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Abstract 

Background: The emergence of advanced IT and cloud services has beneficially supported the information‑inten‑
sive tourism industry, simultaneously caused extreme competitions in attracting customers through building efficient 
service platforms. On response, numerous nations have implemented cloud platforms to provide value‑added sight‑
seeing information and personal intelligent service experiences. Despite these efforts, customers’ actual perspectives 
have yet been sufficiently understood. To bridge the gap, this study attempts to investigate what aspects of tourism 
cloud services actually delight customers’ satisfaction and loyalty.

Methods: 336 valid survey questionnaire answers were analyzed using structural equation modeling method.

Results: The results prove positive impacts of function quality, enjoyment, multiple visual aids, and information qual‑
ity on customers’ satisfaction as well as of enjoyment and satisfaction on use loyalty.

Conclusions: The findings hope to provide helpful references of customer use behaviors for enhancing cloud service 
quality in order to achieve better organizational competitiveness.
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Introduction
In recent years, tourism has become one of the most 
profitable and dynamic pillar industries worldwide (Zhou 
et  al. 2014), generating an estimated 11  % of the global 
gross domestic products and is currently employing 200 
million people and serving 700 million tourists glob-
ally, a figure which is expected to double by the year 
2020 (Amato et al. 2014). Noteworthy, the emergence of 
advanced IT and cloud technology has beneficially trans-
ferred the traditional tourism into currently informa-
tion-synchronized tourism industry with high extent of 
freedom, flexibility, and productivity (Zhou et  al. 2014). 
For these advantages, cloud services have been perceived 
a better solution for meeting customer expectations and 
enhancing satisfaction (Bilgihan et  al. 2011; Chen and 
Tseng 2013).

On response to tourists’ increasing demands for infor-
mation, various cloud technology-integrated applications 

have been developed in different nations, for instance the 
“Smarter Tourism” and “Smart Tourism Destination” in 
China (Zhang et al. 2012), the Context Cloud infrastruc-
ture in Spain (Martin et  al. 2012), the touristic context-
aware recommendation system in Italy (Amato et  al. 
2014). Especially, Tourism Bureau and Institute for Infor-
mation Industry in Taiwan have implemented the “Smart 
Tourism Taiwan service platform” and “Map of Taipei 
Amusement” (MOTA) to provide tourists with sightsee-
ing information and personal intelligent service experi-
ences. These endeavours have in turn created abundant 
opportunities for promoting cloud services in tourism 
industry. Nonetheless, despite great efforts in imple-
menting cloud platforms, customers’ actual perspectives 
toward value-added cloud services have yet been suffi-
ciently understood.

Previous studies on examining cloud services from 
end-consumer perspectives have commonly applied 
and extended IT adoption theories such as TAM model 
(Davis et  al. 1989; Venkate sh and Davis 2000) and the 
IS success model (DeLone and McLean 2004) to explore 
the relationships among various constructs such as trust, 
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satisfaction, and service convenience (Chen et al. 2015), 
cost, opportunities and risks (Martens and Teuteberg 
2012), cloud service quality (Benlian et  al. 2011), and 
end-users’ motivation, privacy concerns, entrepreneurial 
orientation, ethics and cloud computing adoption (Rat-
ten 2012). However, the extant literature has stressed that 
loyalty and other potential factors are important con-
structs to consider for IT adoption-related studies (Cyr 
et al. 2006; Flavian et al. 2006).

