacean species to a list of protectedmammals under theWildlife
Conservation Law (Chou, 2002). Since then, Taiwan has shifted
its focus from harvesting the cetacean species to protecting all
of them (Chen, 2011). The Taiwan Cetacean Stranding Network
(TCSN) was established, and the first official meeting was held
in 1996. The Taiwan Cetacean Society (TCS) was subsequently
founded in 1998. Thanks in large part to these developments,
WDW has become a major tourist attraction and has grown
considerably since 1997 (Chou, 2002). The East Coast of Taiwan
is a popular tourist’s destination for WDW, especially the trio
counties Yilan, Hualien and Taitung are the prime attraction
for the WDW tourism in Taiwan (O’Connor et al., 2009). The
eco-certification label was first introduced in Hualien County to
cope with the rising WDW tourism industry (Ku et al., 2014).
However, as things stand at time of writing, there is no guidance,
regulation, or law enforcement existing for this rapidly growing
form of tourism in Taiwan. Consequently, an overload of tourists
and uncontrolled WDW tour operators has serious implications
on cetaceans, their habitats, and the coastal environment of
Taiwan (Tseng et al., 2011).

Focusing on issues related to cetacean tourism and its
management, past studies have centered on tourism’s impacts
on whale-dolphin behavior (Janik and Thompson, 1996; Orams,
2000; Lusseau and Higham, 2004; Tyack, 2008; Amrein et al.,
2020), tourist vessel collisions (Waereebeek et al., 2007; Carrillo
and Ritter, 2010), tour operator compliance (Sorongon, 2010;
Sitar et al., 2016), tourist preferences (Kessler et al., 2014; Lee
et al., 2019b; Lissner and Mayer, 2020), tour operator regulations
(Giles and Koski, 2012; Chalcobsky et al., 2017), controlling
tourist numbers and carrying capacity (Hoyt, 2005; Fernandes
and Rossi-Santos, 2018), sustainable whale-watching (Orams,
2001; Hoyt, 2005; Lambert et al., 2010; Wearing et al., 2014;
Buultjens et al., 2016; Lissner and Mayer, 2020), and charging
fees to offer support for SWWT (Lee et al., 2019b; Lissner and
Mayer, 2020; Malinauskaite et al., 2020). The explosive growth of
the nature-based travel sector, along with the attendant threats
to the environment and increased concern about protecting the
remaining natural ecosystems have showcased major challenges
to tourism development (Boo, 1990).

Excessive numbers of tourists will have serious consequences
on a tourist destination (i.e., environmental, cultural, physical,
economic, and social condition). When taking tourism capacity
into account, balance has to be maintained between the
environment and the quality of tourists’ experiences (O’Reilly,
1986). The “limits of acceptable change” (LAC) is a valuable tool
in operationalizing the concept of sustainability in a tourism
destination (Ahn et al., 2002). Operations Management is
likewise a key element for organizations in the industry to be able
to achieve their goals related to improvement and productivity
with minimum effort (Kumar and Suresh, 2009). The tourism
industry may affect conservation efforts, and hence there is a
need for sustainable financing mechanisms that suffice to cover
the costs that can yield returns (Vaughan, 2000).

Based on the above review it is well-understood that there
is need to establish an impact mitigation scheme for SWWT
in cetacean watching sites. The proposed research can help
WDW tour operators, government policymakers and researchers
to achieve broad understanding into the THP on multiple
attributes and levels related to cetacean watching. We present a
systematic summarization of operations management, carrying
capacity and limit of acceptable change, and sustainable financing
in Section Literature Review. The Section Research Area and
Method describes an overview of our study site, researchmethod,
CE and attribute design and the marginal willingness to pay
(MWTP) for the hypothetical scenarios for SWWTmanagement.
Section Results, of this study presents tourists awareness and
the main research results. Section Conclusion and Management
Implication would summarize the discussion and the final
section concludes.

LITERATURE REVIEW

Operations Management
As stated by Jackson (2009), organizing staff and time are both
essential for any organization to achieve its goals. To protect
cetacean’s natural behavioral patterns, experts recommend that
the “one third space and time rules” must be followed, in order
for the whales to take a break fromWDW activities (Hoyt, 2007).
By the same token, the achievement of customer satisfaction and
resource utilization are the objectives of operations management
(Kumar and Suresh, 2009). According to Andrew Greasley,
“operations management is about the management of the
processes that produce or deliver goods and services” (Greasley,
2007). The WDW tour operators must demonstrate the time
schedule and plan to the tourists who have signed up for the
WDW activity (Ku et al., 2014). Coinciding with Taiwan starting
cetacean-watching tour activities in 1997 (Chou, 2002), Taiwan’s
cetacean-centric tourism became one of themost rapidly growing
tourism sectors in the world between 1994 and 1998 (Hoyt, 2001).
This unprecedented development has resulted in management
challenges and in competition among the tour operators (Tseng
et al., 2011). Operations managers have the obligation to
sustain the balance between customer service and resource
utilization. In cases of failure to do so, the operation managers
will face numerous challenges in their operations management
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(Kumar and Suresh, 2009). However, the tour operators may have
a feeling that following guidelines set by local or national agencies
will reduce the customer satisfaction (Lewis and Walker, 2018).
Cetacean species are dynamic and intelligent creatures, andmany
of their behaviors are unknown to us. Evidence shows thatWDW
activities have adverse effects on the cetacean species, and as a
result, many countries have enforced guidelines to mitigate those
effects (Sprogis et al., 2020). Largely, these guidelines obligate
tour boat operators to reduce their speed when approaching
cetacean species, maintain appropriate distance between the boat
and the cetaceans, and determine the manner in which boats
can approach them. The WDW tour operators must ensure that
they meet the guidelines set by local or national agencies at all
costs. If carefully implemented, their compliance can minimize
the negative impacts on the cetacean species and ensure the
economic and environmental sustainability of WDW activity
(Lewis and Walker, 2018).

