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Abstract: COVID-19 opened a window of opportunity to change the green development of the
hospitality industry. For many years, Chinese tourists have been the world’s largest source of
outbound tourists. Therefore, this study attempted to improve built-environment strategies for green
rooms at B&Bs using the empirical statistics of Chinese tourists after the end of COVID-19 control
measures and different green B&B standards, combining IPA (importance-performance analysis). For
the lack of a green built-environment study from a tourism perspective, this study can be used mainly
for improving the green satisfaction of urban B&Bs as it attempted to fill the gaps in research on
green B&B rooms. This study will significantly help improve the quality of green rooms for the B&B
industry in the future, and it also provides an improved green B&B room sample for other countries
and regions. Moreover, it is an optimistic attempt at hospitality and tourism recovery.

Keywords: green B&B rooms; sustainable tourism; green building; low-carbon design; green indoor
environment; importance-performance analysis (IPA); COVID-19

1. Introduction

COVID-19 opened a window of opportunity (e.g., the green/healthy physical environ-
ment of B&Bs may be the new target) to change the green development of the hospitality
and tourism industry [1]. Product design (e.g., a green B&B room evaluation model and
promotion strategies) is one of the four aspects of China’s hospitality industry that was
significantly and permanently affected by COVID-19 [2]. Therefore, we urgently need
to research the green hotel industry: how to improve customer satisfaction during/after
COVID-19, and how to encourage the hotel industry to better development in the future.
Moreover, the changes in the hotel industry have exceeded our expectations, especially after
the outbreak of COVID-19. Therefore, this study attempted to establish a new dynamic,
green building evaluation of green B&B rooms using the descriptive statistics of Chinese
tourists after the end of COVID-19 control measures and different green B&B standards,
combining IPA (importance-performance analysis) (Figure 1).
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On one hand, many previous studies were done on green B&Bs from the perspective
of tourism or the built-environment perspective [3–5]. However, a cross-study with built-
environment and tourism perspectives was lacking. Therefore, it is essential to study
improving the green satisfaction of urban B&Bs and attempt to fill the gaps in research on
green B&B rooms.

On the other hand, China has maintained its position as the world’s largest source of
outbound tourists for many years [6]. In 2018, the number of Chinese outbound tourists
reached 150 million, an increase of 14.7% over the previous year [7]. Therefore, this study
selected the data after the end of COVID-19 control measures in China as the survey’s
key focus. The Questionnaire Star (Changsha Ranxing Information Technology Co., Ltd.,
Changsha, China) was used to make questionnaires. We downloaded and summarized
the data on the webpage of Questionnaire Star. The improved Expect-Importance Past-
Performance Analysis (EIPPA), based on IPA, was used as the principal tool of questionnaire
design and analysis. This study will significantly help improve the quality of the built
environment of green rooms for the B&B industry in the future (especially for enhancing
green satisfaction).

2. Literature Review
2.1. New Opportunities for Green B&Bs after COVID-19

COVID-19 provided a new opportunity for tourism. After COVID-19, some green B&B
strategies were studied, some hospitality socio-economic implications were studied [8,9],
the healthy cities [10,11], and hospitality marketing and management were studied [12,13].
They found that COVID-19 will significantly and permanently affect China’s multi-channel
hotel industry in four significant aspects (multi-channels/business, market reshuffle, prod-
uct design, and intelligent transformation). The purpose of a hotel is an accommodation
that solves the problem of staying away from one’s home. The significance of B&B is the
accommodation experience based on the accommodation function, the tourism experience
and enjoyment based on the proper solution of the accommodation problem, and the trans-
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formation of the accommodation function into the tourism experience itself. Borrowing
Maslow’s hierarchy of needs theory, the accommodation function aims to solve the needs
of survival and safety; a B&B aims to solve higher needs, such as enjoyment, respect,
and self-realization. Therefore, the development idea of a B&B should be based on good
accommodation functions in order to improve the accommodation experience. Moreover,
the dual-carbon target is a two-stage goal of carbon emission reduction proposed by China,
which means that China will achieve a “carbon peak” by 2030. The carbon emissions will
not increase after reaching the peak, and China will realize “carbon neutrality” before 2060.