Nowadays, through cloud services, tourists request 
information irrespective of time and space by the use 
of mobile phones or portable devices; additionally, the 
information has to be personalized according to their real 
needs (Martin et  al. 2012). For this reason, information 
quality has been suggested to considerably affect users’ 
satisfaction and continuous use toward a system (Chang 
and Chen 2008; Chen et  al. 2015; DeLone and McLean 
2004). Considering function quality, the storage capacity 
and system functions have been indicated to potentially 
lead to user dissatisfaction if not fulfilled (Lee et al. 2014). 
Moreover, since 91 % of unhappy customers may not pur-
chase again and if the system provides timely feedback 
and appropriate solutions to complaints, approximately 
82–95  % of customers may remain with a system (Faed 
et al. 2014), real feedback has been expected to influence 
user satisfaction. Furthermore, since multiple visual aids 
have also been argued to significantly increase dissatis-
faction if not well-managed, customers’ sensory experi-
ence toward interface visual design has been proposed 
to be critical to their continuous use (Lorenzo-Romero 
et  al. 2013; Tuch et  al. 2010). On elaborating, in recent 
IT-related studies, a hedonic component namely ‘‘fun’’, 
‘‘playfulness’’, or ‘‘enjoyment’’ has been incorporated to 
the TAM model in order to better explore user pleas-
ure toward utilizing a system (Chung and Tan 2004; Cyr 
et  al. 2006; Moon and Kim 2001). Finally, based on the 
DeLone and McLean IS success model, many studies 
have advocated that satisfaction can boost customer loy-
alty (Bayraktar et al. 2012; Lee et al. 2014; Siddiqi 2011). 
It has been additionally suggested that resolving the 
dissatisfaction will restore customers’ faith and loyalty 
(Daft and Lengel 1986). Nonetheless, despite potential 
relationships among these dimensions, few researches 
have emphatically investigated these relationships in the 
field of tourism cloud application. To bridge this gap, 
this study attempts to take Taiwan tourism industry to 
propose a tourism cloud-satisfaction and loyalty model 
by integrating the TAM model and the refined IS suc-
cess model to investigate which factors of cloud services 
(i.e. information quality, function quality, real feedback, 
multiple visual aids, and enjoyment) actually delight cus-
tomer satisfaction and loyalty. With the achieved find-
ings, this study hopes to provide future research and 

industrial managers with helpful references of customer 
use behaviours and useful guidelines for enhancing cloud 
service quality in order to achieve better development 
and competitiveness.

 With the integration of tourism industry and cloud 
services, this study expects to provide considerable aca-
demic and practical contributions to the extant litera-
ture. Firstly, in spite of the fact that TAM and Delone and 
McLean IS models have been widely applied to explore 
customer satisfaction and use loyalty, focuses are mainly 
on ordinary IT platforms and in popular industry sectors 
such as e-commerce (Chen et  al. 2015; Kim and Kan-
kanhalli 2009), e-banking (Siddiqi 2011), mobile phone 
sector (Bayraktar et al. 2012), hospitality (Bilgihan et al. 
2011), electronics usage (Chang and Chen 2008), and 
logistics and transport (Faed et  al. 2014). A missing in 
in-depth investigations on the trendy cloud computing 
technology and tourism industry has been noticed. Sec-
ond, despite recent attempts in examining cloud services 
in tourism industry, a brief review has revealed that cloud 
computing technology has been mainly paid attention to 
possible applications in establishing innovative systems 
such as the context-aware recommendation service sys-
tem for supporting tourists’ path planning (Amato et al. 
2014), the tourism guide context-aware mobile services 
(Martin et al. 2012), or e-tourism low-cost airline systems 
for backpacking (Zhou et al. 2014). Again, research miss-
ing is acknowledged concerning knowledge of cloud ser-
vices’ attributes and their consequent impacts on users’ 
adoption and use loyalty since an IT platform cannot 
be designed and operated well without sufficient under-
standing of its characteristics. Therefore, this study with 
the holistic view on cloud service quality attributes from 
reliable perspectives of tourists has beneficially provided 
sufficient understanding of what factor actually delights 
customers, which in turn brings about significance in 
contributions in comparison with the extant literature.

 The remainders of this study continue with a review 
of tourism cloud development and dimensions of cloud 
services that are expected to have impacts on tourists’ 
overall satisfaction and loyalty in second section. Third 
sections presents data collection, construct measures, 
and research methodology, followed by statistical results 
in fourth section. In-depth managerial insights, discus-
sions, and conclusions are stated in fifth section. This 
study ends with research limitations and future recom-
mendations in sixth section.