Carrying Capacity and Limits of
Acceptable Change
Cetacean species use echolocation to connect with other
conspecifics, for detecting prey and predators, to avoid obstacles,
to orient and navigate and to gather information about their
surroundings (Mann et al., 2000; Tyack, 2008). These marine
mammals are also exposed to anthropogenic disturbances, such
as vessel noise. These anthropogenic vessel noises can negatively
impact the frequency, duration, redundancy and loudness of
Cetacean vocalizations (Tyack, 2008). Different destinations have
their corresponding carrying capacity levels. Moreover, the effect
of carrying capacity today will not be same as it will be tomorrow.
In other words, carrying capacity is a dynamic concept, and
the capacity of a given locus is likely to change over time
(Fletcher et al., 2017). Even though the tour operators might
try to limit the number of their customers to avoid exceeding
the carrying capacity of WDW activity (Higham and Lusseau,
2007), there is usually not enough information available for them
on how to calculate it. Defining carrying capacity of WDW
is thus the ultimate challenge for its sustainable management
(Berrow, 2003). Initially the notion of carrying capacity was
applied in the areas of recreation and transportation planning,
wildlife and fisheries management, water-quality and air-quality
management, and archaeological and anthropological studies
(Carey, 1993). Rees (1996) suggested that if the carrying capacity
is measured systematically, it will provide valuable area-based
indicators of sustainability. The World Tourism Organization
(UNWTO) defines carrying capacity as “the maximum number
of people that may visit a tourist destination at the same
time, without causing destruction of the physical, economic,
sociocultural environment, and an unacceptable decrease in the
quality of visitors’ satisfaction” (UNWTO, 1981).

The LAC was developed to resolve the shortcomings of the
notion of carrying capacity and it was intended to identify the
required conditions and the ways to achieve them. The LAC
addresses planners concerns about sustainability and how it can
be accomplished (McCool, 1994). The LAC criteria is pivotal
for sustainable WDW, since it is measurable and lends itself to

standard accounting practices for effectivemanagement (Higham
et al., 2008). In essence, the LAC is designed to attain balance in
a socio-ecological system (Diedrich et al., 2011).

Sustainable Financing
As the world move toward sustainable development, a consensus
is arising that tourism must also be environmentally sustainable
(Macleod and Todnem By, 2007). According to Higham
and Lusseau (2007), urgent research is needed for WDW
operators and policymakers to better understand marine
mammals, and for the conservation of the latter. The cost
of protecting marine environment (Balmford et al., 2004)
and protecting endangered species are extremely burdensome
(Damania and Bulte, 2007). However, tourists could provide
funding for the conservation of marine endangered species if
there was a funding mechanism in place (Cárdenas and Lew,
2016). Not only are funding sources very limited (Gravestock
et al., 2008), but the improper allocation of conservation
funds may also lead to failures to reach stated conservation
targets (Ressurreição et al., 2011). Vaughan (2000) claims that
sustainable financing is essential to maintain the stability of long-
term conservation practices. The European Commission defines
sustainable financing as “the process of taking environmental,
social and governance (ESG) considerations into account when
making investment decisions in the financial sector, leading to
more long-term investments in sustainable economic activities
and projects” (European Commission, 2021). Establishing
sustainable financing is urgently needed because tourist’s fees
have the potential to establish a sustainable financing mechanism
to overcome specific challenges in conservation (Edwards, 2009;
Thur, 2010).

To sum up, we integrate the perspectives of operations
management, carrying capacity and limit of acceptable change,
and sustainable financing into an impact mitigation program for
sustainable whale tourism management.

RESEARCH AREA AND METHOD

Study Site
Taiwan is a small island country located at the edge of the Asian
continental shelf (Ku et al., 2014) and is home to over one third
of the recorded cetacean species worldwide. Taiwan has recorded
31 species in its waters, and therefore the chances of spotting
whales and dolphins on the East Coast is between 80 and 90%
per trip. The best time the tourists can go for WDW in Taiwan
is between May and September. Each WDW cruise trip lasts
between 2 and 3 h and will cost 800NTD to 1000NTD per person
(East Coast National Scenic Area, 2017). This study chose four
harbors located on the East Coast of Taiwan as its research scope
(Figure 1). The reasons for selecting these harbors is because
the East Coast of Taiwan is a reliable place to view cetaceans,
primarily dolphins and whales (Ku et al., 2014; Chuang et al.,
2020). The East Coast of Taiwan is an ultimate feeding ground for
cetacean species because the Kuroshio Current and the coastal
rivers bring many migratory fish species to the East Coast of
Taiwan (Ku et al., 2014). Among locations with professional
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FIGURE 1 | Study area and sample points.

WDW operators, Wu-Shi port, Hualien port, Shi-ti port, and
Chenggong port attract the most WDW tourists in Taiwan.

Wu-Shi port is located in Yilan County. In terms of WDW
in Taiwan, Wu-Shi port is the biggest of all and has the largest
number (10) of WDW companies. As such, it attracts a sizable
volume of tourists (55% of respondents). Four of the WDW
operators at Wu-Shi port have eco-labeling certifications and
there are 12 WDW boats. Hualien port is the second largest
port and likewise attracts a large number of tourists (41% of
respondents), second only toWu-Shi port. There are threeWDW
companies in Hualien, with two having eco-labeling certification
and six WDW boats in total. Shi-ti port is also located in
Hualien County. Compared to Wu-Shi port and Hualien port,
Shi-ti port attracts a very small number of tourists (3% of
respondents). There are three WDW companies and three boats
operating there, one of which has eco-labeling certification.
Finally, Chenggong port is situated in Taitung County, and it
accounted for 1% of our tourist respondents. The reason for
Chenggong port having a very low number of WDW tourists is
that it has only one WDW company and one boat.

Choice Experiment Design for the Impact
Mitigation of SWWT Management
The economic valuation of biodiversity is regarded as a vital
element of decision making (Atkinson et al., 2014). The use
of environmental valuation methods has increased significantly
since the 1970’s (Hanley et al., 1998a). The contingent valuation
method (CVM) is well-established (Hanley et al., 1998a),
widely used (Venkatachalam, 2004) stated-preference technique
(Adamowicz et al., 1998) in the field of nonmarket valuation.

The CVM is used to elicit preferences from respondents by
using the simplest question format, usually involving binary
choices between two alternatives (i.e., comparing the status
quo with a hypothetical scenario; Portney, 1994; Carson, 2000;
Kinghorn and Willis, 2008). However, the CV method has been
found to have several issues (Carson, 2000), with these problems
well-known among CVM researchers who have discussed them
extensively (Loomis, 1987; Dalecki et al., 1993; Whitehead et al.,
1993; Blamey et al., 1999). In particular, a large number of studies
have criticized the CV method (Venkatachalam, 2004) for its
“yea-saying bias.” Irrespective of their true preferences to please
the interviewer, respondents wanting to say “yes” for themarginal
willingness to pay (MWTP; Mitchell et al., 1989).

