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Abstract: Most airlines make various efforts to enhance their customers’ levels of in-flight satisfaction
while offering alternative services and entertainment. As an innovative service item, some international
airlines plan in-flight casino facilities to relieve their customers’ boredom and fatigue emanating
from tedious long flights. Using a study sample of casino visitors in Korea, we intend to better
understand how potential airline passengers show their willingness to pay for the hypothetical
in-flight casino services. We also employ multiple choice experimental techniques to examine
preference heterogeneity embedded in the sampled population. Based on study results, several
management strategies are discussed for offering tailored in-flight entertainment services to targeted
market segments.
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1. Introduction

First-class is well known for a larger and more comfortable space and the highest standard of
service during a flight, so it is called ‘the most luxurious form of travel’ in the airline industry [1].
First-class has been an important part of making profits for airlines [2], but in the last few years, many
airlines (e.g., American Airlines, Qantas Airways, Singapore Airlines) have been trying to decrease the
number of first-class seats or eliminate first-class seats to make greater profits [3]. The airline industry
in Korea is in a similar circumstance. Asiana Airlines, the second largest airline company in Korea,
announced its plan to cut back on the number of first-class seats due to them being less profitable [4].
In addition, the growth of the low-cost airline industry has led to a change in the number of first-class
seats. According to the Korea Herald [5], low-cost airlines accounted for about 50 percent of domestic
passengers for the first time in 2014. Such a phenomenon puts pressure on full-service carriers to
implement a new type of management system.

This study intends to suggest a new business model for such a new type of management system,
focusing on in-flight casinos as a major breakthrough. It has been proven that a casino has a key role
in making a profit while traveling. Particularly in the case of a cruise trip, passengers spend several
hours on the cruise ship, so they tend to play casino games in order to relieve the boredom of long
trips. For instance, Ji and Mazzarella [6] argued that on-board casino operations help to enhance
cruise line revenue. Similarly, Ng and Yip [7] also suggested that a ship’s casino is very popular and
an important source of revenue. These studies show that an in-flight casino is a new service that
can give airlines such high profitability. In particular, such high profitability could contribute to the
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technological development of environmental-friendly management methods, which are costly [8].
In addition, similar to a cruise trip, passengers would feel cramped and uncomfortable in a confined
space during long-haul flights. Therefore, if the airlines provide casino games for their passengers, it
would play an important role in relieving the boredom and fatigue of tedious flights, which would
enhance passenger satisfaction with air travel.

It is widely known that service quality directly affects customer satisfaction, so it is considered a
crucial factor of enhancing business profits [9–13]. For this reason, many academics and practitioners
have focused on identifying and improving service quality in diverse fields. Unfortunately, despite the
potential for a successful business of an in-flight casino, no study to date has examined service quality
of an in-flight casino. To fill this gap, this study aimed to examine the most suitable service quality for
operating an in-flight casino using choice modeling techniques, so the findings of this study could help
airlines in designing and launching an in-flight casino.

2. Literature Review

2.1. The Economic Effect of the Casino Industry

It is widely known that the casino industry is good for the national economy. Official statistics
support this statement. For instance, according to American Gaming Association (AGA) [14], the
total gross gaming revenue of U.S. casinos amounted to about US$40.28 billion in 2017, indicating an
increase of 3.4% over 2016. In addition, AGA also reported that there are 460 commercial casinos,
which generated approximately $9.23 billion in direct gaming tax revenue in 2017. As for Macao, the
situation is similar. Macao is considered the world’s biggest gaming center, and its gaming industry
has played a significant role in the economy. For example, casinos generated about US$37.6 billion in
2018 [15]. In particular, the role of casinos is important because taxes from casinos account for 80% of
the Macau government’s total revenue [15]. The importance of the casino industry is no exception for
Korea. The operating system of a casino in Korea is different to those in other countries as a casino’s
entrance is classified according to nationality. The total number of casinos in Korea is 17. Among
them, only one casino, Kangwon Land Casino, is available for Koreans and is located in Jeongson-Gun
Kwangwon Province, while others are operating for foreign nationals. Kangwon Land Casino was
designed to contribute to improving the regional economy in 2001, making about US$400 million
with 900,000 visitors. Currently, the casino generates about US$2.7 billion with five million visitors in
2017 [16]. These statistics from each country indicate the casino industry is an economically viable
industry and plays a crucial role in the development of national and regional economies.

2.2. Casino Service Quality

It is widely accepted that service quality is regarded as an important factor in enhancing customer
satisfaction and behavioral intention, so academics and practitioners have taken great effort to find
ways to improve service quality in diverse fields [17–20]. The importance of service quality is no
exception to the casino industry, so previous empirical studies have done a lot of work to identify the
important role of service quality factors in the casino industry [21–28].

Table 1 summarizes the research on service quality in the casino industry. For instance,
Lam et al. [25] applied servicescape, consisting of five dimensions: ambience, navigation, seating
comfort, interior décor, and cleanliness to the casino industry in order to identify how the physical
environment affects customer satisfaction as well as behavioral intentions. They collected data from
513 casino customers in Macau and found that servicescape, except for ambience and cleanliness, has
a positive influence on customer satisfaction, which in turn positively affects behavioral intentions.
Based on the results of the data analysis, they suggested that casinos are required to focus more on
navigation (e.g., sight lines, aisle width, signs/directions), seating comfort (seat back, elbow room,
distance from table), and interior décor (e.g., background colors, wall treatment design, and floor
treatment design).



