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Abstract: To stand out in the hot spring tourism industry, customer satisfaction has become the crucial
issue for competitiveness. A company cannot implement several customer satisfaction improvement
practices altogether with limited resources. Researchers advocate that companies should evaluate the
relationships among success factors and explore determinants for their improvement implementation.
However, such a relationship evaluation has not yet been adequately performed. This paper intends
to explore the determinants for improving hot spring customer satisfaction. Adopting grounded
theory (GT) and using data collected from websites, Ctrip and Qunar, the first 12 key factors for
customer satisfaction were identified. Then, their interrelationships were assessed by 15 experts,
and interpretive structural modeling (ISM) was employed to analyze the interrelationships and the
driving and dependence power among key factors. The results show that “Environment Quality”,
“Special Resource”, “Convenience”, “Food”, Service Quality”, and “Facilities” were the decisive
factors affecting customer satisfaction. The findings offer important implications for hot spring
management and practice. The contribution of this study is using a novel approach to establish a
hierarchical structural model for comprehensive understanding of factor relationships that influence
hot spring tourists’ satisfaction and to explore decisive factors which can help hot spring practitioners
to better plan and design effective improvement strategies to attract potential new consumers and
retain their current consumers, especially with limited resources.

Keywords: hot spring; customer satisfaction; interpretive structural modeling; decisive factors;
grounded theory

1. Introduction

Hot spring tourism is one of the most popular types of tourism [1], which often attracts thousands
of domestic and international travelers to visit annually [2,3]. With the rapid growth of economic
and wellness tourism in China, the hot spring tour has become a popular holiday activity. Chinese
consumers tend to enjoy holidays in hot spring resorts. With continuing steady investment in new hot
springs resorts and ongoing strong growth in hot spring-based tourism, according to the 2017 Global
Wellness Institute report, China accounted for 31.2% of global revenues in thermal/mineral springs
tourism in 2017 because of the ongoing massive investments in hot spring resorts [4]. Furthermore,
in order to raise standards and industry quality to attract foreign visitors, the Chinese government
has established a national hot spring committee and regulations related to water quality, safety
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management, and the rating of “hot springs towns” [4]. However, the market of hot spring resorts is
gradually becoming more saturated with more intense competition. Consequently, it becomes difficult
for the management to distinguish their operations from other market participants in order to increase
or maintain their market share if they do not strategically change or improve.

Applicable to both tourism and leisure activities, hot spring resources are not only viewed as
a large steaming pool and a “health spa”; instead, they have become cultural carriers for fitness,
relaxation, and leisure tourism [5]. Compared with those of sightseeing tours, consumers of hot
spring tourism demand higher satisfaction. Delivering superior customer value and satisfaction is
crucial to a destination’s competitive edge [6]. In the largest contemporary service industry, one of the
greatest challenges encountered by management is to deliver and maintain customer satisfaction [7,8].
Contemporary tourists want to have a unique experience and are no longer interested in purchasing a
standardized product/service; therefore, to meet the new demands, tourist destinations must assign top
priority to achieving tourist satisfaction [9]. On the other hand, with the development of the Internet
and social networks, it is easier to transfer customers, and it is more difficult to maintain customer
loyalty. Keeping high customer satisfaction today is more difficult but also very important in order to
maintain hot spring tourists’ loyalty.

Currently, studies on hot spring resources from the perspective of customers are focused on the
utilization and exploitation of hot spring tourist resources [10,11], the competitiveness of hot spring
tourism [12], the problems in exploitation [11,13], and the service quality of hot spring tourism [3,14–16].
Although many researchers are concerned with the relationships among service quality [17,18],
emotion [19,20], revisit intention or loyalty [21–23], destination image [24,25], satisfaction [23,26], and
the sustainable hot spring business [10,15,27,28], few studies have been conducted on identifying
decisive factors that could influence the generation of customer satisfaction with hot spring tourism.
Moreover, even though some scholars have found the antecedents to satisfaction, they have yet to
consider the potential influencing relationships between such factors. In fact, the independence
among antecedents is not a realistic assumption in many real-world problems [29]. Different forms
of interactions among antecedents might occur in real life situations [29–32]. Exploring contextual
relationships and building a hierarchical structural model among key factors can help hot spring
tourism service providers to understand which key factors are essential, and those that are very
important, thereby utilizing that knowledge to effectively develop operation improvement strategies
focusing on decisive factors [3]. Such a hierarchical model can help hot spring service providers to
understand exactly what products and services they must offer, and how they should or could offer
them to meet consumers’ needs in order to attract them, thereby achieving high customer satisfaction
with limited resources.

Based on the above discussion, the aim of this research is to provide a comprehensive understanding
of the hierarchical model of different success factors in the hot spring tourism context and identify
the decisive factors to improve hot spring industry customer satisfaction. In this study, the grounded
theory (GT) approach and interpretive structural modeling (ISM) were employed to identify key success
factors, examine their interrelationships, driving and dependence power, and develop a hierarchical
structural model. The results show that “Environment Quality”, “Special Resource”, “Convenience”,
“Food”, “Service Quality”, and “Facilities” are the decisive factors affecting customer satisfaction;
“Consumption Emotion” and “Perceived Value” directly impact customers’ satisfaction; and the factor
“Targeted Consumers” is the core factor in the whole system, since it provides the only path to transform
influences from lower levels to higher levels. The primary contribution to the current literature on
hot spring tourism industry management is to provide a comprehensive understanding of contextual
relationships and a hierarchical structural model among key factors, and help hot spring tourism
service providers to understand which key factors are essential, and those that are very important,
thereby helping them to effectively develop strategies focusing on decisive factors. Furthermore, we
also aimed to initiate a new theoretical perspective for research in the field of hot spring tourism
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industry management. Apart from that, this study is the first using a novel integrated approach to
explore the decisive factors affecting customer satisfaction in the hot spring tourism industry.