The CE methodology attempts to overcome the limitations
of traditional methods such as CVM (Hanley et al., 1998b).
Incidentally, the Choice experiment (CE) has gained popularity
in recent decades because the CE possesses many advantages over
other valuation methods (Holmes et al., 2017). CE methodology
is a superior valuation method to estimate the economic value
of natural resources (Lee and Wang, 2017). In the peer-
reviewed literature CE is the most commonly used approach,
and its popularity is increasing steadily. In CE model, pre-
defined scenarios which contain different attributes and levels
are presented to the respondents (Kinghorn and Willis, 2008). In
addition to that, the cost attribute (such as a tour fee) is the only
attribute out of all the other attributes that influences the MWTP
(Zong et al., 2017). To express the present situation, a status quo
will be included as a baseline alternative (Hanley et al., 2001).
This allows them to choose what they consider the most valuable
attributes, as well as the tradeoffs they are willing to make, by
comparing among potential and extant scenarios (Kinghorn and
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Willis, 2008). Simply put, the CE method is an effective way to
elicit information about preferences from individuals.

In the field of tourism and environment, the usage of CE
methodology is considerably growing in recent years (Lee et al.,
2019b). Several studies have been conducted to elicit preferences
from respondents using CE methodology in the area of marine
tourism (Semeniuk et al., 2009; Mcvittie and Moran, 2010;
Wattage et al., 2011; Can and Alp, 2012; Börger et al., 2014).
CE studies have also been carried out in the realm of WDW,
such as one by Lee et al. (2019b), who examined tourists’
preferences for whale watching tourism attributes, along with
their MWTP for these various attributes. They found that the
tourists’ preference forWDWattributes were heterogeneous, and
the tourists favored tour options that has additional provisional
services, such as admission to the whale cultural village and
museum. In their study, increased chance of whale watching
and provision of interpretive services were both found to
be statistically significant. Bach and Burton (2017) conducted
their study at Shark Bay on the West Coast of Australia by
using CE methodology to evaluate the visitors’ experiences. The
respondents showed a high level of care about the dolphins’
welfare, as evidenced by their willing to pay an extra premium
of AU$33 to lower the probability of tours interfering with
the reproductive success of the dolphin population. The results
also highlighted that unlike Australians, tourists from New
Zealand and Europe were less likely to support the feeding
of dolphins. In a study by Martone et al. (2020), the tourists
reported they were willing to pay CA$302 for a higher chance
of viewing whales, compared to having a chance to view otters.
This preference was a powerful predictor for tourists’ choice of
wildlife-viewing tour packages on the West Coast of Vancouver
Island, in British Columbia, Canada. To our best knowledge,
only these aforementioned studies based on CE methodology
have successfully determined the THP in the realm of whale and
dolphin tourism.

To sum up, the aim of this study is to utilize the CE
methodology to establish an empirical model encapsulating
various characteristics of SWWT. Our research finding
will provide much needed information on cetacean species
conservation via establishing a conservation fund and an impact
mitigation program for sustainable whale-dolphin tourism.

The Attribute Design of the Tourists’
Preferences for SWWT
Time Schedule Management
Time management is one of the important aspects in the tourism
industry (Botti et al., 2008). At present, however, there is no
proper time schedule management agreement amongst the tour
operators on the East Coast of Taiwan (status quo). Therefore,
to give respondents an alternative to compare with the status
quo, we added “set up time schedule management among tour
operators” to regulate the resource management challenges in the
cetacean watching industry in Taiwan (Table 1).

Vessel Slowdown Distance
Joy et al. (2019) examined the potential benefits of vessel
slowdown on the resident killer whales in the southern Salish

Sea area. Their results show that reducing vessel speeds
when approaching cetacean species is expected to improve the
creatures’ habitat. So far, Taiwan has not established Exclusive
Contact Zones (ECZ) guidelines for tour vessel operators.
Therefore, to compare with the status quo which is “no
management guidelines,” we added “The boat should decelerate
when encountering marine mammals within 50 m” and “The
boat should decelerate when encountering marine mammals
within 150 m” to regulate the vessel speed and approach zone,
for the conservation of marine mammals (Table 1).

Maximum Boat Number
Janik and Thompson (1996) suggest that boat traffic should be
managed cautiously when it comes to cetacean watching. They
conducted their study on bottlenose dolphins at Moray Firth
in Northeastern Scotland. Their results showed the bottlenose
dolphins altered their natural behavior when they were exposed
to boats for a long period of time. Since there are no ECZ
guidelines in Taiwan, there is no limitation on the number
of boats approaching the whale/dolphin pods. Therefore, to
give respondents an alternative to compare with the status
quo, we added “regulate the maximum number of boats to 4”
and “regulate the maximum number of boats to 2” as options
(Table 1).

Operational Guidance
There have been incidents recorded where tour vessels have
struck cetaceans, causing injury or killing them, and in some
instances, boats have accidentally been overturned by whales
(Hoyt, 2009). So far, in Taiwan, the tour operators do not
follow any operational guidance to safeguard themselves, their
tourist charges, or the whale-dolphin pods. Therefore, to give
respondents an alternative to compare with the status quo,
we added “build up operational guidance for whale/dolphin
watching boats” (Table 1).

Conservation Fund
Lee et al. (2019b) estimated tourists’ willingness to donate to a
fund for the conservation of whales in their case study from
South Korea. The fifth attribute of our study is a monetary
attribute (i.e., conservation fund), which could be utilized to
protect the cetacean species in Taiwan. As of the time the study
was conducted, there was no whale-dolphin conservation fund in
Taiwan. Therefore, to give respondents an alternative to compare
with the status quo, we added “50 NTD per person per visit, 100
NTD per person per visit, 200 NTD per person per visit, and 300
NTD per person per visit as alternatives.”

The Questionnaire Design for Measuring
Tourists’ Preferences Toward the SWWT
Following the established design procedures of the CE
methodology (Juutinen et al., 2011; Sriarkarin and Lee,
2018; Lin et al., 2020), the attributes and levels were decided
upon after conducting a literature review covering impact
mitigation programs, operations management, carrying capacity
and LAC, and sustainable financing we also employed focus
group discussions (FGDs) with government officers, WDW
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TABLE 1 | Attributes and their levels with variable names used in the choice experiment.