Sustainability 2019, 11, 3038 3 of 16

Mayer and Johnson [27] collected data from 185 casino customers in order to examine the important
factor of casino atmospherics and suggested that the following elements of casino atmospherics are
considered critical casino atmospherics: enjoyment, décor/color, floor layout, theme, employee
uniforms, ceiling heights, and noise level. Lio and Rody [26] explored the important role of the
service environment in the casino industry using data collected from 158 Chinese gamblers in Macau.
They found that seating comfort, cleanliness, interior decoration, and gaming facilitators are positively
associated with overall quality, which in turn affect emotions. Wong and Fong [28] first proposed
CASERV (known as casino service quality), which consists of (1) game service, (2) service environment,
(3) service delivery, and (4) food service. They collected data from 238 casino customers and found that
four sub-dimensions of CASERV have high levels of convergent validity, discriminant validity, and
internal consistency. Carrying the previous study a step further, Hwang and Han [21] explored the
important role of CASERV affecting outcome variables using empirical data collected from 228 casino
customers in the United States. They found that CASERV, except for food service, has a positive impact
on brand prestige, which in turn positively affects social value, brand preference, and revisit intentions,
suggesting that casino managers need to provide (1) many different table games and slot machines,
(2) a pleasant environment to play casino games, and (3) high quality of employee service.

Jeon and Hyun [23] developed a theoretical model in order to identify the effects of casino service
quality on casino customer satisfaction using 1500 baby boomers. Their results were similar to CARSERV.
For instance, they found the following five dimensions of casino service quality: slot machines, table
games, non-gaming attributes (e.g., employee service, hotel rooms, and restaurant), winning perception,
and promotions and benefits. In addition, they showed that such casino service qualities positively
affect casino customer satisfaction. Jeon et al. [24] used the SERVQUAL model in order to find the
antecedents and consequences of casino players’ satisfaction. They collected data from 383 casino
players and found that four dimensions of SERVQUAL (tangibility, responsiveness, assurance, and
empathy) were found to be important predictors of casino players’ satisfaction. In addition, they
suggested that casino players’ satisfaction plays a significant role in the formation of brand affect
and game spending. Consequently, they stressed that casinos need to focus more on tangible parts
(e.g., diverse gaming equipment, comfortable game areas, and attractive physical surroundings) and
systematic training programs for enhancing responsiveness, assurance, and empathy.

Table 1. Summary of casino service quality.

Authors (Year) Casino Service Quality Outcome Variables

Lam et al. (2011) [25] Ambience, Navigation, Seating comfort, Interior
décor, Cleanliness

Customer satisfaction, Behavioral
intentions

Mayer and Johnson (2012) [27] Enjoyment, Décor/color, Floor layout, Theme,
Employee uniforms, Ceiling heights, Noise level

Lio and Rody (2012) [26] Seating comfort, Cleanliness, Interior Decoration,
Gambling facilitators Overall quality, Emotions

Wong and Fong (2012) [28] Game service, Service environment, Service
delivery, Food service

Jeon and Hyun (2013) [23] Slot machines, Table games, Non-gaming attributes,
Winning perception, Promotions and benefits Satisfaction

Jeon et al. (2013) [24] Tangibility, Responsiveness, Assurance, Empathy Brand affect, Game spending

Hwang and Han (2016) [21] Game service, Service environment, Service
delivery Brand prestige

Hwang et al. (2016) [22] Perceived dealer attribute—expertise, likeability,
and customer orientation

Rapport between players and
dealers
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More recently, Hwang et al. [22] tried to investigate the important role of casino dealers during the
table games using 224 casino table game players. They suggested that three types of perceived dealer
attribute (i.e., expertise, likeability, and customer orientation) help to enhance rapport between players
and dealers. In addition, the same authors argued that rapport between players and dealers plays an
important role in the formation of satisfaction, commitment, and customer citizenship behavior (i.e.,
feedback, advocacy, helping, and tolerance), suggesting that it is necessary to provide a well-developed
training program for casino dealers in order to form favorable relationships with casino players.

In summary, previous studies have proposed the following eight sub-dimensions of service quality
including game duration, casino capacity, internal environment, number of games, service quality,
comps, instruction, and entrance fee either individually or collectively in the casino industry [21,23,27].
In particular, such service qualities aid to form customer satisfaction and behavioral intentions, so they
have a direct impact on casino profits [22,28].

2.3. Choice Experiment

Across many disciplines including transportation, environmental studies, marketing, as well as
tourism and hospitality, the choice experiment (hereafter CE) has been popularly utilized to be better
aware of consumers’ innate preferences for particular products and services. This microeconomic
technique is known to be advantageous in assessing consumer surplus or demand for hypothetical
goods and services that are not available in real markets [29,30]. Following the stated preference
(hereafter SP) theory, which involves requesting respondents to choose a favorite option from a range
of alternatives, the CE is acknowledged as offering a deeper insight into consumers’ willingness to pay
for hypothetical products than the contingent valuation method (CVM), the most typical SP-based
economic valuation technique [31]. This advantage is attributed to the CE’s basis assuming respondents’
complicated trade-offs among multiple attributes [32].