Literature review and Hypothesis development
Tourism cloud development
In recent years, by overcoming a front-loaded invest-
ment in IT-related equipment and life-cycle maintenance 
investments, cloud computing has been considered a 
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promising approach with significant cost advantages 
(Mohaupt and Hilbert 2013; Park and Ryoo 2013), seam-
less and secure access irrespective of time, space, and 
portable devices (Lin et  al. 2009; Marston et  al. 2011). 
With advanced functions and designs, cloud services can 
enable more proactive customer-to-business relationship 
as well as convenient network access with rapid informa-
tion provision (Chen and Tseng 2013; Kalloniatis et  al. 
2014). Due to plentiful benefits, cloud technology has 
been widely applied to various service fields, especially 
in tourism industry as they efficiently meet customer 
expectations and promote their satisfaction (Bilgihan 
et al. 2011; Gopalani and Shick 2011) and open up new 
avenues for tourism service providers to deliver value-
added services to tourists (Lee et al. 2014).

It has been observed that tourists nowadays begin their 
trip before they arrive, which brings about great com-
petition in attracting customers through building web 
services or platforms that are sufficient, efficient, and avail-
able irrespective of places and time (Martin et al. 2012). On 
response, a wide range of countries have integrated cloud 
technologies into tourism activities in order to develop 
effective information platforms for tourists, for instance 
the “Smarter Tourism” and “Smart Tourism Destination” 
in China for timely providing location-based services and 
real-time, multi-directional experience among service pro-
viders and tourists (Zhang et al. 2012), the Context Cloud 
infrastructure in Spain with a web front-end where tour-
ists’ context-aware mobile services can be easily configured 
using Google Maps layer and Drools Expert System (Martin 
et al. 2012), the touristic cloud context-aware recommenda-
tion system in Italy which is based on previous users’ experi-
ence, tourists’ personal preferences, and situational contexts 
for recommending touristic paths (Amato et al. 2014), etc.

Theoretical development
Information quality and overall satisfaction
In the extant literature, information quality has been 
referred to as the IT user interface’s generation of rel-
evant and accurate information in accordance with cus-
tomer needs (Petter et  al. 2013). As such, information 
quality encompasses the aspects of accuracy, precision, 
and timeliness (Chen et al. 2015).

In prior TAM and IS success-related studies, customer 
satisfaction has been defined as consumers’ positive post-
purchase evaluation and responses to product or service 
experience (Lin and Wang 2006), being derived from the 
fact that the systems provide products or services that 
exceed users’ expectations (Raval 2010). Hence, customer 
satisfaction implies the systems’ effective endeavours in 
enhancing their value-added gains, which in turn stimu-
lates their repurchase intention, word-of-mouth, and loy-
alty (Chou 2015).

Concerning the relationship between these two dimen-
sions, previous studies have suggested that information 
quality and customer satisfaction are consistently corre-
lated (Chen et al. 2015; DeLone and McLean 2004; Petter 
et al. 2013). Based on these premises, the first hypothesis 
was proposed as follows:

H1 Cloud services’ information quality has a positive 
impact on customer satisfaction.

Function quality and overall satisfaction
Regarding function quality, cloud system’s storage capac-
ity and the system functions has been indicated to poten-
tially lead to user dissatisfaction if not fulfilled (Lee et al. 
2014). Moreover, previous success IS studies have put 
forward that function quality influences users’ overall 
satisfaction through providing satisfactory storage capac-
ity (Burda and Teuteberg 2014) as well as effective usa-
bility, availability, reliability, and adaptability (Chen et al. 
2015; DeLone and McLean 2004). Hence, the following 
hypothesis was assumed:

H2 Cloud services’ function quality has a positive 
impact on customer satisfaction.

Real feedback and users’ overall satisfaction
This study is based on prior studies to refer cloud sys-
tem’s real feedback as timely responses and assistance to 
both customers’ complaints and requests (Chou 2015). 
Since approximately 91  % of unsatisfied customers may 
not conduct repurchase while about 82–95  % of them 
may remain with a system once being provided with 
timely feedback and assistance as well as being appro-
priately addressed regarding their complaints (Faed et al. 
2014), real feedback has been expected to exert certain 
impact on user (DeLone and McLean 2004). In line with 
this, real-time travel assistance and feedback have been 
suggested to beneficially offer tourists with latest infor-
mation relevant to their needs and motivate tourists—
tourists’ conversations, which in turn dramatically affect 
their satisfaction (Lee et  al. 2014). Accordingly, the fol-
lowing hypothesis was stated:

H3 Cloud services’ real feedback has a positive impact 
on customer satisfaction.