The remainder of this article is organized as follows. The next section discusses the relevant
literature review. The methodology section demonstrates, step by step, the research procedures. The
following section describes the ISM approach for modeling the factors. The next section presents the
discussions and empirical implications for the managers. The last section presents the conclusion,
limitations and future research work.

2. Literature Review

To conduct the research, this section reviews the related literature consisting of hot spring tourism
research, customer satisfaction, and grounded theory.

2.1. Hot Springs Tourism Studies

Hot spring refers to spring with water at a temperature substantially higher than the air temperature
of the surrounding region [33]. Hot spring tourism is literally the combination of a hot spring and
tourism. As an emerging tourism theme that is dominated by participation and experience, hot spring
tourism is an important component of leisure tourism that integrates health preservation, leisure,
culture, and other functions [10]. Currently, there lacks a unified definition for hot spring tourism [34].
For example, from the phenomenon of social development viewpoint, believed that hot spring tourism
is a tourism activity conducted at hot spring locations away from one’s permanent residence during
leisure periods. Wu et al. [22] consider hot spring tourism as a special type of tourism. Tourists expect
to achieve the goal of spa health preservation and a leisure vacation through a special experience
and the cultural atmosphere of hot springs. In this study, hot spring tourism is defined as a generic
term for entertainment, health preservation, commercial conferences, and other leisure activities
conducted at hot spring locations, which is supported by a natural environment, cultural customs, and
quality services for the purposes of a hot spring experience, culture appreciation, health preservation,
relaxation, and holiday tourism.

Regarding hot spring tourism, consumers visit hot spring resorts with different purposes depending
on their different regions [35]. A study showed that the consumers in Asia often pursue their personal
inner peace (or peace of mind), so they pay more attention to seeking escape [36], a soothing
experience [21,37], and tranquility [38], while in Western countries, visitors always focus on social
factors in spas [21]. To reflect the strong customer demand, there is also a wide range of different types
of service features or characteristics among establishments. According to Lee and King’s [39] study,
in Asia, recreation in natural hot springs is usually used for vacation and leisure, connecting with
nature, experiencing cultural traditions, and pursuing alternative modalities for healing, rehabilitation,
and prevention. Meanwhile, Asians set up different types of hot spring establishments based on their
own history and culture to infuse more wellness-focused services. In China, for example, hot spring
resorts usually offer spa-related services, such as massage, traditional Chinese medicine/treatment,
hydrotherapy, and other treatments [21,40]; in Japan, most of the Japanese-style hot springs offer
thermal/mineral water for bathing or recreation. Affected by the traditional Chinese culture and
philosophy, in East, South, and Southeast Asia, customers usually emphasize the harmony between
man and nature [21]. They are not only concerned with the natural hot spring itself but also the
surrounding environment of the hot spring.

As a great combination of natural resources and leisure experiences, hot spring-based tourism has
garnered notable academic interest. Early researchers focused on the physical therapy of hot spring
resources. Medical scholars analyzed the medical function and value of hot spring resources [41]. Hot
spring developers often relied on medical authorities to advertise the medical function and value to
achieve the goal of attracting customers [34]. Under mass exploitation, researchers gradually became
concerned with the comprehensive evaluation of exploiting hot spring resources. With the increasing
awareness of the value of spa treatments, people began to attach importance to the commercial and
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economic value of hot springs, particularly the tourism industry, mainly for the behavior and demand
characteristics of tourists [18], travel motivations [36,38,42,43], the geographical characteristics of
customer marketing [15], as well as visitors’ evaluation of spa experiences [44]. In addition to focusing
on the value of hot spring resources, researchers later began to discuss the influencing factors of
hot spring tourism development, such as hot spring hot brand [45], the coordinated development
of the entire region’s economy, and ecology at the external macro level [12,15,46,47], while other
scholars studied the advantages and disadvantages of hot spring resorts with case analyses [12],
focused on services and activities at hot spring destinations [48–50], and service quality and consumer
preferences [15,22,35,48].

2.2. Customer Satisfaction

Customer satisfaction has always been considered an essential objective in all market sectors
because it is assumed that satisfied customers would repurchase the product/service and are more likely
to develop product loyalty [51]. Moreover, a wide range of literature [52–54] has shown that service
quality and customers satisfaction are conceptually distinct but closely related constructs. In addition,
both tourism and marketing literature have shown that satisfaction was found to influence behavioral
intentions [55,56]. Tourists who were satisfied with a destination might come back, be willing to pay a
price premium [57], recommend it, or favorably speak to other tourists [58]. The existing literature
indicates that customer satisfaction is dependent on a series of elements that belong to the subjective
area of the customer and to the objective quality of the product/service experienced [23,59]. In the
tourism context, the concept of tourist satisfaction is particularly difficult to address as the tourist
product is “complex” by definition. The complexity of the theme of tourist satisfaction depends on its
richness in terms of contents [60].

The literature concerning tourist satisfaction can be divided into two types: (1) Concentrating
the attention on the individual components influencing the satisfaction (customer perspective); and
(2) focusing on the intrinsic features of the product/service and on the means through which it is
delivered. In hot spring tourism, the predominant literature has examined the relationships among
service quality, emotion, destination image, revisit intentions, and customer satisfaction. Most scholars
have synthesized the effects of service quality and emotion on customer satisfaction, which transfers the
influence to revisit intentions and destination image, as perceived by hot spring customers. Although
many tourism researchers have questioned what customer satisfaction depends on, few studies are
concerned with customer satisfaction in hot spring tourism. In contrast to other contents of tourism, hot
spring tourism integrates the functions of tourism, leisure, and fitness into a more complex experiential
tourism [61]. Hence, it is necessary and significant to completely find those elements that could
influence tourist satisfaction.