Apart from the theory of utility maximization postulating that regular consumers with budget
constraints choose optimal products that are believed to provide the greatest amount of utility, the
CE is based on another important assumption of random utility theory. According to this theory,
utility comprises two different aspects: Observable and unobservable. The utility of an individual i
choosing a hypothetical product j can be expressed as Uij = Vij + εij = βXij + εij, where Vij represents
the observable element; εij, the unobserved random error component; Xij, a combination of different
levels of attributes; β, the vector of parameter estimates. The probability of choosing a product j can be

shown as, Pi j =
exp(βXi j)∑

k∈Ci
exp(βXik)

, which can be represented using the conditional logit model proposed by

McFadden [33]. This traditional conditional logit algorithm largely violates the restrictive assumption
of the independence of irrelevant alternative (hereafter IIA) denoting that “the ratio of the choice
probabilities of any two alternatives is entirely unaffected by the systematic utilities of any other
alternatives” [34].

In order to evade the IIA requirement, previous studies have recruited the random parameter logit
(hereafter RPL) model while incorporating the unobservable respondents’ preference heterogeneity in
the deterministic element of the utility function through handling parameter estimates of different
attributes as random variables [35]. This modeling approach is accordingly useful in examining how
parameter estimates are distributed, assumed by researchers to have a particular distribution pattern,
which reflects the presence of respondents’ preference heterogeneity [36]. Since each random parameter
is not known, the unconditional probability can be integrated over all values of β using the maximum

simulated likelihood estimation (hereafter MSLE) as Pi j =
∫ (

exp(βXi j)∑
k exp(βXik)

)
f (β

∣∣∣θ)dβ for a given value of

θ. In order to better view respondents’ heterogeneous preference structures, a set of socio-demographic
and attitudinal features are often included into the indirect utility functions [30]. Among different
MSLE methods, the Halton draws has been most popularly used for stable parameterization [37].

The application of the latent class (hereafter LC) model is known to be another effective scheme
for eschewing the restrictive IIA property. This model enables researchers to recognize how many
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heterogeneous groups of respondents (i.e., segments) characterized by relatively homogeneous
preference structures are present in the sampled population [38]. The infinite number of segments
can be endogenously determined through class membership functions, which are dependent upon
respondents’ socio-demographic and attitudinal features [39]. Given that a consumer i belongs to class s,

the probability can be expressed as Pi j|s =
exp(βsXi j)∑

k∈Ci
exp(βsXik)

, where βs represents segment-specific parameter

estimates. Since the addition of socio-demographic and attitudinal factors affects the class membership
function, the probability that the respondents i becomes a member of class s can be presented as

Pi|s =
exp(λsZi)∑S

s=1 exp(λsZi)
, where Zi represents a vector of personal characteristics; λs denotes a vector of

parameter estimates. Through combining these equations, the probability that the consumer i belongs

to group s and purchases the product j can be expressed as Pi j|s =
∑S

s=1

[
exp(βsXi j)∑K

k=1 exp(βsXik)

][
exp(λsZi)∑S

s=1 exp(λsZi)

]
(see Greene and Hensher [40] for details on the LC model).

3. Methods

3.1. Data Collection

In order to collect data, an online survey was implemented in Korea. We randomly selected a study
sample of 1000 casino users from an email list comprising about 20,000 domestic and overseas casino
visitors, which was administered by a marketing research company. We also distributed our survey
invitations with a uniform resource locator (URL) link to the questionnaire. As a result, 951 respondents
participated in our survey procedure. With a series of screening questions, we excluded 382 survey
participants reporting that they had no international travel experience using airplanes. Additionally,
we dropped 38 respondents who had no interest in in-flight casino facilities. This data screening
procedure yielded a total of 531 responses for further analysis.

3.2. Attributes and Hypotheses

The successful identification of product attributes constituting the hypothetical in-flight casino
and the effective allocation of relevant levels to each attribute are crucial for better understanding
respondents’ innate preference patterns [30]. A session of focus group interview with casinos
(e.g., Kangwon Land and Paradise Group) and airlines (e.g., Asiana Airlines and Korean Airlines)
professionals in addition to an extensive review of previous literature [21–28] generated eight different
attributes including gaming duration, casino capacity, internal environment, number of games, service
quality, comps, instruction, and entrance fee. Once developing these in-flight casino attributes, we
allotted two or three different levels to each attribute. More details on in-flight casino attributes and
levels as well as research hypotheses regarding each attribute are as follows (see Table 2):
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Hypothesis 3 (H3): INTERNAL ENVIRONMENT positively affects in-flight casino users’ preferences. 

CASINO CAPACITY shows the proportion of in-flight casino seats to total number of passengers.
This attribute includes three quantitative levels (i.e., “10% of total number of passengers”, “15% of total
number of passengers”, and “20% of total number of passengers”). Based on previous studies [27], we
hypothesized a positive coefficient sign due to casino users’ preferences for more gaming opportunities.

Hypothesis 2 (H2): CASINO CAPACITY positively affects in-flight casino users’ preferences.
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► GAMING DURATION represents the proportion of in-flight casino operation time to total 

flight duration. This attribute consists of three quantitative levels (i.e., “30% of total flight time”, “50% 

of total flight time”, and “70% of total flight time”). This study expected a positive coefficient signal 

because previous studies [22,28] indicated casino users’ tastes for a longer period of casino operation.  

