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Abstract. Due to the fierce market competition and the heavy impact of
Covid-19, budget hotels are facing great challenges. In order to maintain com-
petitiveness, it is necessary for budget hotels to have a smart technology solution
system from a customer perspective in order to win customers at a relatively low
cost. This study takes the Vienna hotel in China as a case study to investigate the
customer characteristics of budget hotels. A total of 310 questionnaires were
collected from an online survey, and quantitative analyses were used to assess 15
hotel service items, 8 customer suggestions, 6 information channels, and a series
of hotel selecting criteria of customers and potential customers. The findings
show that the speed of check-in/out and considerate staff service; the marketing;
the facilities and safety are the most important aspects that need to be upgraded
with smart technology. We include these critical and valuable elements in the
customer preference model diagram. Based on this model diagram, a smart
technology application system is proposed in which there are three sub-systems,
including smart facilities system, smart marketing system and smart service
system. The detailed designs of each subsystem include technology applications
such as room facilities controlled by voice commend; facial images and room
card identification system, smart robot delivery, smart facilities with digital
games, virtual tours and smart fitness functions; virtual experience based on live
streaming and VR technology; synchronous virtual interaction on social media
platforms; surrounding information promotion based on the GPS and mobile
technology.
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1 Introduction

Smart technology refers to information and communication technologies, including the
Internet, big data, cloud computing, mobile technology, artificial intelligence and so
on. In recent years, it has been widely used in various fields. The applications of smart
technology in the hotel industry may start in 2018 [,

By January 1, 2020, the number of budget hotels has reached 288,000 with the
budget rooms 11.496 million. However, due to the covid-19 crisis and intense compe-
tition, the application of smart technology has signaled potential in the budget hotel
industry. The competitiveness of a budget hotel lies in its excellent customer experi-
ence at a relatively low cost. In order to win customers, smart technology should be
used in budget hotels according to customer preferences.

Therefore, this study aims to propose a system of smart technology based on the
response of target customers and potential customers. Aspects in the operating and
management (O&M) should be comprehensively considered. Pie charts, bar graphs and
tables were used to clearly and intuitively demonstrate customer preferences. Based on
the customer preference, we proposed a smart system with three sub-systems including
smart facilities system, smart marketing system and smart service system in this study,
so as to help budget hotels to win customers at a relatively low cost in current intense
competition.

2 Literature Review

The origin of the budget hotel may date back to the 1920s in the US. There is no gen-
erally accepted definition of it. Previous literature commonly used “limited service”
and “economy” to describe it 2. Fu (2021) defined it as hotels which are professional
and standardized in management with high delivered value and brand reputation [,
According to Zhang (2017), the budget hotel is characterized by economy, high quality,
clear market positioning, and streamlined staff management . This study defines the
budget hotel as: the hotels targeting customers with stable income in the middle class
and focusing on guest room service with price of less than 400 yuan per room per night
provide with the safety, hygiene, comfortable environment and high quality of service.

With regards to the analysis of customer characteristics, Simangunsong (2021) an-
alyzed purchasing behaviour to identify the factors affecting customer satisfaction of
budget hotel I*. In terms of management and service, Xu et al. (2017) studied what kind
of innovation can improve the perceived value of budget hotels . More scholars
focused on budget chain hotels from the perspectives of strategies, business model,
core competitiveness and so on 1. However, scholars such as Huda (2022) started to
investigate budget hotel customers from digital angle 1'%, Liu et al. (2021) and Hidalgo
et al. (2022) cared about adjusting the strategy to overcome the covid-19 crisis [!!12], In
summary, relevant research after the pandemic is meaningful, but still insufficient, and
research on the Vienna hotels in China is scarce.

Founded in 1993, the Vienna Hotel is the world's first chain hotel with the theme of
"music art". With the experience gained from international hotel management over the
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past 24 years, it has become a leading brand in mid-range boutique hotel chains. Ac-
cording to statistics, the hotel has a market share of 28.27% in China. In this study, we
use the Vienna hotel as an example to analyze the characteristics of customers in order
to provide inspiration for the sustainable development of budget hotels and make full
preparation for the post-pandemic era.

3 Research methods

A questionnaire survey was used and a total of 19 questions were investigated. Due to
the Covid-19 pandemic, questionnaires were distributed online. A total of 310 ques-
tionnaires were collected during 1 week, of which 300 were valid. The effective rate
was 96.8%. Finally, SPSS and other software were employed to analyze the data.

We analyzed customer characteristics from demographics, perception and behavior.
And we try to have a deep understanding of customers to explore how to use digital
technology to maintain the development of budget hotels.

According to the survey, the majority of customers are aged 18-30, accounting for
83.67%. Therefore, it can be found that young groups aged 18-30 are the target market
of Vienna hotels. The frequency of samples in income groups shows a declining trend.
It shows that the majority of customers of the Vienna hotels have a monthly income of
no more than 6,000 yuan RMB. In addition, the majority of customers in Vienna hotels
are predominantly composed of students and employees, accounting for 55.33% and
17% respectively. In summary, the target customers of the Vienna hotels are those who
are well educated with a stable income and independent spending power.