Attributes Levels Variable name*

Time schedule management
a. Status quo-no time management TSM±

b. Setup time schedule management among tour operators TSM+

Vessel slowdown distance
a. Status quo-no management guidelines VSD±

b. The boat should decelerate when encountering marine mammal in 50m VSD+

c. The boat should decelerate when encountering marine mammal in 150m VSD++

Maximum boat number
a. Status quo-no limitation on number of boats MBN±

b. Regulate the maximum number of boats to 4 MBN+

c. Regulate the maximum number of boats to 2 MBN++

Operational guidance
a. Status quo-no operational guidance OG±

b. Build-up operational guidance for whale-dolphin watching boats OG+

Conservation fund

a. Status quo-no whale-dolphin conservation fund CF

b. $50 NTD/trip/tourist

c. $100 NTD/trip/tourist

d. $200 NTD/trip/tourist

e. $300 NTD/trip/tourist

*The level of each attribute describes the basic alternative and level change for the impact mitigation program for sustainable whale-dolphin watching management.

tour managers, and representatives of non-governmental
organizations (NGOs) to inform our choice of attributes and
levels. Based on the insights from different stakeholders we
conducted a small-scale pilot study on May 2017. We built our
final version of our questionnaire formulated on the pilot study.
The final version of our research questionnaire contains three
parts. The first part of the questionnaire introduces the survey
and focuses on the tourist’s awareness and behavior during their
WDW trip. The second part of the questionnaire contained the
CE, this part is of paramount importance from the standpoint of
eliciting respondents’ preferences for the potential WDW impact
mitigation program. The choice sets as illustrated and presented
in Figure 2 encompassing various attributes and levels related
to SWWT management (Table 1). In addition to that, the third
part contained questions related to the respondents social and
economics characteristics as presented in Table 2.

All the attributes and levels of the impact mitigation program
for SWWT are summarized in Table 1. The combination of all
these attributes gave rise to 180 possible profiles (2X3X3X2X5 =
180). To design our CE questionnaire, we utilized an orthogonal
main effect design (OMED) present in the SPSS software. This
OMED is widely used and applied in choice modeling studies
(Louviere et al., 2000; Mangham et al., 2009; Semeniuk et al.,
2009; Lee et al., 2019a). The OMED procedure reduced the
180 possible combinations to 25 alternative WDW management
scenarios. The 25 alternatives were randomly organized into
three sets (i.e., choice sets), such that every choice set contained
the status quo, along with two proposed alternatives. The
unreasonable and dominating combinations were deleted, which
resulted in 16 combinations. Some examples of our choice
set encapsulating aspects and levels of the impact mitigation
program in sustainable WDW are illustrated in Figure 2. In the

first version of the questionnaire, the first three choice sets were
used, and so on to generate our 40 distinctive versions of the
questionnaire. Due to the differences that present in the choice
sets, this step was utilized to achieve reliable estimation results
and to reduce bias of the questionnaire (Juutinen et al., 2011).
Therefore, the respondents were presented with three choice
sets each, among which they were asked to select their most
preferable option.

The Choice Experiment Model
The CE is one of the non-market methods based on classical
welfare economics, that can be used for the economic valuation
of natural resources (Kinghorn and Willis, 2008; Vojáček and
Pecáková, 2010). The conditional logit model (CL), which is
used to demonstrate the respondents’ average preferences, is
the basis of CE analysis. The random parameter logit (RPL)
and latent class model (LCM) are extensively used in applied
economics for assessing preference heterogeneity. The RPL
model is an extendedmodel of the CLmodel. It is a highly flexible
and the best model available to access individual preferences
for each attribute in multiple discrete choices (Train, 2009;
Juutinen et al., 2011). The LCM is used to identify group
of visitors that have different preferences (Lee et al., 2019c).
Even though the RPL model is attractive due to its ability to
determine heterogeneity of preferences among individuals, the
LCM model is actually superior for understanding preference
heterogeneity among multiple groups, which is sometimes
referred as “class membership” (Gupta and Chintagunta, 1994;
Boxall and Adamowicz, 2002).

The CE model was derived from the Lancastrian consumer
model and the random utility theory. By using the random
utility model, the respondents are asked to choose their most
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FIGURE 2 | An example of choice experiments question used in CE for foreign tourists.

preferable options from a list of available alternatives (Lancaster,
1966; McFadden, 1973; Shoyama et al., 2013). The random utility
model can be represented by the summation of two components:

Uni = βniXni + εni (1)

where Uni is the utility function that the researcher models for
a decision maker “n” who faces a choice among alternatives “i.”
The first term, Xni, on the right side of the Equation1 is the
observable variable, and the second term, εni, is the unobservable
variable of the utility function, while βni is the utility parameter
associated with the level change (Louviere et al., 2000; Train,
2009).

Following Hausman and Wise (1978) and Lin et al. (2020),
the empirical utility function of the tourists’ impact mitigation
program preference can be expressed as:

Vi = ASC + β1TSM1i + β2VSD1i + β3VSD2i + β4MBN1i

+ β5MBN2i + β6OG1i + β7CFi (2)

where Vi is the utility function for SWWT, associated with
alternative “i” and other attributes and levels. The alternative
specific constant (ASC) is the status quo option for the WDW
impact mitigation program for each alternative. βi is the
estimated coefficient of alternative “i.” Where β1 is the coefficient
of the time schedule management; TSMi represents the attribute
level for the time schedule management at level 1; β2−3 are the
coefficients of the vessel slowdown distance; VSD1i and VSD2i

are the vessel slowdown distance at levels 1 and 2; β4−5 are
the coefficients of the maximum number of boats; MBN1i and
MBN2i are for the maximum number of boats at levels 1 and
2, respectively; β6 is the coefficient of the operational guidance;
OGi is for the operational guidance at level 1; β7 is the coefficient
of the conservation fund ; and the variable CFi represents the
cost attribute.

The MWTP for SWWT can be estimated by the ratio of two
parameters (Hensher et al., 2005) as written in Equation 3.

MWTPi =
−β i

βcfund
(3)

Where −β i is the attribute parameter of the sustainable
whale/dolphin watching tourism, and βcfund is the financial
parameter of the conservation fund.