In recent years, as online tourism has begun to develop, online comments data mining is also
well applied [62]. Researchers have begun to explore customers’ authentic experience and satisfaction
using tourists’ practical comment data from the consumer’s perspective [63]. Zheng [64] extracted
the frequently used words for describing the features of tourist destinations from the text data on
tourism review websites and constructed contents and themes based on different factors to explore
the tourists’ view of the tourism image. Recently, Zhao et al. [65] used the technical attributes of
online textual reviews and customers’ involvement in the review community to predict hotel overall
customer satisfaction.

Summarizing the literature review of hot springs tourism studies and customer satisfaction, there
are at least three research gaps. First, few existing studies systematically analyze the internal conditions
of hot spring tourism development with customer satisfaction at the microlevel. Second, although
researchers increasingly realize the importance of online data’s contribution to understanding consumer
satisfaction, few studies discuss hot spring tourism. Third, factors influencing consumer satisfaction
that were identified in previous studies were treated as isolated from each other, without explaining
what and how these factors influence each other. According to research studies, the independence of
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the factors is not a realistic assumption in many real-world problems. Different forms of interactions
among factors might occur in real-life situations [29–32], which need a more intelligent technique such
as ISM to deal with the particular need of the problem under consideration. In summary, systematic
comprehensive qualitative and quantitative analysis still needs to be conducted in the hot spring
tourism field, where researchers have rarely examined the influence relationships and routes among
hot spring consumer satisfaction factors.

2.3. Grounded Theory

Grounded theory (GT) is a systematic research methodology in social sciences involving the
construction of theory from data. It usually applies to qualitative research and solving micro problems
in social sciences [66]. The original desire of GT was to bridge the gap between theoretically uninformed
empirical research and empirically uninformed theory [67]. Generally, a study using GT is likely to
begin with a question on practical problems rather than with theoretical hypotheses and concludes
concepts and categories through analysis on the collected original data. This mean that GT is best used
when an existing model or theory does not apply to the population of interest or does not address all
variables of interest.

Even though Glaser and Strauss were the co-founders of GT, Glaser [68] later accused Strauss
and Corbin [69] of distorting the principles of the original GT. Since then, GT has developed its
distinct guidelines for data analysis and split into three approaches: (1) The Straussian approach [69],
(2) Glaserian approach [68], and (3) constructive approach [17]. Thus, the approach of GT selection is
congruent with the research cognitive style. Shojaei and Haeri [70] further emphasized that different
approaches of GT should not be mixed together. In this study, the Straussian approach was selected
since it best served the purposes of the current research, it is more prescriptive, and provides more
guidelines compared to others [70]. The Straussian approach was a systematic research design of GT
which highlights the use of data analyzing stages through open coding, axial coding, and selective
coding. According to Strauss and Corbin [69], open coding is the initial step, which involves scanning
and analyzing the gathered data to discover and identify broad concepts, properties, and dimensions;
axial coding is the act of relating categories to their subcategories along the lines of their properties and
dimensions, in order to form a more precise and complete explanation of the phenomenon. Finally,
selective coding is to refine and integrate the theory.

In tourism science studies, the qualitative analysis method in the GT is widely applied, especially
in analyzing causes and extracting theoretical dimensions and the main category. A number of
examples of tourism and hospitality studies that employed GT in recent years have been shown in
literature [67,71–73]. The GT is adopted in this paper, for it caters for the exploratory research herein
and breaks the limitations of optimistic research where the collected data and conclusion of theoretical
scope are subject to experiential perspectives or pre-assumed theoretical models. Against such a
background, the combination of first-hand data of online comments with the GT is very helpful for
extracting the influence concepts/categories (i.e., variables) of customer satisfaction really concerned
with hot spring tourism consumers.

3. Methodology

Interpretive structural modeling (ISM) is an interactive learning process in which a set of varied
but directly related variables are structured into a comprehensive, systemic model [74]. The objective
of ISM is “to expedite the process of creating a digraph, which can be converted to a structural model,
and then inspected and revised to capture the user’s best perceptions of the situation” [75]. ISM
has been applied by a number of researchers in various fields to develop a better understanding
of complex systems, such as analyzing vendor selection criteria [76], exploring the factors affecting
flexibility in a flexible manufacturing system [77], determining the mutual relationships between the
enablers of tourism value [78], and identifying the barriers to the implementation of total productive
maintenance [79]. The objective of this study is to utilize ISM to explore the relationships between
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various factors of customer satisfaction with hot spring tourism. The establishment of an ISM involves
a number of steps as below, and the process is outlined in Figure 1, which draws from other ISM-based
journal papers [80–82]. The details of the development of the structural models for each of the clusters
are provided in the case study section.Sustainability 2019, 11, x FOR PEER REVIEW 6 of 21 
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Step 1: Identify the factors affecting the customer satisfaction of hot spring tourism: Traditionally,
the variables can be identified through careful analysis of literature and expert reviews. To extract the
concepts that really concerned hot spring tourism consumers, the factors were directly extracted from
consumers’ online comments based on the GT method.

Step 2: Examine and interpret a contextual relationship: The contextual relationships among the
factors were examined, such as, if the factor “Facilities” influences “Convenience”, the relation must
be recorded. Additionally, an interpretation of the relation should also be made representing how
“Facilities” influences “Convenience”.

Step 3: Establish a structural self-interaction matrix (SSIM): SSIM clearly indicates pairwise
relationships among factors affecting the customer satisfaction of hot spring tourism into consideration.
There are four symbols (V, A, X, O) used to indicate the contextual relationships between factors.

Step 4: Develop an initial reachability matrix and final reachability matrix: The SSIM is transformed
into binary digits (0 or 1), and then the transitive relations are checked and are represented in the
reachability matrix to construct the final reachability matrix.

Step 5: Partition the final reachability matrix into different levels: Final reachability matrix leveling
is done for the factors to place the elements level-wise.