4 Statistical analysis and results

4.1  Statistical analysis of customer satisfaction of 15 hotel service items

This survey assessed the Vienna hotel services according to 15 items including the
hotel location, the overall situation, the guide signs, the staff service, the room layout,
the room bed comfort, the room sound insulation, the toilet articles quality, the room
security, the room bath facilities, the room network speed, the catering services, the
entertainment facilities, the check-out and check in speed. Participants scored the 15
items according to their experience. (1 very dissatisfied, 2 dissatisfied, 3 neutral, 4
satisfied and 5 very satisfied).

Table 1. Ranking of customer satisfaction of 15 hotel service items (Owner-drawing)

Oder of im- . The Maxi- The The Standard devia-
Items of hotel services .
portance mum Mean tion
1 Speed of check-out 5 417 0735
2 Speed of check-in 5 4.17 0.731

3 Comfort of room beds 5 4.1 0.757
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4 Opverall situation 5 4.06 0.762
5 Staff service 5 4.06 0.829
6 Safety 5 4.03 0.754
7 Room layout 5 4.02 0.755
8 Guide signs 5 4.00 0.856
9 Hotel location 5 3.99 0.805
10 Bathroom facilities 5 3.92 0.852
11 Network speed 5 3.92 0.881
12 Catering service 5 3.78 0.92
13 Sound insulation 5 3.75 0.996
14 Room toiletries 5 3.71 0.977
15 Recreational facilities 5 3.66 1.001

On the basis of the scores of 143 guests who once lived in the Vienna hotels, it was
found that the speed of checking in and out received the highest score (4.17 points),
followed by the comfort of room beds (4.1 points), and the service of staff (4.06 points).

In summary, according to the results, we identified the services including speed of
check-in/out, the facilities including room facilities and safety facilities as important
aspects of the smart technology application.

4.2  Statistical analysis of customer improvement suggestions

As shown in the Fig. 1, the results show that customers consider room facilities, room
safety and hotel publicity as the shortcomings, accounting for 45.45%, 39.86% and
25.17%, respectively.

Others |HE  3.50%
Everything is perfect |l 4.90%
Services & Receptions | |5 . 389%
Publicity & promotion | IIEEEEEEEEEEE———— 25 ]17%
Hotel hygiene | maamaammmmmmmmmmmmmmms 37.76%
Room safety |IEEEEESSNSSSSSSSSNSS——— 39 .86%
Room facilities | I 45 .45%,

Hotel facilities | 38.46%

0% 20% 40% 60%

Fig. 1. Customer improvement suggestions (Owner-drawing)
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In summary, according to the results, we consider room facilities, safety and marketing
as elements that should be emphasized in the proposed smart technology application
system in this study.

4.3  Statistical analysis of customer information channels

According to the survey, customers know about the Vienna hotels mainly through
online booking platforms (52.22%), social media (36.67%) and friends introductions
(36.67%).

100%
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40% |  36.67%  36.67% 28.89%
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Fig. 2. The information channels of customers (Owner-drawing)

Thus, the online preservation platforms, social media and online social interactions
should be emphasized in the proposed smart application system in our study.

4.4  Statistical analysis of customer hotel selecting criteria

As shown in Fig.3, more consumers tend to select hotels according to the location
(32%), the brand (29%) and the price (15%). Then they will consider the service (10%)
and decoration (10%).

W The brand W The cheapprice M The location The decorationstyle M The service ™ Others

Fig. 3. Hotel selecting criteria of customers (Owner-drawing)

Thus, we identify the surrounding information promotion and the marketing including
price and brand as important elements of smart technology application system.
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4.5  Potential customer behavior characteristics analysis

There are 157 respondents in this survey who have never lived in a Vienna hotel before.
However, they also put forward suggestions. Therefore, they can be seen as potential
consumers. When selecting a hotel, these potential customers tend to consider the
location, the facilitates completeness, accounting for 78.34% and 53.5%, respectively.
With regards to the service, potential customers hope for high speed Internet (68.15%),
shuttle service (37.58%) and multiple dining options (37.58%).

100%
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Fig. 4. Hotel selecting criteria of potential customers (Owner-drawing)

According to the results, we also identified the Internet service, catering services and
transportation information as main elements of the proposed smart technology appli-
cation systems.

In summary, the smart technology application system based on the customer pref-
erence should be proposed from three aspects, which is shown in Fig. 5.