Hypothesis 1 (H1): GAMING DURATION positively affects in-flight casino users’ preferences. 

► CASINO CAPACITY shows the proportion of in-flight casino seats to total number of 

passengers. This attribute includes three quantitative levels (i.e., “10% of total number of passengers”, 

“15% of total number of passengers”, and “20% of total number of passengers”). Based on previous 

studies [27], we hypothesized a positive coefficient sign due to casino users’ preferences for more 

gaming opportunities.  

Hypothesis 2 (H2): CASINO CAPACITY positively affects in-flight casino users’ preferences. 

► INTERNAL ENVIRONMENT represents overall quality of internal environment in the 

casinos associated with lightings, decorations, and furniture. This attribute comprises three 

qualitative levels (i.e., “Acceptable”, “Good”, and “Excellent”). Earlier servicescape studies [26,28] 

provided empirical evidence of positive coefficient signals because of customers’ strong preferences 

for better service settings.  

Hypothesis 3 (H3): INTERNAL ENVIRONMENT positively affects in-flight casino users’ preferences. 

ENTRANCE FEE represents prices for the in-flight casino entrance ticket. This quantitative
attribute comprises of three different levels (i.e., “US$50”, “US$100”, and “US$150”). Due to the general
aversion to higher prices, we anticipated a negative coefficient sign for this attribute [28].

Hypothesis 8 (H8): ENTRANCE FEE negatively affects in-flight casino users’ preferences.



Sustainability 2019, 11, 3038 7 of 16

Table 2. Attributes and levels.

Attributes Description Levels Hypothesis (Coefficient
Sign)

GAMING DURATION
The proportion of the casino
operation time to total flight

duration of the airplane

1. 30% of total flight time 1

2. 50% of total flight time
3. 70% of total flight time

H1 (+)

CASINO CAPACITY
The proportion of the in-flight
casino seats to total number of

passengers

1. 10% of total number of passengers 1

2. 15% of total number of passengers
3. 20% of total number of passengers

H2 (+)

INTERNAL
ENVIRONMENT

Overall quality of internal
environment in the casinos
associated with lightings,
decorations, and furniture

1. Acceptable 1: Basic quality of internal
environment enough to enjoy gaming

2. Good: Satisfactory quality of internal
environment with somewhat
luxurious furniture, lightings,
and decorations

3. Excellent: Exceptional quality of
internal environment with very
luxurious furniture, lightings,
and decorations

H3 (+)

NUMBER OF GAMES
The number of games

available in the in-flight
casinos

1. 3 types 1: Slot machine, baccarat,
and blackjack

2. 6 types: Roulette, poker, and
pachinko as well as slot machine,
baccarat, blackjack

3. 9 types: Bingo, Big Wheel, and
different video poker as well as
roulette, poker, pachinko, slot
machine, baccarat, blackjack

H4 (+)

SERVICE QUALITY Overall quality of the in-flight
casino dealer services

1. Acceptable 1: Basic service quality
through temporarily hiring flight
attendants as casino dealers

2. Good: Satisfactory service quality
through hiring semi-professional
casino dealers

3. Excellent: Exceptional service quality
through hiring professional
casino dealers

H5 (+)

COMPS Levels of complimentary items
and rebates

1. Free alcohol 1

2. Free restaurant meals
3. Free hotel rooms

H6 (+)

INSTRUCTION

The availability of instructions
on responsible gaming

provided by the in-flight
casino staff prior to entering

the casino

1. Not available 1

2. Available H7 (−)

ENTRANCE FEE Price for the in-flight casino
entrance ticket

1. US$50 1

2. US$100
3. US$150

H8 (−)

1 reference category.

3.3. Experimental Design

A fractional factorial design with main effects was recruited to generate a manageable number
of choice comparisons since a full factorial strategy results in respondents’ severe cognitive burden.
As recommended by Kuhfeld [41], we developed a total of 36 choice alternatives using the SAS macro,
which ensured the D-optimal efficiency. In order to further lessen possible response fatigue, we
employed a block scheme that splits 36 in-flight casino alternatives into six different questionnaire
versions. As a result, our respondents encountered only six paired choice combinations. Prior to
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disseminating online questionnaires, our research advisors possessing professional experiences in casino
and airplane industries carefully checked all choice alternatives to detect possible unrealistic profiles.

Besides the two choice options (i.e., ‘In-flight casino A’ and ‘In-flight casino B’), we included
a non-choice option of ‘Not choose either casino’ because some consumers forgo their purchase
opportunities in actual markets after sincerely comparing different alternatives. This reference option,
which is closely associated with the alternative specific constant (hereafter ASC) term, contributes to
an improved knowledge on the average effect of respondents’ preferences for particular products [42].
An example of 18 paired comparisons presented to our respondents is illustrated in Figure 1.

 
Figure 1. An example of paired choice sets. 

In order to assess the effect of respondents’ attitudes toward casino gaming on choice decisions, 
this study utilized five different measurement items identified from a review of relevant studies 
[43,44]. Each item employed a five-point Likert response format with values ranging from 1 (strongly 
disagree) to 5 (strongly agree). The result of an exploratory factor analysis revealed the existence of a 
single dimension with 72.4% of variance explained. We included the regression factor score into the 
indirect utility function to understand the influence of this attitude dimension. Furthermore, several 
items asking respondents’ socio-demographic features were incorporated into the utility function. 
Table 3 shows the descriptive statistics for respondents’ attitudes toward casino gaming activity. 