Step 6: Form a canonical matrix: The canonical matrix is developed through grouping factors
contained in the same level, across columns and rows of the final reachability matrix.

Step 7: Draw a directed graph and remove the transitive links: Based on the relationships obtained
in the reachability matrix, a directed graph is drawn, and the transitive links are removed.

Step 8: Convert the resultant digraph into an ISM by replacing factors nodes with statements.
Step 9: The ISM framework developed in Step 8 is examined to ensure conceptual inconsistency

and the necessary modifications are made.
Step 9: Classify the variables affecting the customer satisfaction of hot spring tourism: Variables

impacting the customer satisfaction of hot spring tourism are categorized into four groups, based on
driving power and dependence power.

4. Case Study: ISM Approach for Modeling the Factors of Hot Spring Customer Satisfaction

4.1. Research Context and Data Collection

In general, the identification of factors that influence hot spring customer satisfaction was
conducted through careful analysis of literature and expert reviews. In this study, the factors were
directly extracted from consumers’ online comments based on the GT method since it was a first-hand
record from the population of interest, and using the data collected to generate factors can really reflect
and explain the comprehensive emotion and behavior [83].

The Nanjing Tangshan Hot Spring Resort in China was selected as the research object of this
study for the following reasons: (1) It takes the lead in the four great hot spring sanatoriums of China
and is a world-renowned hot spring resort, containing more than 30 kinds of mineral substances and
microelements. (2) It is built for spa services, fitness and entertainment, holidays and more; in 2014, it
was rated the “Best Leisure and Holiday Destination of China”. In October 2015, Nanjing Tangshan
Hot Spring Resort became one of the first groups of National Tourist Resorts.

In order to collect online reviews for the Tangshan hot spring, this study selected two of China’s
third-party online tourism giants as samples. Ctrip is a leading provider of online ticketing services
with over 90 million members. Ctrip’s services include accommodation reservations, corporate travel
management, transportation ticketing, packaged tours, vacation reservations, and tourist information.
Qunar is a Chinese language tourist search engine. As Chinese leading third-party e-commerce
platforms, Ctrip and Qunar conform to the requirements of this study in terms of both user scale
and influence.

In GT analysis, the systematic analytic procedures of Strauss and Corbin [69] were employed.
The systematic procedures focus on hot spring consumers’ consumption experience and their online
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comments. In the context of this study, the aim was to extract from the individual’s perspective what
service attributers or features make her/him feel satisfied. The study employed a two-fold strategy,
using open coding first and then axial coding to find concepts or variables among online comments.

During the GT analysis phase, software NVivo 11.0 was used to code the data. After a literature
discussion and data collection which included the period between January 1, 2006 and June 1, 2018,
625 comments of tourists were encoded via NVivo11.0 with no pre-assumption and bias, 259 comments
encoded from Ctrip and 366 comments encoded from Qunar. Then, each online review was checked,
and we assigned codes to the review data. In the open coding phase, 62 significant and/or frequent
comments’ initial conceptualizations were generated from the original comment data. Subsequently,
the initial conceptualization with the same underlying idea was combined into one conceptual category,
and we finally obtained 15 categories. For instance, “Accommodation Environment” and “Air Quality”
were categorized into one category named “Environment Quality”. All these activities laid the
foundation for axial coding. Thus, the concepts and categories were named subject to the document
literature, the comment records and the discussion of the authors.

Regarding the abovementioned 15 conceptual categories defined during the axial coding phase,
12 main categories were further concluded in accordance with their internal relationships in the
selective coding process. Based on the comprehensive and systematic analysis of open coding, axial
coding and selective coding work, rigorous comparisons and refinements, and reference to the relevant
literature, twelve factors finally emerged: “Consumption Emotion”, “Convenience”, “Environmental
Quality”, “Facilities”, “Food’, “Hot Spring Quality”, “Target Consumers”, “Perceived Value”, “Price
Satisfaction”, “Service Quality”, and “Special Resources” (as shown in Table 1).

Table 1. Key success factors of hot spring identified based on grounded theory.

Factors Description

Consumption Emotion This refers to the set of emotional responses elicited during product use or
consumption experiences.

Convenience This refers to the convenience of buying or enjoying a service at a spa resort.

Environmental Quality It refers to the overall environment assessment of a hot spring resort including location, air
condition, and noise.

Facilities This refers to the interior decorations, hardware facilities and additional facilities such as
restaurants, exercise gyms, swimming pools, etc. [15].

Food It refers to something to eat or drink provided in a hot spring.

Hot Spring Quality It refers to the quality of hot springs such as the water quality, and water temperature [47].

Target Consumers It refers to different types of travelers who are more likely to visit the hot spring.

Perceived Value This refers to consumers’ overall assessment of the utility of a product or service based on
their perceptions of what was received versus what was provided.

Price This refers to the total monetary cost to the consumer of purchasing products or
service [48,49].

Satisfaction This refers to the customer’s fulfillment response: A judgment that a product or service
provides a pleasurable level of consumption-related fulfillment [14].

Service Quality
This refers to an abstract and elusive construct that has three features that make the
services unique: Intangibility, heterogeneity, and inseparability of production and
consumption [48].

Special Resources This refers to the specific natural resources in the region [48].

4.2. Data Analysis: Applying ISM

4.2.1. Structural Self-Interaction Matrix (SSIM)

After identifying and establishing the definition of each factor, the correlation between any two
factors (i and j) as well as the associated routing of relation was further examined. ISM recommends
making use of views of experts in examining the relationships among the factors that influence hot
spring consumer satisfaction. Therefore, in this study, to recognize the appropriate relationships among
the factors, 15 industry experts (the profile of 15 experts listed in Table 2), including top managers and
managers of hot spring firms, were invited to examine the influence relationships between these factors.
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Table 2. Profiles of 15 experts.