Multiple visual aids and overall satisfaction
Previous studies have referred an IT system’s or user 
interface’s multiple visual aids to its emotional appeal and 
are expressed through colours mix and layout, shapes, 
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font type and size, music, animation, photos, sound 
effects, text clarity, readability, etc. (Cyr et  al. 2006). 
Noteworthy, the role of multiple visual aids on customer 
satisfaction remains controversial in the extant literature. 
Specifically, since multiple visual aids are used to deliver 
information, they are argued to significantly increase dis-
satisfaction if not well-managed (Daft and Lengel 1986; 
Lorenzo-Romero et  al. 2013; Tuch et  al. 2010); hence, 
customers’ sensory experience toward interface visual 
design has been proposed to considerably influence 
whether a user stays and shops (Cyr et  al. 2006; Rosen 
and Purinton 2004). On contrast, since it has been argued 
that visual attributes are must-have basic qualities of web 
portals or IT systems (Lee et al. 2014), they will not affect 
user satisfaction. Therefore, in order to explore multiple 
visual aids’ actual impact on customer satisfaction, this 
study establishes the following hypothesis:

H4 Cloud services’ multiple visual aids have a positive 
impact on customer satisfaction.

Enjoyment and customers’ overall satisfaction
The concept of ‘‘enjoyment’’ (i.e. “fun”, “playfulness”) has 
been recently incorporated to the TAM model in IT-
related studies in order to better explore user pleasure 
toward utilizing a system (Chung and Tan 2004; Daft and 
Lengel 1986). Noteworthy, it has been put forward that 
customers’ enjoyment toward the use of a system posi-
tively affects their overall satisfaction and loyalty by clari-
fying that when individuals are in the enjoyment state, 
they will perceive the interaction intrinsically interesting 
as well as pleasure and playfulness, which in turn stim-
ulates their positive attitude and repurchase intention 
toward the system (Cyr et al. 2006; Moon and Kim 2001). 
Therefore, two following hypotheses were suggested:

H5 Customers’ enjoyment toward cloud services has a 
positive impact on satisfaction.

H6 Customers’ enjoyment toward cloud services has a 
positive impact on their loyalty.

Customers’ overall satisfaction and loyalty
Previous researches have widely defined customer loyalty 
to be favourable attitude toward a specific website or IT 
system and repetitive buying behaviour without intention 
to switch to another, which can be reflected through cus-
tomers’ re-purchase behaviours, and purchase frequency 
(Chou 2015; Cyr et al. 2006; Flavian et al. 2006; Lin and 
Wang 2006).

Customer satisfaction of IT system has been indi-
cated to positively affect customer loyalty (DeLone and 
McLean 2004; Gudigantala et  al. 2011; Kalloniatis et  al. 
2014; Kim and Kankanhalli 2009; Shin et al. 2013; Song 
et  al. 2012). Moreover, Tseng (2015) indicated that the 
popularization of Internet and the development of cloud 
computing have not only changed our lifestyles, but have 
impacted the ways in which enterprises relate with their 
customers and found web-based self-service (WBSS) sat-
isfaction has a significant positive influence on WBSS 
continued usage intention. In other words, satisfied cus-
tomers will be more likely to use the same IT system 
(including cloud computing system) of user interface 
again. Based on these studies, the following hypothesis 
was assumed:

H7 Customers’ satisfaction toward cloud services has a 
positive impact on their loyalty.

Research methods
Data collection
The development of Tourism Guide Cloud Service is 
still at the initial stage in Taiwan; thus, the users who 
understand this new technology and adopt it are limited. 
Therefore, individuals from the public over 16 years old 
with experience in using Tourism Guide Cloud Service 
were selected as the sample in this study. Through the 
convenience sampling method, after removing invalid 
ones (e.g. incomplete questionnaires), 336 valid ques-
tionnaires were collected, a return rate of 93.33  %. The 
profile of the respondents is shown in Table  1. Female 
consisted of 50.3 %, slightly higher than males 49.7 % of 
the respondents. Most of the respondents (73.2  %) are 
single in the marital status. Most of the respondents 
(57.4 %) fell into the 21–30 years age group. Most of the 
respondents had college education (68.5 %), and most of 
the respondents using Tourism Guide Cloud Service less 
than 1 year (59.8 %).