Table 3. Results of the exploratory factor analysis for respondents’ attitudes toward casino gaming. 

Measurement Items Mean S.D. Cronbach’s Alpha 
Casino gaming is important for me 2.89 0.90 

0.90 
Casino gaming provides important meanings to me 2.96 0.98 
Casino gaming provides a sense of fun 3.36 0.91 
Casino gaming is closely associated with me 2.99 1.03 
Casino gaming is valuable for me  2.91 0.98 

4. Results 

4.1. Sample Description 

The majority of our respondents were comprised of males (72.1%). More than half of 
respondents (66.1%) reported holding a bachelor’s degree. The mean age was 37.8 years while the 
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Figure 1. An example of paired choice sets.

In order to assess the effect of respondents’ attitudes toward casino gaming on choice decisions,
this study utilized five different measurement items identified from a review of relevant studies [43,44].
Each item employed a five-point Likert response format with values ranging from 1 (strongly disagree)
to 5 (strongly agree). The result of an exploratory factor analysis revealed the existence of a single
dimension with 72.4% of variance explained. We included the regression factor score into the indirect
utility function to understand the influence of this attitude dimension. Furthermore, several items
asking respondents’ socio-demographic features were incorporated into the utility function. Table 3
shows the descriptive statistics for respondents’ attitudes toward casino gaming activity.

Table 3. Results of the exploratory factor analysis for respondents’ attitudes toward casino gaming.

Measurement Items Mean S.D. Cronbach’s Alpha

Casino gaming is important for me 2.89 0.90

0.90
Casino gaming provides important meanings to me 2.96 0.98
Casino gaming provides a sense of fun 3.36 0.91
Casino gaming is closely associated with me 2.99 1.03
Casino gaming is valuable for me 2.91 0.98

4. Results

4.1. Sample Description

The majority of our respondents were comprised of males (72.1%). More than half of respondents
(66.1%) reported holding a bachelor’s degree. The mean age was 37.8 years while the largest portion of
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respondents’ age fell within their 30s (43.9%), followed by 40s (21.3%) and 20s (20.3%). Approximately
two out ten respondents (17.1%) reported their after-tax monthly household income bracket from
US$5000 to US$6000, followed by the brackets of US$4000 to 5000 (16.9%), and US$2000 to 3000 (15.8%).
The vast majority of respondents (81.7%) indicated their experience of using Kangwon Land Casino,
the only casino facility allowing Koreans to play games, while visiting 2.5 times on average during the
past 12 months. On the contrary, exactly two-thirds (66.7%) stated their visit to overseas casinos with a
mean number of 1.9 times during the same period.

4.2. Random Parameter Logit Models

Unlike the conditional logit models, the random parameter logit (hereafter RPL) models are
immune to the restrictive IIA assumption and advantageous in better understanding respondents’
heterogeneous preference patterns [35]. Accordingly, we estimated the RPL models using a MSLE
method with the Halton draws 500. We also incorporated a set of interaction terms between different
socio-demographic and attitudinal aspects and ASC to be more comprehensively aware of what sources
affect respondents’ preference heterogeneity. Table 4 demonstrates the estimation results of the RPL
model and the RPL model with interaction terms.

Table 4. Estimation results of the random parameter logit (RPL) and the RPL model with interactions.

Attributes and Levels
RPL Model RPL Model with Interactions

Coeff. S.E. Coeff. S.E.

Mean Parameters

ASC 4.1939 *** 0.3244 3.4921 ** 1.4415

GAMING DURATION 0.0039 * 0.0020 0.0039 ** 0.0019
CASINO CAPACITY 0.0075 0.0078 0.0077 0.0076

INTERNAL
ENVIRONMENT

Good 0.1009 ** 0.0435 0.0992 ** 0.0430
Excellent 0.1385 *** 0.0443 0.1367 *** 0.0436

NUMBER OF GAMES 0.0404 *** 0.0133 0.0397 *** 0.0128

SERVICE QUALITY Good 0.0070 0.0443 0.0045 0.0438
Excellent 0.1102 ** 0.0441 0.1088 ** 0.0432

COMPS
Free restaurant meals −0.0436 0.0451 −0.0429 0.0446

Fee hotel rooms 0.1120 ** 0.0473 0.1092 ** 0.0471

INSTRUCTION 0.0269 0.0361 0.0282 0.0356
ENTRANCE FEE −0.0138 *** 0.0010 −0.0136 *** 0.0009

ASC×AGE −0.0362 ** 0.0170
ASC×GENDER −0.0039 0.3699

ASC×EDUCATION −0.2865 0.2397
ASC×INCOME 0.0471 0.0681

ASC×ATTITUDES 1.3390 *** 0.1878

Standard Deviation Parameters

ASC 2.8147 *** 0.2574 2.6668 *** 0.2212

GAMING DURATION 0.0132 *** 0.0037 −0.0109 ** 0.0044
CASINO CAPACITY 0.0392 ** 0.0185 0.0217 0.0223

INTERNAL
ENVIRONMENT

Good 0.0033 0.1143 0.0115 0.1121
Excellent 0.0236 0.1480 0.0544 0.1425

NUMBER OF GAMES 0.0662 0.0583 0.0544 0.0344

SERVICE QUALITY Good 0.2553 ** 0.1259 0.2641 ** 0.1216
Excellent 0.2268 * 0.1310 0.2101 0.1418