2.2. Green B&B in China

“Do B&Bs’ ‘green’ attributes contribute to customer satisfaction?” The answer is yes.
In the past, different experts have carried out research on many aspects of green B&Bs.
Suki and Suki [14] studied the green B&B in light of consumers’ environmental behavior.
Moreover, some previous studies also focused on the sustainable and green B&B evaluation
model [15,16]. However, few previous studies focused on green B&Bs and green room
evaluation models for post-COVID-19. Therefore, a potential study opportunity was to
focus on green B&B types after the COVID–19 crisis.

Starting in April 2020, all travelers returning to mainland China from abroad were
quarantined in different hotels for 14 days. The tourist visa time for mainland Chinese
tourists going abroad is generally 15 days. Short-term travelers can be those traveling or
residing overseas for 3 weeks or less [17]. However, the previous studies on short-term
travelers mainly focused on medical research [18,19]. After December 2022, most regions
in China gradually ended strict control measures for COVID-19. The government began
looking forward to the recovery of the economy, such as tourism. This provided an excellent
opportunity for the research object of this study (green B&B building environment). Since
then, more and more Chinese citizens have visited hotels and B&Bs in well-landscaped
sites. For example, from the inception of the operational accommodation facilities data in
Sanya on January 26, the average occupancy rate in the city was 86.39%, and the number
of overnight tourists received was about 202,500. Among them, the number of overnight
guests received by tourist hotels was about 95,300; the number of people who stayed
overnight at B&Bs was about 12,300. Rural tourism spots received 233,700 tourists, up
5.06% month-on-month and 31.60% year-on-year.

2.3. Green Customer Satisfaction and Hospitality Recovery

Green satisfaction is positive to customers’ green consumption [20,21]. It also had
positive impacts on green B&Bs in previous studies: satisfaction with green buildings’
indoor environmental quality and perceived quality were studied [22,23]; service directly
affecting people was studied [24]; customer satisfaction was studied as an essential aspect
of customer service [25,26]; consumer sentiment, perceived value, and service quality were
positive with satisfaction [27]; and tourists’ determination to revisit the attractions were
studied [28,29]. Akinci et al. [30] and Hall et al. [31] studied destination decision-making
for satisfaction with spatial health and an intention to revisit. Therefore, the promotion of
green satisfaction is essential for post-crisis recovery.

2.4. Green and Healthy B&B Rooms with Tourist Satisfaction

Further exploration of the relationship between the indoor environment of existing
green B&Bs and guest comfort is essential to improve guest satisfaction and encourage
them to revisit green B&Bs in the future [32,33]. A green/healthy solution provides a
variety of results that are beneficial to the health of individuals and society as a whole
(e.g., reducing stress, enhancing physical exercise, reducing health inequality, improving
mood/emotion, reducing stress, increasing happiness, increasing mental health, improving
air quality, reducing pollution, reducing noise, and improving water quality) [34]. The six
parameters of indoor environmental quality (visual, thermal comfort, lighting, air quality,
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acoustic) and its interrelation with human ease were reviewed by previous studies [32].
Green and healthy attributes for a B&B room have also been preferred by travelers [35].

2.4.1. Design of Green Indoor Environment

The design-based study has influenced sustainable tourism in the past [36]. Green
environment design enhanced learning environment design and study [37,38], and green
environment design has become increasingly important [39]. The design’s environmental
value and the importance of conceptual design relative to basic or detailed design have
been widely recognized [40].

(1) Sound environment

Isolating the room from the air and impact sounds, preventing noise, ensuring the
best reverberation time in public areas, and reducing the nuisance of conversation in the
B&B are directly B&B facilities’ issues. Sound in a B&B environment is one of the essential
items for tourists: safety and health for users, a combination of good architecture with the
best acoustics, and exciting solutions [41,42].