Statistical analysis based on questionaire survey

Customer satisfaction of Information channels Improvement suggestions Hotel selecting criteria of target
15 hotel service items from customers customers and potential customers

The facilities The marketing

4 1 [l
Room Safety | |Recreatio- Publicity Information| Customer Ronm Internet Dlnmg tddlllﬂnal
faciiities| |faciiities |nal facilities channel interaction service || service ||service | | Service

Fig. 5. Budget hotel customer preference model diagram (Owner-drawing)

5 The application of mart technologies in Vienna Hotel

5.1 The smart technologies of application in supporting facilities

According to the survey, it is recommended to apply smart technology to the internal
facilities of Vienna hotels: first, guest rooms. According to statistical results, customers
are relatively young and hope for updates of room facilities. Thus, budget hotels can
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integrate smart technology into the upgrades, such as smart mirrors, toilets, dryers, air
conditioners, and lights that can all be controlled by voice. Second, safety. Based on the
data statistics, it is recommended to use smart technology to ensure hotel safety and
privacy. For example, facial images or room cards can be used as access to guest rooms
and meeting rooms to maintain an exclusive and private environment. Under the
background of Covid-19, smart robot delivery in the hotel can largely reduce
face-to-face contact, thereby reducing the perceived risk of Covid-19. Fourth, since
most customers are young according to demographic statistics, it is important to pro-
vide smart recreational facilities, such as digital game, music enjoyment, virtual tour,
exercise facilities and so on.

5.2 The smart technologies of application in the marketing

According to statistics, customers regard promotion and publicity as shortcomings of
the hotel, and the brand is also crucial to customer choice. Therefore, they can also use
smart technology to improve their marketing. First, hotels should promote virtual
content online. Compared with words or photos, live streaming and VR are currently
the most popular forms that bring a strong sense of presence. Therefore, compared with
recorded videos, they are more effective in stimulating consumption behavior. Second,
hotels should pay enough attention to publicity on new media, such as social media and
mobile tourism shopping platforms, so as to make sure that customers can easily take
them into consideration when making travel decisions. Third, they should regularly
interact with customers through multiple online channels, such as online reviews, We
Chat accounts, micro-blogs, online communities and so on. It has been widely con-
firmed in previous literature that sincere and simultaneous responses can help build
trust and increase customer loyalty. By doing so, the hotel can also establish its brand
reputation.

5.3  The smart technologies of application in service

It is suggested that budget hotels can integrate smart technology into their services:
first, Internet service. According to the survey, a stable and fast WIFI service is nec-
essary for budget hotel customers. Second, “fine service”. The results show that the
“fine service” is attractive. Meanwhile, the application of smart technology enables
budget hotels to provide considerate service at a relatively low cost. For example, smart
robots can be widely used in guest rooms to provide morning calls, consultants,
greetings, reminders, recreational services based on customer voice commands. In
addition, the check-in/out service can be done without waiting in the app on the cus-
tomer's phone. Third, dining service. A variety of dining options can be preserved on
the menus on customers’ phones to meet their different needs, and the food can be sent
to rooms by smart robots, which provides simple and convenient dining experience.
Fourth, additional service. Hotels are recommended to make it easy for customers to
search the surrounding situation, including restaurants, tourist resources and transpor-
tation information, on their mobile phones before making travel decisions.
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6 Conclusions

The proposed smart technology application system for budget hotels in China with
three sub-systems including smart facilities system, smart marketing system and smart
service system are based on the quantitative analyses of 15 items of hotel services,
suggestion from customers, customer information channel, hotel selecting criteria of
customers and potential customers. The elements emphasized by customers in the
survey were identified as the critical and high value aspects included in the proposed
smart technology application system of budget hotels.

Smart room faciliies Mirrors, toilets, dryers, air conditioners, lights
controlled by voice commend

‘The facilities | / Smart safety facilt | Facial images / room cards identification system
,.-‘"'SUD'SVStem mart salety lacries Smart robot delivery service in the hotel
Smart recreational Smart facilities with digital game, virtual tour and
facilities smart fitness functions

/ Publicity & promotion |—— Live streaming and 50 on

The system The marketing _ . . .
of application| sub-system 4| Information channel | ——{ Social media /mobile booking platforms

Customer interaction |——| Online reviews/ online communities/ social

media

/ Sma intemel service Stable and fast WIFI coverage

Room services such as moming call, cleaning
| The service A-‘_—-- based on Al robolts/ online check-infout

sub-system | Smart dining service —‘ E-menus online/ smart robot food delivery

Smart additonal sewicﬁ Surrounding information [GPS/mobilel app/
Online tour shopping platforms

Fig. 6. The budget hotel smart technology application system (Owner-drawing)

Accordingly, this system is proposed to consist of three sub-systems. First, smart
facilities system, including smart room facilities, smart safety facilities and smart
recreational facilities. Second, a smart marketing system, including smart publicity,
smart information channels and online customer interactions. Third, smart service
systems include smart room service, smart dining service, stable and fast WIFI cov-
erage, and smart additional services. The detailed designs of each item in the proposed
model, such as the application of facial images, smart robots, virtual reality and voice
commands, are listed in Fig. 6.

There are limitations to this paper. First, we focus on the perspective of customers,
and we did not investigate the attitude of professional staff, such as budget hotel
managers. Second, we only have normal and relative comprehensive analysis, how-
ever, in the context of the pandemic, it is meaningful to focus on pandemic-related
factors and especially resolutions. In future research, we can explore smart solutions
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from the perspective of hotel managers, and it is suggested to investigate pandem-
ic-related factors and resolutions for the Vienna hotel and other budget hotels so as to
meet the needs of customers in the post-epidemic era.
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