Gender
Male 8

Education

Below high school 0

Female 7 High school 0

Age
<35 3 College 6

35–45 7 Graduate study 9

>45 5

Working
experience

5–10 4

Respondent
title

Top Manager (CEO, General
Manager, Vice General Manager) 4 11–15 6

Senior Manager 5 More than 15 5

Manager 6

To evaluate the relationship between the various factors affecting hot spring customer satisfaction,
a contextual link of leads to type was selected. This means one factor assists in improving the effects of
another. Four symbols (V, A, X, O) were used for the category of the relationship that exists between
the identified factors.

V = If factor i influences factor j;
A = If factor i is influenced by factor j;
X = If factor i and j influence each other; and
O = if factor i and j do not influence each other.

To accurately assess factors reflecting the entire set of attributes of hot spring, based on their
experience and considering the contextual relationship for every factor, the experts used an appropriate
relationship symbol to directly assess the extent of relation between any two factors (i and j).
Furthermore, it is important to aggregate different experts’ opinions in group decision-making.
Many methods can be used to measure the central tendency of the experts’ assessments, such as mean,
median, and mode. Since the mode operation is the only method which fit nominal scale measurement,
this method was chosen to pool the experts’ assessments of any two factors. Table 3 (SSIM) is the
aggregated relationship assessment between 12 factors for improving customer satisfaction of the hot
spring tourism industry. From Table 3, it is seen that the factor “Consumption Emotion (S1)” can be
enhanced by the factor “Special Resources (S12)”. Therefore, the connection between these factors is
represented by ‘A’ for the entry (1, 12) in the SSIM, while the factor “Consumption Emotion (S1)” will
assist to enhance the factor “Satisfaction (S10)”; thus, the association of ‘V’ is represented for the entry
(1,10) in the SSIM.

Table 3. Structural self-interaction matrix (SSIM).

S12 S11 S10 S9 S8 S7 S6 S5 S4 S3 S2 S1

S1 A A V O O A A A A A A
S2 O O V O V O O O O O
S3 O O V O V V V O O
S4 O O V O V O O O
S5 O O V O V O O
S6 A O V O V V
S7 O O V O O
S8 A A V A
S9 O O V
S10 A A
S11 O
S12
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4.2.2. Development of the Initial and Final Reachability Matrix

When the SSIM was obtained, the symbols (V, A, X, O) in SSIM were converted into a binary digit
(i.e., 1s or 0s) matrix which was called the initial reachability matrix. The rules for transferring symbols
into binary digits were as follows:

• If the (i, j) entry in the SSIM is V, the (i, j) entry in the reachability matrix will be 1 and (j, i) entry
will be 0.

• If the (i, j) entry in the SSIM is A, the (i, j) entry in the reachability matrix will be 0 and (j, i) entry
will be 1.

• If the (i, j) entry in the SSIM is X, the (i, j) entry in the reachability matrix will be 1 and (j, i) entry
will be 1.

• If the (i, j) entry in the SSIM is O, the (i, j) entry in the reachability matrix will be 0 and (j, i) entry
will be 0.

Based on the above rules, the relationship symbols for all factors in SSIM were completely changed
binary numbers of 0s and 1s as shown in Table 4.

Table 4. Initial reachability matrix.

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12

S1 1 0 0 0 0 0 0 0 0 1 0 0
S2 1 1 0 0 0 0 0 1 0 1 0 0
S3 1 0 1 0 0 1 1 1 0 1 0 0
S4 1 0 0 1 0 0 0 1 0 1 0 0
S5 1 0 0 0 1 0 0 1 0 1 0 0
S6 1 0 0 0 0 1 1 1 0 1 0 0
S7 1 0 0 0 0 0 1 0 0 1 0 0
S8 0 0 0 0 0 0 0 1 0 1 0 0
S9 0 0 0 0 0 0 0 1 1 1 0 0
S10 0 0 0 0 0 0 0 0 0 1 0 0
S11 1 0 0 0 0 0 0 1 0 1 1 0
S12 1 0 0 0 0 1 0 1 0 1 0 1

4.2.3. Final Reachability Matrix

The final reachability matrix (see Table 5) was computed by incorporating the transitivity in
Table 4. Transitivity means the contextual relation in which if variable A is related to B and B is
related to C, then A will be necessarily related to C. The transitivity measurement was computed
by conducting a power iteration analysis. Since there was no transitivity effect in the context of this
research, transitivity entry does not exist in matrix 5.

Table 5. Final reachability matrix.

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 Drive Power

S1 1 0 0 0 0 0 0 0 0 1 0 0 2
S2 1 1 0 0 0 0 0 1 0 1 0 0 4
S3 1 0 1 0 0 1 1 1 0 1 0 0 6
S4 1 0 0 1 0 0 0 1 0 1 0 0 4
S5 1 0 0 0 1 0 0 1 0 1 0 0 4
S6 1 0 0 0 0 1 1 1 0 1 0 0 5
S7 1 0 0 0 0 0 1 0 0 1 0 0 3
S8 0 0 0 0 0 0 0 1 0 1 0 0 2
S9 0 0 0 0 0 0 0 1 1 1 0 0 3
S10 0 0 0 0 0 0 0 0 0 1 0 0 1
S11 1 0 0 0 0 0 0 1 0 1 1 0 4
S12 1 0 0 0 0 1 1 1 0 1 0 1 6

Dependence 9 1 1 1 1 3 4 9 1 12 1 1 44

[Legend: 1* shows transitivity].
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4.2.4. Partition of Reachability Matrix

In the reachability matrix, every factor has a reachability set and an antecedent set [84]; the
partition is done to find the level of factors and then the conical matrix is generated. The intersection set
of factors was determined by antecedents set and a reachability set. If the membership of intersection
set and reachability set was the same, then the top-level factor was identified and removed from the
next subsequent iteration. Similar iterations were repeated until all factors’ levels were determined.
The partition on the reachability matrix of iterations is presented in Table 6.