COMPS
Free restaurant meals −0.0053 0.1360 −0.0167 0.1321

Fee hotel rooms 0.4069 *** 0.0914 −0.4113 *** 0.0872
INSTRUCTION 0.3871 *** 0.0682 0.3744 *** 0.0650

Log Likelihood −2666.729 −2635.286

* p < 0.1; ** p < 0.05; *** p < 0.01.
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Among eight different attributes comprising an in-flight casino, six attributes (i.e., GAMING
DURATION, INTERNAL ENVIRONMENT, NUMBER OF GAMES, SERVICE QUALITY, COMPS,
and ENTRANCE FEE) were at least partially significant in the mean parameters across both models.
The ASCs revealed the highest levels of statistical significance with a positive coefficient signal
suggesting that our respondents intensely preferred visiting an in-flight casino on average. The
negative signs of the ENTRANCE FEE attribute indicate the acceptance of our hypothesis 8. This result
denoted that respondents showed their stronger preferences for in-flight casinos as the entrance ticket
prices for the facilities decreased.

The GAMING DURATION attribute was significant with a positive coefficient sign, which is
consistent with our hypothesis 1. This reflects that respondents revealed their preferences for a
longer period of casino gaming time. The quantitative attribute of NUMBER OF GAMES was also
positively significant, which results in the acceptance of the hypothesis 4. This result suggests that
our respondents were more likely to use an in-flight casino with a higher number of casino games.
Unlike our hypothesis 2, the quantitative attribute of CASINO CAPACITY failed to reveal a statistical
significance, indicating that respondents were insensitive to the crowdedness of the hypothetical
in-flight casinos. Our respondents were in favor of visiting more luxurious casino circumstances
compared to the reference level of the acceptable environment, which was substantiated by the positive
coefficient sign of the INTERNAL ENVIRONMENT attribute. Accordingly, our hypothesis 3 was fully
accepted. The consistent positive signs of both SERVICE QUALITY and COMPS attributes provided
supportive evidence of partially accepting our study hypotheses 5 and 6. These results indicate that
the potential in-flight casino users were more interested in the airplane casino facilities with excellent
quality of dealer services and the highest level of complimentary items. However, the INSTRUCTION
attribute failed to show any statistical significance, which leads to the rejection of our hypothesis 7.
This result suggests that respondents’ decisions for choosing an in-flight casino were not affected by
the availability of responsible gaming education prior to entering the facility.

The standard deviation parameters in the RPL models demonstrate how respondents’ preferences
are heterogeneous across different attributes. Among the eleven standard deviation parameters,
seven were statistically significant in the RPL model, reflecting that our respondents possessed
innate preference heterogeneity for the relevant attributes. Accordingly, we estimated another RPL
model with interaction terms to outline what personal features play an important role in determining
their preference variability. Among the five different interactions, the mean parameters of the two
interaction terms (i.e., ASC×AGE and ASC×ATTITUDES) were statistically significant indicating that
our respondents with higher age and more positive attitudes toward casino gaming preferred visiting an
in-flight casino. This result provided a hint suggesting that the heterogeneous preference in the sample
population may be associated with respondents’ socio-demographic and attitudinal characteristics.

4.3. Latent Class Model

The most important assumption of the LC models is that individuals’ preference structures are
dependent upon their embedded subgroup membership, which is generally affected by a variety of
socio-demographic and emotional characteristics [45]. Due to the unknown nature of the number of
embedded segments in our choice data, we estimated a series of the LC models using five different
classes. Table 5 shows statistical information resulting from the LC model estimation procedures.
We also compared different statistics such as log likelihood, Akaike Information Criterion (hereafter
AIC), and Bayesian Information Criterion (hereafter BIC) to detect what LC model with a particular
number of subgroups most effectively performed. A set of the likelihood ratio (hereafter LR) tests
revealed a meaningful model improvement from the single segment model to two-, three-, and
four-class models, implying the presence of preference heterogeneity. Other indicators of AIC and BIC
denoted that the optimal number of segments was chosen at two because a smaller statistic of the two
criteria normally points to a desirable model [46].
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Table 5. Statistical information for the number of latent classes.

Number of Classes Log Likelihood Number of Parameters AIC BIC

1 −2941.690 12 5907.385 5993.366
2 −2552.050 30 5164.101 5292.344
3 −2511.382 48 5118.765 5323.954
4 −2463.086 66 5058.172 5340.306
5 −2437.458 84 5042.916 5401.996

AIC: Akaike Information Criterion = −2(logL − K)/n. BIC: Bayesian Information Criterion = −(2logL − Klogn)/n,
where K represents the number of parameters estimated.

The estimation results of the LC model with two-segment solutions are presented in Table 6.
The vast majority of respondents (77.9%) fell within the boundary of the Class 2. In particular, the
utility function of the Class 2 model showed an identical significance pattern with the mean parameter
estimates of the RPL model elaborated above. Accordingly, we skip the detailed explanations regarding
the estimation results. Unlike the Class 2 model, the utility function of the Class 1 model exhibited an
opposite coefficient signal on the attribute of COMPS. This suggests that respondents in Class 1 were
in favor of the highest quality of complimentary items (i.e., free hotel rooms) while they showed a
significant aversion to the medium level of comps (i.e., free restaurant meals) compared to the base
category of free alcohol offered at in-flight casinos. The segment members also indicated their strong
preferences for the responsible gaming instructions prior to entering the casino.