Hypothetical Scenarios for SWWT
Management
The CE method was used to estimate the welfare effects under
hypothetical scenarios based on estimated results from the
RPL model (Sriarkarin and Lee, 2018; Lin et al., 2020) and
was applied in bird-watching recreation reduction scenarios
(Guimarães et al., 2014), eco-tour package scenarios (Zong et al.,
2017), and reef recreational impact mitigation management (Lee
et al., 2020). Therefore, we establish the hypothetical scenarios
for SWWT management regarding the attributes and levels in
Table 1. We calculate the corresponding MWTP following the
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TABLE 2 | Tourist’s demographics distribution in whale and dolphin watching

sites.

Characteristic All tourists Domestic Foreign

Number 595 466 129

Male 53.3% 51.9% 58.1%

Unmarried 61.7% 61.2% 62.0%

Age

20–29 27.2% 24.5% 37.2%

30–39 30.8% 28.5% 38.8%

40–49 25.9% 27.9% 18.6%

50 and above 16.1% 19.1% 5.4%

Education

High school and lower 17.0% 17.4% 15.5%

Undergraduate 57.3% 56.2% 61.2%

Graduate and above 25.7% 26.4% 23.3%

Joined the conservation

organization

11.3% 11.2% 11.6%

First time to participate in whale

dolphin watching activity

78.7% 72.6% 99.2%

Participating in the tour group

during this trip

23.5% 26.2% 14.0%

Agree that the whale watching

boat should chase the whales

and dolphin

28.9% 26.8% 36.4%

Identify and understand the

meaning of Eco-Label for whale

watching activity in Taiwan

22.9% 24.2% 13.2%

results of Equation 3 for each SWWT scenarios by comparing
the alternative options to the status quo. The scenarios for the
potential programs are synthesized as follows.

The following hypothetical programs were created for the
impact mitigation of WDW using attributes and changes:

• Program A—Up close cetacean experiential tour: This
program focuses on establishing an operational guidance
and a vessel slowdown distance of 50m when approaching
the whale-dolphin pods. Four boats can operate inside the
ECZ at a given time to provide tourists a better experience
watching the whale/dolphin pods. As for the time schedule
management, we maintain the status quo.

• Program B—Basic WDW management: This program
focuses on establishing an operational guidance and
time schedule management among the tour operators
for sustainable management of WDW. Four boats can
operate inside the ECZ at the same time to experience the
whale/dolphin pods at the distance of 150m.

• Program C—Profound tourist experience and cetacean

conservation: The third program focuses on enhancing the
tourists’ experience by maintaining the vessel slowdown
distance at 50m when approaching whale/dolphin pods. With
conservation in mind, two boats can operate in the ECZ at the
same time. An operational guidance is established among tour
operators. As for the time schedule management, we maintain
the status quo.

• Program D—Integrated cetacean conservation and

sustainable whale-dolphin watching: Sustainable

management of WDW: This program focuses on conservation
of cetacean species and sustainable WDW by establishing an
operational guidance and time schedule management among
tour operators. Within the ECZ, two boats can operate at the
same time while tourists experience watching whale/dolphin
pods at the distance of 150m.

Sampling Design and Survey Data
At 4% estimate bias and 95% confidence level, we assume that
the local and international tourists have the same heterogeneity
preferences for SWWT in Eastern Taiwan. Based on that, we
decided the total number of respondents in WDW sites would
be at 600. The CE surveys was conducted with 600 randomly
selected tourists in the form of on-site interviews during the
period from June 2017 to October 2017 in Hualien Port and
in Wu-Shi Port, Taiwan. We chose Hualien Port and Wu-Shi
Port because they handle 95% of the WDW tourists in Eastern
Taiwan. The sample population of the study was made up of
Taiwanese and foreign tourists (over 18 years). The respondents
were selected randomly and only after they had finished the
WDW activity. Their participation took the form of face-to-face
interviews, which aided the respondents to better understand
the questionnaire when necessary. We removed five respondents
in our database analysis because of their incomplete answers.
The used database consists of 595 respondents including 466
domestic and 129 foreign tourists. Out of 595 samples, 299
samples were fromHualien port and 296 samples were fromWu-
Shi Port. A summary of the gathered statistical data is presented
in Table 2.

RESULTS

Demographics and Tourist’s Awareness
The share of male respondents from the survey is 53.3% and
female respondents accounted for46.7%. Among all respondents,
61.7% were unmarried. As for age distribution, the majority
of the respondents were in the cohorts of 30- to 39-years-
old (30.8%), and 20- to 29-years-old (27.2%). In terms
of education, 57.3% of the respondents had undergraduate
university level and 25.7% had a master’s degree or above.
Most tourists (88.7%) don’t hold membership with any
conservation organization.

Most of the tourists (78.7%) were taking part in a WDW
activity for the first time, while 76.5% tourists were independent
tourists, in the sense that they were not part of any organized
tour groups during this WDW activity. A majority (71.1%)
of the tourists were concerned about the boats chasing
whale/dolphin pods for a better view, and only 22.9% of
the tourists could identify and understand the Eco-Label for
WDW activities.

Support for Impact Mitigation Program
Most of the tourists (85%) prefer an alternative option to the
status quo, which exhibits their support for the WDW impact
mitigation program (Table 3). Out of 595 respondents, 466
were domestic tourists (i.e., Taiwan nationals) and 129 were
foreigners (i.e., not Taiwan nationals). We found out that a
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majority of both local (84.30%) and foreign tourists (89.1%)
prefer an alternative option, whereas only a much smaller
percentage of international (10.9%) and local tourists (15.70%)
support the status quo. Overall, an overwhelming majority of
the tourists (85.30%) would like to support the WDW impact
mitigation program.

Estimation of Tourist Preferences for an
Impact Mitigation Program in WDW
The RPL model is estimated using NLOGIT 5.0 to explore
the level of each attribute to estimate the tourists’ preferences
for an impact mitigation program in WDW. The results
of the RPL model are presented in Table 4, we found
that the log-likelihood values of 821.7 and 934 exceed
the critical value of chi square distribution of 29.14 and
38.93 on both sides, respectively, showing that the model
is appropriate. The parameters on the left side, except for
controlling the maximum number of boats (MBN1) are
at the 1% significance level. The significant and negative

TABLE 3 | Tourists’ preference to establish an impact mitigation program.