Table 6. Partition on the reachability matrix: Iterations.

Si R(Si) A(Si) C(Si) Level(Li)

S1 1,10 1,2,3,4,5,6,7,11,12 1 L2
S2 1,2,8,10 2 2 L3
S3 1,3,6,7,8,10 3 3 L5
S4 1,4,8,10 4 4 L3
S5 1,5,8,10 5 5 L3
S6 1,6,7,8,10 3,6,12 6 L4
S7 1,7,10 3,6,7,12 7 L3
S8 8,10 2,3,4,5,6,8,9,11,12 8 L2
S9 8,9,10 9 9 L3
S10 10 1,2,3,4,5,6,7,8,9,10,11,12 10 L1
S11 1,8,10,11 11 11 L3
S12 1,6,7,8,10,12 12 12 L5

4.2.5. Developing the Conical Matrix

The conical matrix (see Table 7) was used to develop the final digraph and structural model. It
was created through grouping all factors contained in the same level, across columns and rows of the
final reachability matrix. For example, factors (1) and (8) are found in level II, while (3) and (12) are
found in level V. All factors are ordered by their level partition.

Table 7. Canonical matrix.

S10 S1 S8 S2 S4 S7 S9 S11 S5 S6 S3 S12

S10 1 0 0 0 0 0 0 0 0 0 0 0
S1 1 1 0 0 0 0 0 0 0 0 0 0
S8 1 0 1 0 0 0 0 0 0 0 0 0
S2 1 1 1 1 0 0 0 0 0 0 0 0
S4 1 1 1 0 1 0 0 0 0 0 0 0
S7 1 1 0 0 0 1 0 0 0 0 0 0
S9 1 0 1 0 0 0 1 0 0 0 0 0
S11 1 1 1 0 0 0 0 1 0 0 0 0
S5 1 1 1 0 0 0 0 0 1 0 0 0
S6 1 1 1 0 0 1 0 0 0 1 0 0
S3 1 1 1 0 0 1 0 0 0 1 1 0
S12 1 1 1 0 0 1 0 0 0 1 0 1

4.2.6. Development of a Structural Model

The final ISM-based model of factors affecting consumers’ satisfaction of hot spring was constructed
from both the canonical matrix shown in Table 7 and the final reachability matrix shown in Table 5.
Based on the canonical matrix, a directed digraph including nodes and transitivity links was generated.
Arrows between nodes show the direction of the influence. If factor i influences j, an arrow will point
from i to j. For example, the factor “Service Quality (S3)” impacts the factor “‘Hot Spring Quality (S6)”,
so there is an arrow from S3 points to S6. The top-level factors are placed at the top of the diagraph,
and lower levels are placed at lower positions. Finally, the diagraph was developed by removing the
indirect links as shown in Figure 2.
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Figure 2. Interpretive structural modeling (ISM) model for factors of customers’ satisfaction of hot
springs tourism.

The digraph illustrates the direct relations among all factors, with arrows indicating the direction
of each impact. Figure 2 shows that these factors are divided into five levels in the hierarchy model.
“Satisfaction” is located at the top level, which directly depends on “Consumption Emotion” and
“Perceived Value”. The next level variables include “Convenience”, “Facilities”, “Target Consumers”,
“Price”, “Food”, And “Service Quality”. “Hot Spring Quality” is located at the fourth level, while the
bottom-level variables are “Environment Quality” and “Special Resources”, which are considered
strong enablers of the above factors. This means both factors “Environment Quality” and “Special
Resources” are the decisive factors affecting customer satisfaction.

4.2.7. Classification of Factors Impacting Hot Spring Tourism Customer Satisfaction

The classification of factors impacting hot spring tourism customer satisfaction was conducted
using MICMAC (Matrice d’Impacts Croisés Multiplication Appliquée á un Classement) analysis which
was developed by Duperrin and Godet [84]. MICMAC is a systematic analysis tool for categorizing
factors based on hidden and indirect relationships, as well as for assessing the extent to which they
influence each other [85]. Deshmukh and Mandal [76] claim that the primary goal of MICMAC analysis
is to analyze the driving power and dependence of each factor. “Driving power” refers to the degree of
influence that one factor exceeds another, and “Dependence” is defined as the extent to which one
factor is influenced by others. Based on driving power and dependence, a 2D driver-dependence
diagram can be created, with the horizontal axis representing the extent of dependence and the vertical
axis representing the extent of the driver [5]. Using MICMAC, the factors can be classified into four
clusters, namely: (1) The autonomous cluster, which consists of the factors that have a weak driving
power and weak dependence; (2) the dependent cluster, whose driving power is low but dependence
power is high; (3) the driver cluster, consisting of the factors that have strong driving power and weak
dependence; and (4) the linkage cluster, which includes factors that have strong driving power and
dependence. It was observed whether a factor with a strong driving power is a key factor.

Applying MICMAC analysis, the 12 factors can be classified into four clusters according to their
driving power and dependence (see Figure 3). The driver-dependence diagram shows that there is
one factor “Price” in autonomous clusters, meaning that “Price” is totally disconnected from this
system since it has both a weak driver power and dependence. The second cluster of dependent
factors includes “Satisfaction”, “Consumption Emotion”, “Target Consumer”, and “Perceived Value”.
These factors have strong dependence power and weak driving power and are at the top levels of
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the ISM hierarchy. Because of their strong dependence, all the other factors are required to advance
the dependent factors in achieving the goal of the system. Although there is no factor present in the
linkage cluster, it is worth noting that the factor “Target Consumer” is close to the border of the linkage
cluster. The independent cluster includes factors “Convenience”, “Environmental Quality”, “Facilities”,
“Food”, “Quality of Hot Spring”, “Service Quality”, and “Special Resources”, which are located at the
bottom levels of the ISM model. These factors have a strong driving power and weak dependence
power, indicating that they have a strong influence on the other factors in the dependent cluster.
Generally, these factors can be regarded as the focus of the management strategy by decision-makers.