Measures of the constructs
Based on the Information Systems Success Model 
(DeLone and McLean 2004) and Media Richness Theory 
(Daft and Lengel 1986), this study selected 7 constructs 
as the basis to develop the integrated model for Tourism 
Guide Cloud Service. These constructs were Informa-
tion quality (IQ), Function Quality (FQ), Real Feedback 
(RF), Multiple Visual Aids (MV), Enjoyment (E), Overall 
Satisfaction (OS), and Loyalty (L). Their definitions and 
measures (see Table 2) are as follows. All measures were 
assessed using the Likert 5-point scale (1 = “very dissat-
isfied”, 5 = “very satisfied”).
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Data analysis methods
LISREL 8.12 was employed as the main instrument for 
data analysis. Confirmatory factor analysis (CFA) was 
utilized to examine reliability and validity of the meas-
urement models, and then the structural model and pro-
posed hypotheses were tested using structural equation 
modeling (SEM). Coefficient paths were estimated using 
the maximum likelihood method while the model’s over-
all fit was assessed using the following indicators of Chi 
square statistic/degrees of freedom (χ2/df ), goodness-of-
fit index (GFI), adjusted goodness-of-fit index (AGFI), 
normalized fit index (NFI), comparative fit index (CFI), 
root mean square error of approximation (RMSEA), and 
root mean square residual (RMR).

Results
Reliability and validity of the measurement model
In the measurement model, all multiple-item factors 
were firstly tested for reliability. The achieved Cronbach’s 
α coefficients ranged from 0.71 to 0.85 and construct 
reliability (CR) ranged from 0.71 to 0.87, which were all 
greater than the threshold 0.7 (Bagozzi and Yi 1988; Nun-
nally 1978), indicating high internal consistency and thus 
reliability for all indicators (see Table 3).

Confirmatory factor analysis (CFA) was then employed 
to examine construct validity of the measurement model. 
Furthermore, we used Mardia’s (1985) coefficient of mul-
tivariate kurtosis to assess multivariate normality, and 
the critical ratios of Mardia’s coefficient of multivariate 
kurtosis of all items are less than 1.96. Hence, the data 
belong to multivariate normal distribution. The model 

fit test results revealed all achieved values for fit indica-
tors (χ2/df = 2.70, GFI = 0.83, AGFI = 0.80, NFI = 0.96, 
CFI  =  0.98, RMSEA  =  0.06, RMR  =  0.05) meet the 
threshold recommended by Hu and Bentler (1998), 
indicating good model fit for the measurement model. 
Moreover, all achieved standardized factor loadings are 
greater than the threshold 0.50 (Bagozzi and Yi, 1988) 
(see Table 3). Overall, the convergent validity of all meas-
urement indicators is validated (Hair et al. 2010).

A discriminant validity test is then performed to 
establish the distinction among the variables used in 
this study, and can be supported if the average variance 
extracted (AVE) is larger than the squared correlations 
between variables (Fornell and Larcker 1981). As shown 
in Table  4, all pairs of the squared correlations among 
latent constructs are smaller than the AVE of the respec-
tive variables. Hence, discriminant validity is supported.

SEM results
This study aims to examine the factors influencing user’s 
overall satisfaction and loyalty in using Tourism Guide 
Cloud Service Quality. The SEM approach was used to 
interpret the measurement model. The overall fit indices 
of the proposed model were all greater than the thresh-
olds recommended by Hu and Bentler (1998), indicating 

Table 1 Profile of the respondents (n = 336)

Characteristics Item Frequency Percent (%)