Alternative

Research area All tourists Domestic Foreign

(n = 595) (n = 466) (n = 129)

preference

Status quo 14.70a 15.7a 10.9a

Alternative option 85.30b 84.3b 89.1b

aMeans the percentage of tourists who prefer the status quo.
bMeans the percentage of tourists that chose alternative option to establish an impact

mitigation program.

sign on the ASC coefficient implies that the tourists
would support for an impact reduction program for the
SWWTmanagement.

On the right side, the parameters are significant, similar
to what we observe in the left-hand side of the table.
While the RPL model can capture unobserved heterogeneity,
the RPL model is not capable of explaining the sources of
heterogeneity (Boxall and Adamowicz, 2002). To effectively
explain the sources of heterogeneity, the utility function should
include the interactions of respondents’ sociodemographic
characteristics, attitudes, and perceptions with choice-specific
attributes, such as the conservation fund. This helps the
RPL model to capture the preference variation in connection
with the random and conditional heterogeneity, therefore
improving the goodness-of-fit (Revelt and Train, 1998; Hoyos,
2010).

The interaction of conservation fund (CF) with location,
income and chasing the marine mammals for a better view
gave us a new insight. First, according to the right side
of Table 4, the interaction between conservation fund and
location (CF∗Location) shows that the tourists in Yilan are
willing to pay less for the conservation fund compared
to the tourists who experienced WDW in Hualien port.
Second, the interaction between conservation fund and income
(CF∗Income) shows that the tourists with low income show
strong support for the notion that there should be an
impact mitigation program in WDW activities. Thirdly, the
interaction between conservation fund and chasing the marine
mammals for a better view (CF∗Chase) reveals that the tourists
who are willing to pay less money for a conservation fund
do not prefer the idea of chasing marine mammals for a
better view.

TABLE 4 | Results of the random parameter logit model with interactions.

Attributes and levels Coefficient (t-value) Coefficient std (t-value) Interaction with CF

Coefficient (t-value) Coefficient std (t-value)

ASC −2.34 (−4.88)*** 3.26 (9.72)*** −2.69 (−5.90)*** 3.88 (8.84)***

TSM+ 0.24 (2.86)*** 0.04 (0.09) 0.20 (2.06)** 0.12 (0.28)

VSD+ 0.27 (3.35)*** 0.44 (3.66)*** 0.32 (3.37)*** 0.55 (3.83)***

VSD++ 0.38 (3.59)*** 0.18 (0.56) 0.35 (2.79)*** 0.38 (1.49)

MBN++ 0.71 (7.27)*** 0.45 (2.92)*** 0.77 (6.42)*** 0.47 (2.04)***

MBN+ −0.02 (−0.37) 0.25 (1.28) −0.05 (−0.58) 0.46 (2.91)***

OG+ 0.32 (5.80)*** 0.10 (0.26) 0.35 (5.17)*** 0.11 (0.36)

CF −0.00595 (−10.48)*** −0.002 (−3.01)***

CF*Location −0.005 (−3.34)*** 0.01(6.18)***

CF*Income −0.005 (−3.66)*** 0.007(3.13)***

CF*CHASE −0.005 (−3.21)*** 0.004(1.18)

Log–likelihood ratio 821.7 Log–likelihood ratio 934.0

Chi Square χ2
0.01(14) = 29.14*** Chi Square χ

2
0.01(21) = 38.93***

***, **Significance at 1%, 5% level; ASC: alternative specific constants. Location: dummy variable, tourist in Yilan is as 1, otherwise as 0; Income: the median monthly income for tourists,

dummy variable, higher monthly income (>$40,000 NTD) as 1, otherwise is 0; Domestic: dummy variable, agree to chase the whale and dolphin is 1, otherwise is 0.
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TABLE 5 | Results of heterogeneity preferences to establish an impact mitigation program.

Attributes and levels Class 1 (29%) Class 2 (59%) Class 3 (12%)

Coef t-value Coef t-value Coef t-value

ASC −2.42 −1.58 −0.711 −1.24 −7.04 −0.03

TSM+ −0.025 −0.09 0.157 1.36 0.385 1.18

VSD+ −0.267 −0.80 0.367 3.33*** 0.190 0.70

VSD++ −0.067 −0.20 0.352 2.41** 0.462 1.11

MBN++ 0.234 0.88 0.53 4.4*** 1.39 3.39***

MBN+ −0.336 −0.95 −0.012 −0.13 0.193 0.66

OG+ −0.196 −0.79 0.402 5.21*** 0.035 0.17

FUND −0.01322 −4.74*** −0.00247 −3.79*** −0.00625 −3.40***

Class membership parameters Class1 Class2

Coe. t-value Coe. t-value

Constant 9.42 2.41** 10.22 2.61***

Higher income group −4.90 −2.16** −6.75 −3.0***

Tour group −2.22 −1.90* −4.02 −3.25***

Agree to chasing the marine mammal 2.40 2.5** 1.59 1.54

Able to recognize eco–label 0.91 0.92 2.37 2.19**

Higher education 1.41 1.48 2.88 2.75***

Willing to revisit −0.686 −0.87 −1.59 −1.75*

Foreign tourists −4.02 −2.86*** −4.24 −2.94***

Agree to keep appropriate distance with marine mammal −2.64 −1.46 −0.903 −33.47

Number of choice sets 1785

Log–likelihood Ratio 694.87

Chi Squared χ2
0.01[42] = 66.2

***, **, *Significance at 1%, 5%, and 10% level.

Tourist’s Heterogeneity Preferences for an
Impact Mitigation Program
This section utilizes the LCM model to estimate the difference in
preferences among different groups of tourists, and the tourists’
behaviors for the level of each attribute. The LCM analysis
informs the existence of three latent class. Table 5 shows that
the respondent’s income, education, nationality, tour group,
behavior and awareness about marine mammals are statistically
significant variables that explain tourists’ group (i.e., class)
membership. Latent class 2 is the largest, comprising 59% of
the tourists. Latent class 2 is made up of domestic tourists
with low income, higher education, ability to recognize the eco
label on the vessel, and who not likely to experience additional
WDW activities in the near future. The other latent class 1,
comprising 29% of the sample, consists of low-income earners
who expressed a behavior of chasing the marine mammals
for a better view. Surprisingly, the class 1 and 2 members
were individuals who came to the locations specifically to
experience the WDW activity. The conservation fund (CF)
attribute was at the 1% significance level among all the groups.
The negative sign on the CF indicates that the tourists are
not willing to contribute more for the conservation fund.
As expected, the tourists showed heterogeneity preferences

and we found a significant impact mitigation segment for
SWWTmanagement.