Finally, integrated results of the ISM model and MICMAC analysis can help to conclude that
the factors “Special Resources”, “Environmental Quality”, “Facilities”, “Food”, “Service Quality”,
and “Convenience” are decisive factors for managers to improve their consumers’ satisfaction of hot
spring tourism.
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5. Discussions and Implication

5.1. Discussion

To stand out in the hot spring tourism industry, customer satisfaction has become the crucial
issue for competitiveness. A company cannot implement several customer satisfaction improvement
practices simultaneously with limited resources. Different from the previous research, which adopted
GT, based on user-generated reviews, this study discovered twelve factors related to customer
satisfaction with hot spring tourism. These factors were further evaluated, their relationship divided
into a five-level cluster, and finally, a hierarchical relationship model was established using ISM, and
MICMAC analysis was used to analyze the driving power and dependence of each factor. Comparing
the findings with the previous studies, we have a few interesting findings.

First, in accordance with previous studies on hot spring tourism, fundamental factors such as
“Environmental Quality”, “Hot Spring Quality”, “Food”, “Facilities”, “Convenience”, and “Service
Quality” are consistent [10,15,16]. These factors can be considered as basic means to influence consumer
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satisfaction of hot spring tourism. This result further supported the calls for considering “Perceived
Value” and “Satisfaction” in the hot spring tourism customer research [14,22,26]. The results showed
that “Satisfaction” is influenced by all factors and located at the top level as the target of the system.
Satisfaction can directly measure whether the customer perception is positive or negative. Furthermore,
consumers’ emotional experience directly determines the level of satisfaction, which is consistent with
a study conducted by Veasna et al. [25]. Thus, hot spring providers should find ways to develop strong
emotional hot spring establishments attachments for their tourists, which can lead to stronger hot
spring establishments loyalty and satisfaction [22,86].

Next, certain factors performed inconsistently with previous studies. Factors such as “Special
Resource”, “Target Consumers”, and “Consumption Emotion” were not found in many other studies
on hot spring tourism. “Special Resource” and “Environmental Quality” directly influence the hot
spring quality, which indicates that consumers are currently not satisfied with the function of hot
spring tourism. “Target Consumers” was noted by many customers in online reviews. People attach
great importance to a suitable hot spring crowd, such as couples, children, and the elderly. This
phenomenon can be explained by the fact that consumers usually prefer to enjoy their hot spring time
with others rather than alone. Furthermore, price has a disconnection with this system, which indicates
consumers are not sensitive to price fluctuation, while in Taiwan, visitors hope to have an excellent
quality with a reasonable price [15].

Moreover, the results of MICMAC analysis show that price has relatively few connections with
the system, and it seems like it can be excluded from the system. It is also apparent that hot springs are
high-grade goods, and its customers are able to afford the bill. Comparing “Consumption Emotion”
and “Perceived Value” with other factors, certain factors have played an indirect role in influencing
“Satisfaction”. “Environment Quality” and “Special Resources” are the decisive factors for achieving
consumers’ satisfaction, as they have high driving power and are located at the bottom of the model,
passing from “Hot Spring Quality” to “Target Consumer” and finally to “Satisfaction”. It can be
concluded that target consumers are the core factor, since this provides the only path to transforming
influences from lower levels to higher levels. Thus, these factors should be continuously and consciously
improved, as they have an overall effect on all other factors.

5.2. Managerial Implications

The major findings of this study also have significant managerial implications for hot spring
practitioners to make better use of hot spring resources and enhance performance. Based on findings,
several ideas relevant to improving consumption experience are offered, as follows:

First, improve environment quality and focus on delineating the experience’s own characteristics.
The ISM hierarchical model showed that “Environment Quality” and “Special Resources” are the
decisive factors for achieving consumers’ satisfaction, as they have high driving power and are located
at the bottom of the model. The problem of a hot spring development pattern is similar, with a
lack of cultural characteristics and brand effect [87]. Previous studies [3,88,89] have shown that
tourists may choose to visit hot springs to pursue leisure and the factors in personal internal peace,
so they pay more attention to seeking escape [36], a soothing experience [21,37], and tranquility [38].
Thus, “Environment Quality” such as silence, cleanliness, ecology, cultural features, and recreational
activities can be a staple attraction for many consumers, and managers should improve and focus on
creating hot spring environment specialties to distinguish themselves from competitors. Furthermore,
“Special Resources” such as chemical composition, microelements, and mineral concentration and
water temperature: Hot spring managers have to consider what will be best to allocate the resources to
in order sustain attraction to both new and existing customers. Managers and designers also need
to create and maintain source credibility, which could indeed affect tourist perceptions of hot spring
establishments satisfaction with regard to health benefits that hot springs may offer. That characteristic
not only attracts domestic tourists but also international tourists, especially Japanese [3]. Moreover,
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special ingredients are a crucial substance to guarantee hot spring quality. Investor need to strengthen
environmental protection and properly handle geothermal water [87].