Table 6. Estimation results of the LC model.

Attributes and Levels
Class 1 Class 2

Coeff. S.E. Coeff. S.E.

Utility Function

ASC 2.7869 *** 0.5098 3.7523 *** 0.2817

GAMING DURATION –0.0005 0.0047 0.0046 ** 0.0018
CASINO CAPACITY –0.0154 0.0205 0.0075 0.0073

INTERNAL
ENVIRONMENT

Good 0.1486 0.1295 0.0734 * 0.0421
Excellent –0.1721 0.1210 0.1435 *** 0.0419

NUMBER OF GAMES 0.0003 0.0355 0.0345 *** 0.0126

SERVICE
QUALITY

Good –0.0917 0.1164 0.0312 0.0421
Excellent 0.2370 ** 0.1084 0.1008 ** 0.0419

COMPS
Free restaurant meals –0.4236 *** 0.1253 –0.0080 0.0428

Fee hotel rooms 0.1875 * 0.1061 0.0953 ** 0.0424

INSTRUCTION 0.3857 *** 0.0997 –0.0079 0.0293

ENTRANCE FEE –0.0376 *** 0.0031 –0.0080 *** 0.0008

Class Membership Function

AGE 0.0343 *** 0.0124

Fixed parameters

GENDER –0.0466 0.2659
EDUCATION 0.1725 0.1743

INCOME –0.0429 0.0524
ATTITUDES –0.8761 *** 0.1311

Constant –1.2753 1.0054

Log likelihood –2552.050

Latent class probability 0.221 0.779

* p < 0.1; ** p < 0.05; *** p < 0.01.

The class membership function was estimated to identify the sources of respondents’ heterogeneous
preferences for in-flight casinos. As demonstrated in Table 6, respondents’ socio-demographic variable
of AGE and their attitudes toward casino gaming served as statistically significant factors in determining
the preference differences between the two classes. This result seems to be consistent with the
estimation outcomes of the RPL model with interactions. More specifically, our respondents belonging
to Class 1 were significantly older and had more negative attitudes toward casino gaming than the
Class 2 members.
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4.4. Model Comparison

For identifying an optimal model that most successfully addresses our respondents’ choice
decisions, we compared three different models using a series of indicators including log likelihood, AIC,
and BIC. The results of our model comparison are illustrated in Table 7. We implemented an LR test to
select a better-performing model from the two nested models (i.e., the RPL model and the RPL model
with interactions). As a result, the RPL model with interaction terms was chosen as a better model
although this model revealed a disadvantageous aspect regarding model complexity. Furthermore,
the two different non-nested models (i.e., the RPL model with interactions and the LC model) were
compared through taking the two indicators of AIC and BIC into consideration. The smaller statistics
of the two indicators provided reliable evidence that the LC model performed better to elaborate
respondents’ choice decisions.

Table 7. Model comparison.

RPL Model RPL Model with Interactions LC Model

Log likelihood −2666.729 −2635.286 −2552.050
Degree of freedom 23 28 30
AIC 5379.459 5326.571 5164.101
BIC 5544.257 5527.195 5292.344

4.5. Marginal Willingness-to-Pay Values

We calculated a series of marginal willingness-to-pay (hereafter MWTP) values to weigh each
attribute comprising in-flight casinos. The MWTP values or implicit prices are commonly estimated by
using −βk/βENTRANCE FEE, where βk represents each mean parameter estimate of the non-fee attributes k
and βENTRANCE FEE denotes the mean parameter estimate of the ENTRANCE FEE attribute [32]. Table 8
presents different MWTP values resulting from relevant level changes. Since we chose the LC model as
the final model, the MWTP values were computed based on the model. The results of the MWTP value
calculations indicated that respondents affiliated with Class 2 seemed to show greater preferences for
in-flight casinos in that their implicit prices on each attribute were generally higher than the MWTP
values of the Class 1 members. Compared to our respondents in Class 1, for example, the Class 2
members were willing to pay US$6.26 and US$22.44 more provided that the two attributes of SERVICE
QUALITY and INTERNAL ENVIORONMENT were changed from the base level of ‘Acceptable’ to
the highest level of ‘Excellent’. The Class 2 members were willing to pay US$4.29 more for using an
in-flight casino given a marginal change in the attributes of NUMBER OF GAMES. Conversely, casino
users in Class 2 did not show any interest in the attribute, which is substantiated by the meager MWTP
value of US$0.01.

Table 8. Results of marginal willingness-to-pay (MWTP) value computations.