Gender Male 167 49.7

Female 169 50.3

Age Below 20 years old 39 11.6

21–30 years old 193 57.4

31–40 years old 55 16.4

More than 41 years 
old

49 14.6

Marital status Single 246 73.2

Married 90 26.8

Education level High school 20 5.9

College 230 68.5

Master 86 25.6

Using tourism guide 
cloud

Less than 1 year 201 59.8

1–2 years 89 26.5

2–3 years 39 11.6

More than 3 years 7 2.1

Table 2 Measures of the constructs

Variables/ Items

Information quality (IQ) IQ1: timeliness

IQ2: detailed

IQ3: easy to understand

IQ4: accuracy

IQ5: completeness

IQ6: professional

Function quality (FQ) FQ1: wireless online

FQ2: GPS

FQ3: traffic information

FQ4: instant update

FQ5: navigation

FQ6: itinerary planning

Real feedback (RF) RF1: get others to share

RF2: Share feelings

RF3: quick response negative comments

Multiple visual aids (MV) MV1: link with social networking

MV2: link with video and audio

Enjoyment (E) E1: pleasant

E2: content intriguing

E3: interesting content

Overall satisfaction (OS) OS1: overall satisfaction

Loyalty (L) L1: continued use

L2: recommended use
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that the model had a good fit to the data (see Table  5). 
In addition, the R2 value of the unified model was 0.61 
(>0.5), confirming high interpretability and good explan-
atory power.

As observed in Fig. 1 and Table 6, except for hypothesis 
H3 concerning the impact of real feedback on customers’ 
overall satisfaction, other six hypotheses were supported. 
Specifically, information quality (λ  =  0.15*), function 
quality (λ = 0.22*), multiple visual aids (λ = 0.20*), and 
enjoyment (λ = 0.21*) were found to have positive effects 
on overall satisfaction. Additionally, enjoyment had posi-
tive impacts on overall satisfaction (λ = 0.21*) and overall 
satisfaction in turn exerted a positive influence on loy-
alty (λ =  0.64*). Furthermore, this result show that the 
standard error of path coefficient of real feedback on cus-
tomers’ overall satisfaction is large (0.2). Hence, H3 was 
unsupported.

Furthermore, we also review the total effects of the 
factors on loyalty to gain a further understanding of 
the mediating effects of overall satisfaction. The results 
indicated that the most critical factor that affects loy-
alty of Tourism guide cloud service is enjoyment (total 
effect = 0.36, direct = 0.22, indirect = 0.14), followed by 
function quality (total effect = 0.14 = indirect), multiple 
visual aids (total effect = 0.13 =  indirect), and informa-
tion quality (total effect = 0.10 = indirect). Likewise, the 
effects of real feedback on loyalty are non-significant at 
p  <  0.05. In other words, overall satisfaction effectively 
mediate Information quality, Function Quality, Multiple 
Visual Aids, and Enjoyment and significantly enhance 
loyalty of Tourism guide cloud service.

Discussions and conclusions
In this customer-oriented era, to any service platform, 
the matters of how to improve, maintain, and manage 
the effective operation in order to keep current custom-
ers and capture potential users is the key issue for its sus-
tainability. Overall, the results indicated that the most 

Table 3 Reliability and  convergent validity analyses 
(n = 336)

Variables/Items Mean SD Std factor 
loading

Cronbach’s α CR

Information 
quality (IQ)

3.571 0.81 0.87

 IQ1 3.573 0.738 0.72

 IQ2 3.531 0.741 0.81

 IQ3 3.564 0.743 0.72

 IQ4 3.573 0.738 0.70

 IQ5 3.540 0.776 0.72

 IQ6 3.534 0.843 0.73

Function quality 
(FQ)

3.574 0.85 0.85

 FQ1 3.494 0.795 0.66

 FQ2 3.536 0.842 0.67

 FQ3 3.664 0.809 0.70

 FQ4 3.571 0.789 0.76

 FQ5 3.708 0.779 0.67

 FQ6 3.473 0.850 0.69

Real feedback 
(RF)

3.382 0.75 0.75

 RF1 3.470 0.776 0.69

 RF2 3.420 0.749 0.69

 RF3 3.256 0.917 0.73

Multiple visual 
aids (MV)

3.433 0.71 0.71

 MV1 3.470 0.776 0.73

 MV2 3.40 0.762 0.76

Enjoyment (E) 3.563 0.84 0.85

 E1 3.586 0.798 0.76

 E2 3.548 0.748 0.83

 E3 3.557 0.774 0.83

Overall satisfac‑
tion (OS)

3.691 0.673 1 – –

Loyalty (L) 3.766 0.79 0.81

 L1 3.729 0.661 0.93

 L2 3.803 0.684 0.70

Table 4 Discriminant validity analysis

The numbers in the lower triangular matrix are the squared correlations; the numbers in parentheses are AVE