Next, managers should consider psychological factors such as consumption emotion and perceived
value to provide better experiences for customers. The results show that consumption emotion and
perceived value directly impact customers’ satisfaction, and those two factors are influenced by
“Facilities”, “Food”, “Customers Service”, and “Convenience”. Previous studies also have shown
that consumers’ “Consumption Emotions” and “Perceived Value” are directly related to consumer
satisfaction [90,91], complaint behavior [92], and word-of-mouth intentions [55]. Thus, understanding
consumers’ consumption emotions and perceived value is crucial for hot spring service evaluation.
In the age of social media, understanding consumers’ consumption emotions and perceived value,
open face-to-face discussion with customers, and providing customer comment cards are good ways
to obtain indirect and open perceptions of customers [65]. Managers can translate a face-to-face
conversation to text data and use the GT method in this study to generate different psychological factors
of the text. They can also predict overall customer satisfaction from those conversations and comment
cards. Customers will have negative consumption emotions and perceived value when they feel
uncomfortable evaluating the hot spring establishments’ product and service, such as facilities, food,
customers service, water quality, surroundings and convenience [93]. Thus, indirect measurements of
their perception from conversation and comments avoid eliciting their perception directly and can
help managers to obtain their customers’ actual perception and predict their overall satisfaction [65].
Furthermore, the results also show that customers are not sensitive to price, which means operators
can save more time and effort for other factors such as improving the service quality and facilities and
creating a more convenience-oriented environment.

Thirdly, accurately locate targeted customers and provide differentiated services. This study shows
that targeted consumers are the core factor in the whole system. Different types of customers represent
diverse interests; therefore, managers should implement different measures and services. Moreover,
as Internet technology and the popularity of virtual communities have grown, more consumers are
commenting on products and services on the Internet, enabling firms to process them to objectively
understand consumers’ preferences and demands to implement effective marketing strategies, such as
mass marketing and one-to-one marketing done simultaneously with little cost and high speed [94]. In
this regard, developing a mechanism for identifying desirable product specifications from targeted
customers to provide enterprises with reference specifications in product planning, and thereby
reducing the time to market and improving targeted customers’ satisfaction [95], becomes significantly
important for the hot spring tourism industry.

6. Conclusions and Future Research Work

To grow and stand out in the intense competition of the hot spring tourism industry, customer
satisfaction has become the crucial issue for competitiveness. Companies cannot implement several
customer satisfaction improvement practices at the same time with limited resources. Researchers
advocate that companies should evaluate the relationships of success factors and explore determinants
for their improvement implementation. However, such a relationship evaluation is yet to be adequately
performed. With the popularity of internet technology and the growth of virtual communities, more
consumers are commenting on products and services on the Internet. In order to provide firms with
concentrated resources to plan intervention strategies to improve the determinants of customers’
satisfaction in hot springs, adopting the GT and using data collected from online comments, the first
12 key factors for customer satisfaction were identified. Then, the interrelationships of the key factors
were assessed by 15 experts, and ISM was employed to analyze the interrelationships and their driving
and dependence power.

From the ISM hierarchical model, it can be summarized that: (1) “Environment Quality” and
“Special Resources” are the decisive factors, as they have high driving power and are located at the
bottom of the model, both factors surpassing hot spring quality, target customers, and consumption
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emotion, finally influencing consumers’ satisfaction; (2) “Consumption Emotion” and “Perceived
Value” directly impact customers satisfaction, and those two factors are influenced by the factors
“Facilities”, “Food”, “Customer Service”, and “Convenience”, which are also the decisive factors of
consumer satisfaction as they are not influenced by any other factors; (3) “Targeted Consumers” is the
core factor in the whole system, since it provides the only path to transforming influences from lower
levels to higher levels; (4) the factor “Price” has a disconnection with this system, which indicates that
consumers are not sensitive to price fluctuation.

Furthermore, from a theoretical perspective, this study makes a number of significant contributions.
They are:

(1) This study is among the first to systematically explore how to fully utilize hot spring resources
from an online customer satisfaction perspective. We conducted a qualitative study based on
online review data generated by hot spring consumers. This study offers a list of factors of
customer satisfaction with minimal researcher bias and can thus be used for the development
of questionnaires for customer satisfaction studies, since the items were generated based on
user-generated review content.

(2) This study is among the first to uncover the influencing process or the paths of various factors
influencing customer satisfaction. The complex contextual relationships among the 12 factors were
identified using ISM and MICMAC methodology. The hierarchical structural model identified in
this study clearly depicted how factors influenced each other and how customers can be satisfied
in a step-by-step manner. Thus, the findings provided significant insights and were notable for hot
spring hoteliers or marketers to take resource-based marketing strategy into account when they
attempt to create a customer satisfaction relationship with the guests. For example, hot spring
providers must concentrate their resources on improving “Environment Quality” and maintaining
“Special Resources”. Furthermore, this hierarchical model can also lay the foundation for future
research that strives to test the research model related to customer satisfaction.

(3) From a methodological perspective, the results of this study provide more solid evidence to
support the integration of the GT method, ISM, and MICMAC with the content analysis, which
shows an effective application in future research. The combination of the GT method, ISM, and
MICMAC helps researchers not only to reveal customer consumption experiences but also to
highlight product and service variables customers care about, to provide customers’ perceptions
in a detailed way, and also to identify the direct and indirect relationships between variables.
It also helps to ascertain the influence process and the most fundamental factors that drive the
target variable. The approach this study adopted further demonstrates that it can be effectively
applied in factor exploration research in the hot spring tourism industry.

(4) Due to limited business resources, hot spring tourism service providers must plan appropriate
strategies to control costs while improving products and service quality, so as to ensure a viable
competitive edge [59]. The factors and their relationships identified in this study contribute to
measuring the consumer satisfaction of hot spring tourism, and that is beneficial to companies
and governments in order to become more efficient and successful.

However, several new possibilities have been revealed for future exploration. Future research
may utilize a larger survey sample size or other case to test the conclusion. Moreover, this article
uses ISM and MICMAC to explore the interrelationships between factors, but the interrelationships
between factors can be obscure and imprecise; thus, conventional “crisp” evaluation approaches can
be inadequate to suitably or effectively inform such an evaluation, and a future study can take the
ambiguity into account and incorporate fuzzy logic. Other approaches, such as AHP and DEMATEL
(Decision Making Trial and Evaluation Laboratory), can be used to compare the final results.
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