Attributes Level Changes Class 1 Class 2

GAMING DURATION −0.01 0.57
CASINO CAPACITY −0.41 0.93

INTERNAL
ENVIRONMENT

Acceptable → Good 3.95 9.14
→ Excellent −4.57 17.87

NUMBER OF GAMES 0.01 4.29

SERVICE QUALITY Acceptable → Good −2.44 3.88
→ Excellent 6.29 12.55

COMPS Free alcohol
→ Free restaurant meals −11.25 −1.00
→ Free hotel rooms 4.98 11.87

INSTRUCTION 10.25 −0.98

Unit: US$
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5. Discussions

5.1. Study Implications

The main purpose of this study was to better understand how casino users show their preference
heterogeneity regarding the hypothetical in-flight casinos. Using different choice experimental
techniques including RPL and LC models, we also attempted to provide useful opportunities for better
recognizing how respondents make decisions to visit the novel casino facilities and how much they
are willing to pay for several attributes comprising the in-flight gaming space. Although there is no
airplane company actually offering this kind of in-flight entertainment, respondents revealed their
strong tastes for casino facilities.

The model comparisons showed that our respondents possessed underlying preference diversity
regarding the in-flight casino services. This result indicates the importance of market segmentation
approach to niche customers. The estimation results of the LC model chosen as the best-performing
model for this study revealed two different segments that would likely visit in-flight casinos. The class
membership function also denoted that these casino user segments were distinctive in their age and
attitudes toward casino gaming behaviors. The LC model estimation results further indicated that
almost eight out of ten respondents fell within the Class 2 segment, which was younger and held more
positive attitudes toward casinos compared to the Class 1 segment members.

Furthermore, the results of this study have the following important implications. First, Class 2
preferred an excellent internal environment and even was willing to pay more for the relevant attribute.
A large percentage of previous studies on casinos have examined the effect of internal environment
on several outcome variables, such as customer satisfaction and behavioral intentions [23,25]. Unlike
those studies, the current study provided empirical evidence suggesting a significant role of internal
environment in the context of in-flight casinos. This result indicates an important managerial implication
that airline managers need to offer the highest level of internal environment, which likely enhance
customers’ levels of gaming satisfaction. An excellent internal environment is also known to improve
brand prestige [21]. In other words, if customers perceive that the internal environment of in-flight
casinos is great, they are more likely to feel that the brand of the airlines is prestigious. Thus, airline
operators need to provide luxury and comfortable internal environment for in-flight casino users.

Second, the Class 2 members are willing to pay more for excellent service quality. The importance
of service quality has been constantly confirmed in the casino industry [22,24], suggesting that the
quality of dealer services is a key factor in shaping customer satisfaction. This study can be different
from most previous studies in that the customer-dealer interactions is a main concern for consumers
who are younger and hold more positive attitudes toward casinos. This interpretation can be drawn
from the analysis result indicating that they have a greater amount of WTP values for excellent dealer
services. Thus, airlines preparing in-flight casinos need to hire professional casino dealers. A wide
range of dealer educations using systematic training programs are also needed to offer satisfactory
gaming services. More importantly, such training programs are likely to play an important role in
improving dealers’ job satisfaction [47].

Third, the data analysis results indicated the importance of diversity of casino games as the Class 2
members are willing to pay more for diverse games than the Class 1 members. As we suggested in
Table 2, there are many kinds of casino games, such as bingo, big wheel, video poker, roulette, poker,
pachinko, slot machine, baccarat, and blackjack. While it is not easy to offer a variety of casino games
to customers in the limited space of an aircraft, airlines can increase customers’ levels of satisfaction
through providing as many types of casino games as possible.

One of several important findings from this study is associated with the attribute of COMPS.
The parameter coefficient of the attribute for Class 1 was significantly negative, which suggested that
the segment members showed a distaste for free restaurant meals. Since the average meal price is
not expensive, our respondents seem to judge that the benefits of free restaurant meals are not great.
The results regarding the COMPS attribute showed that the Class 1 and 2 members were in favor



Sustainability 2019, 11, 3038 14 of 16

of free hotel rooms. In particular, the Class 2 members were willing to pay more for those types of
comps. This is because the hotel room price is relatively more expensive than the restaurant meal
price. Since these rooms are not economically affordable to young users compared to old respondents,
Class 2 seems to have a higher WTP value than Class 1. Thus, it is a more effective strategy for airlines
to provide free hotel rooms as comps than free restaurant meals.

Lastly, in terms of the attribute of INSTRUCTION, Class 1 and 2 revealed different preference
patterns. The estimation results of the LC model (Table 6) indicated that Class 1 preferred the availability
of instructions on responsible gaming, but Class 2 failed to reveal any significant response to the
instructional sessions. This result may be attributed to the distinctive nature of the Class 1 segment,
which was older and held more negative attitudes toward casinos compared to the Class 2 segment.
Thus, airlines preparing in-flight casinos need to develop different instructional opportunities for
responsible gaming according to their customers’ age and attitudes toward casinos. For instance, if the
airline wants to target younger people who have a positive attitude toward casinos, then they should
loosen those types of instructions.

5.2. Study Limitations and Future Studies

This study provides important theoretical and practical implications as discussed above, but it
also has study limitations as follows. First, since this study is based on the airline industry, it is rather
difficult to apply the results of this study to other industries. Second, the data collection in this study
was conducted in Korea, so future studies may find it useful to collect data from other regions in
order to increase external validity. Third, this study conducted choice experiments based on eight
attributes of casinos including gaming duration, casino capacity, internal environment, number of
games, service quality, comps, instruction, and entrance fee, but it is recommended that future studies
reflect more attributes of casinos. Fourth, we did not conduct a non-response check due to the financial
restraint. A special caveat is accordingly needed when generalizing our study results to the entire
casino user groups.
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