Comparison of Tourist’s Demographics
and Behavior for the Impact Mitigation
Program
Based on the LCM results (Table 5), we can separate all the
tourists in the sample into three groups. We estimated the
tourist’s demographics, behavior, and the level of awareness
between the three groups by cross and chi-square analysis
(Table 6). Class 1 consists of tourists who are 20–39 years
old, most of whom are domestic travelers (86.8%) who would
like to experience WDW activity individually, rather than by
joining tour groups. They were not able to recognize the eco-
label (91.9%) and, surprisingly, they had a higher education
level (85.3%) compared to the other class groups, and also had
mixed feelings about boats chasing marine mammals for a better
view. Class 2 consists of young tourists (87.8%) whose monthly
income is higher (20–60 k in NTD) that of the other class groups.
They like to experience the whale and dolphin watching activity
individually (as opposed to joining tour groups) and they prefer
a smaller number of surrounding boats (86.5%). Their ability to
recognize the eco-certification label (29.5%) was higher than that
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TABLE 6 | The class groups comparison among tourist’s demographics and the trip’s behavior.

Class group

Class 1 Class 2 Class 3

N = 136 N = 386 N = 73

Domestic or Foreign tourists

Domestic 118 86.8% 321 83.2% 27 37.0%

Foreign 18 13.2% 65 16.8% 46 63.0%

Chi–squire = 84.4, Sig < 0.001

Age

20–39 year–old 97 71.3% 339 87.8% 63 86.3%

40–59 year–old 25 18.4% 29 7.5% 7 9.6%

60 up year–old 14 10.3% 18 4.7% 3 4.1%

Chi–squire = 20.81, Sig < 0.001

Monthly Income

20–60 k 105 77.2% 314 81.3% 41 56.2%

60–80 k 11 8.1% 29 7.5% 11 15.1%

80 k above 20 14.7% 43 11.1% 21 28.8%

Chi–squire = 20.72 , Sig < 0.001

Education

Bachelor’s Degree or below 116 85.3% 264 68.4% 62 84.9%

Master’s Degree or above 20 14.7% 122 31.6% 11 15.1%

Chi–squire = 19.9, Sig < 0.001

Travel form

Individual 74 54.4% 341 88.3% 40 54.8%

Tour group 62 45.6% 45 11.7% 33 45.2%

Chi–squire = 86.07, Sig < 0.001

Acceptable number of surrounding whale watching boats

0–1 boats 102 75.0% 334 86.5% 61 83.6%

2–3 boats 18 13.2% 36 9.30% 11 15.1%

4 boats above 16 11.8% 16 4.10% 1 1.4%

Chi-squire = 17.45, Sig < 0.002

Recognize the eco labela for whale watching activity

Yes 11 8.1% 114 29.5% 11 15.1%

No 125 91.9% 272 70.5% 62 84.9%

Chi-squire = 29.09, Sig < 0.001

Agree with whale and dolphin watching management

Yes 107 78.7% 366 94.8% 70 95.9%

No 29 21.3% 20 5.2% 3 4.1%

Chi-squire = 35.09, Sig < 0.001

Agree that whale and dolphin watching boat should keep a distanceb from marine mammal

Yes 109 80.1% 379 98.2% 72 98.6%

No 27 19.9% 7 1.8% 1 1.4%

Chi-squire = 62.17, Sig < 0.001

Agree that whale and dolphin watching boat should chasing marine mammal for a better view

Yes 68 50.0% 94 24.4% 10 13.7%

No 68 50.0% 292 75.6% 63 86.3%

Chi-squire = 41.55, Sig < 0.001

χ20.05 (1) = 3.84, χ20.05 (2) = 5.99.
aThis Eco labels were certificated voluntarily and it’s in charge of the NGO.
bNot including the case that the whale or dolphin actively close to the boat when boat was idle.

of the other class groups. Class 3 is mostly made up of foreign
tourists (63%) and they support establishingWDWmanagement
(95.9%). They strongly disagree with the boats chasing marine
mammals for a better view (86.3%). Both class 2 (98.2%) and

class 3 (98.6%) overwhelmingly agree that the boats should keep
a minimum distance from marine mammals during their trips.

Although proximity to whales and dolphins enhances the
tourist experience, Curtin (2008) claims that tourists are also
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FIGURE 3 | The MWTP effects for impact mitigation program for sustainable whale and dolphin watching.

aware of the potential negative impacts on wildlife. To provide
the “best” whale-dolphin watching experience for the tourists,
the tour operators were found to be in the habit of chasing the
whale/dolphin pods (Buultjens et al., 2016; Sitar et al., 2016;
Prakash et al., 2019; Amrein et al., 2020). In contrast to chasing
marine mammals for a better view, Orams (2000) argues that
the tour operators do not need to chase the whale/dolphin pods
to satisfy the tourists, since doing so does not greatly influence
the satisfaction level of the latter. This is consistent with our
results from Table 6, which reveal that the tourists belonging to
class 1 (50%), class 2 (75.6%), and class 3 (86.3%) do not like
the idea of chasing marine mammals for a better view, which is
also supported by Prakash et al. (2019). On the other hand, the
tourists from class 1 (80.1%), class 2 (98.2%), and class 3 (98.6%)
agree that the tour boats should maintain appropriate distance
from the marine mammals to minimize potential disturbances
(Steckenreuter et al., 2011; Villagra et al., 2021). Tourists from
class 1 (75%), class 2 (86.3%), and class 3 (83.6%) would like to
enjoy whale-dolphin pods with less tour boats surrounding them.

MWTP Effects for the Hypothetical
Scenarios of an Impact Mitigation Program
in WDW Activities
In light of the documented negative impacts on wildlife-
based tourism (Wilson and Tisdell, 2003), we developed four
hypothetical scenarios as appropriate guidelines for a whale-
dolphin impact mitigation program for sustainable WDW
(Figure 3). The CE method has the benefit of allowing
researchers to determine the welfare effects from the estimated
coefficients of attributes, such that the attributes can be grouped
together (Bergmann et al., 2006). Based the RPL model,
program IV has the highest MWTP among all the programs

(279.7 $NTD/trip/person), followed by program III (220.5
$NTD/trip/person), program II (159.7 $NTD/trip/person) and
program I (100.5 $NTD/trip/person), respectively. The program
for which the tourists have the highest preference combines the
operational program, time schedule management among tour
operators, and allowing two boats to operate at the distance of
150m from the mammals in the ECZ. The proposed hypothetical
scenarios could be used as an outline for WDW tour operators
and policymakers for the SWWT in the post COVID-19 era.