Constructs 1 2 3 4 5 6 7

1. Information quality (IQ) (0.54)

2. Function quality (FQ) 0.23 (0.48)

3. Real feedback (RF) 0.46 0.30 (0.50)

4. Multiple visual aids (MV) 0.31 0.19 0.47 (0.56)

5. Enjoyment (E) 0.44 0.26 0.42 0.44 (0.65)

6. Overall satisfaction (OS) 0.25 0.12 0.29 0.23 0.44 (1)

7. Loyalty (L) 0.20 0.12 0.20 0.24 0.23 0.58 (0.68)
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critical factor that affects loyalty of Tourism guide cloud 
service is enjoyment, followed by function quality, multi-
ple visual aids, and information quality. On other hand, 
overall satisfaction effectively mediate Information qual-
ity, Function Quality, Multiple Visual Aids, and Enjoy-
ment and significantly enhance loyalty of Tourism guide 
cloud service. These findings have beneficially suggested 
that service providers in designing and planning tourism 
guide cloud service platform should pay more attention 
to these aspects as well as manage them effectively once 

attempting to grasp customers’ satisfaction and use loy-
alty. In case the platform lacks of any of these aspects or 
there exist unsatisfactory issues, more investments for 
implementation and improvement are recommended.

With the achieved findings, this study has effectively 
extended the literature by investigating deeply the fea-
tures of each factor, not just general understanding. As 
the most critical factor is enjoyment, users would be 
more excited and motivated in using a system once per-
ceiving the system is fun and enjoyable (Chung and Tan 
2004; Cyr et al. 2006; Moon and Kim 2001), the features 
of being “pleasant”, “attractive and full of curiosity”, and 
“interesting in content” have been well perceived to be 
critical to the success of tourism guide cloud services 
throughout the survey. Based on these premises, it is 
strongly suggested that guide cloud service providers 
should emphatically develop the playfulness and pleasure 
features during the stages of designing and planning the 
systems in order to better capture users’ positive attitude 
and interests.

Furthermore, function quality, multiple visual aids, and 
information quality are also important factors. In previ-
ous research concerning IT platforms, function quality 
has been examined through system’s storage capacity 
(Burda and Teuteberg 2014; Lee et al. 2014) and system 
functions such as effective usability, availability, reli-
ability, and adaptability (Chen et  al. 2015; DeLone and 
McLean 2004). This study is based on real demands of 
tourists in using guide cloud services has recognized that 
among the survey items, tourism guide cloud services’ 
capabilities in providing real-time information concern-
ing traffic situations, points of interest and convenient 
stores as well as offering map navigation services have 
been considered important. Additionally, the abilities of 
instantly grasping messages related to sightseeing and 
helpful assistance as well as guiding references in trip 
planning are also the essential elements for customers 
in choosing tourism guide cloud services. For the fact 
that users tend to be dissatisfied once the platform can-
not fulfill customers’ demands on these aspects, service 

Table 5 Fit indices for structural model

Fit indices Recommended value Structural model

GFI ≥0.9 0.83

AGFI ≥0.8 0.80

NFI ≥0.9 0.96

CFI ≥0.9 0.98

RMSEA 0 ≤ 0.1 0.06

RMR ≤0.05 0.046

χ2/df ≤03 2.70

Fig. 1 Tourism guide cloud service model and SEM results. *p < 0.05 
and ns non‑significant

Table 6 Results of standard path coefficients for each hypothesis

* p < 0.05

Hypothesis Standard path coefficient (SE) Result

H1: information quality → overall satisfaction 0.15* (0.08) Supported

H2: function quality → overall satisfaction 0.22* (0.09) Supported

H3: real feedback → overall satisfaction −0.11 (0.20) Not supported

H4: multiple visual aids → overall satisfaction 0.20* (0.09) Supported

H5: enjoyment → overall satisfaction 0.21* (0.09) Supported

H6: enjoyment → loyalty 0.22* (0.05) Supported

H7: overall satisfaction → loyalty 0.64* (0.04) Supported
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providers are suggested to make more efforts in ensur-
ing these features in order to maintain and enhance cus-
tomer satisfaction and use intention.

Noteworthy, overall satisfaction is the mediated fac-
tor between Multiple Visual Aids and loyalty of Tour-
ism guide cloud service. It is noted aforementioned that 
there remains the debate regarding the impacts of mul-
tiple visual aids on customer satisfaction in the extant 
literature between significant (Cyr et  al. 2006; Lorenzo-
Romero et al. 2013; Rosen and Purinton 2004; Tuch et al. 
2010) and non-significant (Lee et  al. 2014). Therefore, 
this finding has interestingly provided several academic 
contributions to the existing debate on the role of visual 
attraction-attributes and user interface design of cloud 
systems toward customer satisfaction. With this result, 
this study beneficially recommends cloud system pro-
viders and tourism managers to take multiple visual aids 
into deeper account once aiming to capture tourists’ sat-
isfaction in using cloud services.

Surprisingly, real feedback is found to have non-sig-
nificant influence on user satisfaction, which is con-
trast to previous studies that system’s fast-response 
feedback toward users’ complaints or requirements 
significantly promotes customer satisfaction (DeLone 
and McLean 2004) and that cloud system’s real-time 
travel assistances can increase customer satisfaction 
through presenting the latest information relevant to 
tourists’ needs and motivating their conversations with 
other users (Lee et  al. 2014). In this study, it can be 
explained that since the shift from traditional IS ser-
vices to cloud services is still in the early stage (Park 
and Ryoo 2013), it is hard for cloud tourism service 
providers to actually capture tourists’ feedback and 
expectation, thus its impact on customer satisfaction 
has yet been efficient.

As aforementioned, this study through innovatively inte-
grating tourism industry and cloud services attempts to 
investigate which factors of cloud services (i.e. information 
quality, function quality, real feedback, multiple visual aids, 
and enjoyment) actually delight customer satisfaction and 
loyalty. In general, the results prove significantly positive 
effects of function quality, enjoyment, multiple visual aids, 
and information quality of cloud services on users’ overall 
satisfaction. Therefore, in order to increase tourists’ satis-
faction and loyalty, it is essential for tourism guide cloud 
service providers and industrial managers to be satisfying 
brands and systems with which tourists can be able to feel 
favourably disposed. Managers are also recommended to 
be deeply concerned about tourists’ service expectations 
and feedback concerning these aspects for better motivat-
ing their satisfaction and loyalty.

As revealed, enjoyment plays the most critical role, 
followed by function quality and multiple visual aids, 

implying their crucial roles in determining custom-
ers’ satisfaction and loyalty, thus suggesting cloud sys-
tem operators and industrial managers to strategically 
strengthen cloud platform’s conduct joyful tourism 
activities and function quality to maintain and enhance 
customers’ satisfaction and enjoyment toward the use of 
cloud services. As such, continuous use of cloud systems 
in tourism can be considerably ensured.

With the achieved findings, this study has beneficially 
provided several considerable academic and practical con-
tributions to the extant literature with an extension of cloud 
service platforms in the field of tourism industry, which is 
originally a missing gap in previous research. As such, cloud 
services are not only understood in terms of their possible 
applications but also in the practical aspects needed by cus-
tomers and the service gaps for improvement. Simultane-
ously, with the obtained real key factors, this study hopes 
to provide future research, academicians in relevant fields, 
and cloud service managers and providers with helpful ref-
erences of research items of customer real needs and guide-
lines for enhancing tourism guide service quality in order 
to achieve better sustainable competitiveness.

Research limitations and future recommendations
This study based on the Information Systems Success 
Model (DeLone and McLean 2004) and Media Richness 
Theory (Daft and Lengel 1986). In order to avoid com-
plexity, this study only selected 7 constructs, including 
Information quality, Function Quality, Real Feedback, 
Multiple Visual Aids, Enjoyment, Overall Satisfaction, 
and Loyalty. In the future research, It is recommended to 
consider the other variables into the integrated model, e.g. 
technical quality, service quality, and so on. On the other 
hand, due to the development of Tourism Guide Cloud 
Service is still at the initial stage in Taiwan; this study 
focuses on the impact factors of Overall Satisfaction, and 
Loyalty of Tourism Guide Cloud Service. However, how 
to improve the Mobile Quality (including Service Quality, 
Information quality, Systems Quality) is also an important 
issue for the future development of Tourism Guide Cloud 
Service. It is recommended to study the improvement of 
Tourism Guide Cloud Service Quality for future research.
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