DISCUSSION

This study aimed to construct (Figure 4) a whale-dolphin impact
mitigation program established on the concepts of operations
management, carrying capacity and LAC, and sustainable
financing while prior research (Bach and Burton, 2017; Lee
et al., 2019b; Martone et al., 2020; Schwarzmann et al., 2021)
has investigated domestic tourists’ preference heterogeneity, we
take an alternative approach to exploring the preferences of
tourists with regard to establishing an impact mitigation program
for sustainable whale-dolphin tourism. Our results contribute
to the extant literature by improving on previous studies that
have neglected to draw comparisons between domestic and
international tourists across different attributes, such as time
schedule management, vessel slowdown distance, maximum boat
number, operational guidance, and a conservation fund.

Our results affirmed that the tourists prefer to have an
alternative SWWT impact mitigation program at WDW sites in
Taiwan. Through the LCM results, we found three segmented
groups of tourists with different preference heterogeneity
regarding the WDW impact mitigation program in Taiwan. The
second group had the highest preferences for the main attributes
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FIGURE 4 | Conceptual framework to establish an impact mitigation program for a sustainable whale-dolphin watching management.

out of other groups, except for the time schedule management.
This group accounted for 59% of the respondents and had a
higher education, low income, and were domestic tourists. They
had knowledge of the Eco-certification label, so they were able
to recognize it, and they strongly disagree with chasing the
whale/dolphin pods for a better view.

A few studies have utilized the CE empirical results to develop
a wide range of scenarios based on the specially chosen attributes
and levels such as; land use scenarios in semi-arid watershed
environments (García-Llorente et al., 2012), economic evaluation
with management scenarios to improve the Nechisar National
Park ecosystem (Eticha, 2016), multiple scenarios for sustainable
national park management (Sriarkarin and Lee, 2018), and
alternative scenarios to improve the ecosystem services of
Sundarbans Mangrove Forest (Iqbal, 2020). Finally, we designed
four hypothetical scenarios as shown in Figure 3 as a guideline
for establishing a SWWT impact mitigation program in Taiwan.

Our key evidence, in the form of the RPL and LCM results,
reveals the whale/dolphin tour operators should incorporate
time schedulemanagement, vessel slowdown distance, maximum
boat number, operational guideline, and a conservation fund, as
effective elements for the promotion of sustainableWDW impact
mitigation program in Taiwan (Lusseau andHigham, 2004; Tseng
et al., 2011; Kuo et al., 2012; Amrein et al., 2020; Wu et al., 2020).

According to Chou (2002) and Chen (2011) long-term
cutting-edge research, management, and conservation strategies
are urgently needed in order to protect the unique species of

Taiwan. It should be noted that the tourist’s class 1 (78.7%),
class 2 (94.8%), and class 3 (95.7%) expressed their concern for
the conservation and sustainable utilization of whales/dolphins
in Taiwan. Even so, most of the tourist’s class 1 (81%), class 2
(29.5%), class 3 (15.1%), were not able to recognize the eco-
label. The tour managers should therefore focus on setting up
a conservation fund to raise awareness and promote sustainable
WDW and long-term conservation of cetacean species. In terms
of WDW tourists in Taiwan in 2015, there were 176,106 from
Hualien and 233,922 from Yilan. Based on this data, if the tour
operators implement the conservation fund, Hualien port and
Wu-Shi port could generate 47 million and 37 million NTD,
respectively, this money could support the long-term marine
mammal WDW and conservation.

In Taiwan, there is no regulation to limit the number of
boats in ECZ while approaching the cetacean pods. To reduce
adverse impacts on cetaceans, The International Fund for Animal
Welfare (IFAW) recommends that the maximum number of
boats in the ECZ should be restricted to three while experiencing
cetacean pods (Ifaw and Cetaces, 2009). Our suggestions from
‘integrated cetacean conservation and sustainable whale-dolphin
watching scenario’ are in line with the guidelines set up by IFAW
by limiting the maximum number of boats to two at a distance
of 150m to promote sustainable whale watching in Taiwan. If the
tour operators follow our guidelines based on our findings and
suggestions it could place Taiwan as one of the leading sustainable
whale watching destination in the world.
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CONCLUSION AND MANAGEMENT
IMPLICATION

Taiwan is one of the world’s leading WDW spots in the West-
Pacific (Chen, 2011). Even though Taiwan amended the Wildlife
Conservation Law on 23 June 1989 (Agoramoorthy, 2009), the
move could not guarantee the public’s respect for and awareness
about the cetacean species that provide these creatures the full
protection they deserve. As of time of writing and 20 years after
the firstWDW tourism operations began, there are still no proper
regulations in place governing the tour operators in Taiwan.
It is very hard to standardize the regulations and guidelines
for the tour operators, and their recognition of their own self-
interest in sustainable WDW needs to be cultivated to overcome
this shortcoming.

Based on the information from the results and discussion,
our research leads to the following policy and management
implications for a sustainable WDW management: (1)
Integrating time schedule management, vessel slowdown
distance, maximum boat number, operational guideline,
and conservation fund could maintain the balance between
sustainable WDW and cetacean conversation in Taiwan. (2)
A management plan should include the Integrated cetacean
conservation and sustainable whale-dolphin watching scenario
that emphasize on establishing an operational guidance,
time schedule management, regulating the maximum
number of boats to 2 and decelerate the WDW boats in
150m when encountering cetacean pods. (3) Integrating
the quantitative and qualitative data would assist the tour
operators and policymakers to build target segmentation
strategies to establish sustainable impact mitigation programs
in Taiwan (Lee and Wang, 2017; Sriarkarin and Lee, 2018;
Lee et al., 2019b,c, 2020; Lin et al., 2020). (4) The tourist’s
heterogeneity preference between three identified latent classes
can inform about appropriate market segmentation for an

impact mitigation program to achieve SWWT management
in Taiwan. Finally, we have shown that our results have
potential policy and management implications based on our
significant results.
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