(2) Lighting and illumination and View

B&B room lighting positively affects consumer preferences, emotional states, and
behavioral intentions [43]. Similarly, lighting temperature and comfort positively impact
the perceived value, landscape perception, and behavior intentions of B&B guests [44].

For insiders, a window can meet human needs for basic information, including visual
information about location, time and weather conditions, and activities and events outside
the building [45]. According to previous research, apart from lighting, the view outside
windows is one of the most appreciated functions [46]. It provides the possibility of
maintaining continuous contact with the external environment. The existing assumptions
and research findings of the preference perspective can be divided into three categories: the
need for external environmental information, the need for aesthetic experience (satisfaction
and stress [47]), and the need for recovery and health (Health benefits of a view of nature
through the window [48,49].

(3) Thermal comfort and Air quality

A B&B aims to provide guests with a high level of comfort [50]; however, complaints
about uncomfortable thermal environments and indoor air quality (IAQ) often arise [51].
Conversely, there have been few studies on IAQ audits of B&Bs. Some previous studies
have pointed out four main problems with IAQ [52]: (1) the ventilation speed is inadequate;
(2) the particle concentration in some rooms is too high; (3) legionella contaminates the hot
water system; and (4) the filtering effect of all air handling units (AHU) is poor [53,54].

2.4.2. Design for Green Indoor Service Quality

Green service quality is also crucial for improving travelers’ and employees’ well-
being [55]. Once tourists have arrived at a destination, employees’ motivation will effect a
positive evaluation [56].

(1) Flexible Serviceability

B&B guest rooms’ technical and functional quality positively impacts a guest’s percep-
tion of service quality and satisfaction [57]. Similarly, B&B service quality also positively
impacts customer loyalty [58]. Other researchers have studied the relationship between the
hotel industry’s market positioning and business performance and assessed the positive
mediating role of service quality in this relationship [59].

(2) Health, safety, and security

Han et al. [60] found that nature-based solutions (NBS) positively impact eco-friendly
B&B guest satisfaction, mental health perception, and their intention to revisit. Jiang and
Wen [13] studied the health crisis and B&B management based on the COVID-19 pandemic;
they recommended that researchers go beyond the typical perceptions of the causes and
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consequences of B&B hygiene and cleanliness to an in-depth study of guests’ perceptions
of the surface cleanliness of a particular B&B. In addition, a deeper analysis of the evolving
relationship between B&Bs and the healthcare sector (‘cleanliness is half of faith’ [61]) is
required. Kuo et al. [62] advocated for the need to establish a standard measurement for
the safety culture of the hotel industry after COVID-19.

(3) Green service

Green B&B marketing is an important research area in the hospitality literature. Some
previous studies have explored how companies can balance customer satisfaction with
excellent service and minimal environmental impact. However, the independent influence
of specific green elements of B&B services on the relationship between consumers and
B&B brands has yet to be fully discussed in the B&B and tourism industry literature.
Mishra and Gupta [63] proposed a framework for brand loyalty to green B&B services,
measured by attribute-based green service encounters. The positive moderating effect
of environmentally friendly customer attitudes shows a positive green experience [64].
Green service encounter (GSE) framework through B&B management can ensure long-term
patronage by customers [65].

3. Methods
3.1. Descriptive Statistics

Descriptive statistics can be used for visual and easy-to-understand data analysis [66].
Hwang et al. [67] used descriptive statistics to study elderly tourism well-being perceptions
and outcomes. Some scholars studied the relationship between tourism and sustainabil-
ity using descriptive statistics [68]. Others studied the relationship between B&Bs and
customer satisfaction using descriptive statistics [69].

3.2. Green B&B Standards

The LEED (Leadership in Energy and Environment Design), BREEAM (Building Re-
search Establishment Environmental Assessment Method), GB Tool (Green Building Tool),
and CASBEE are evaluation tools that were studied in previous research [70]. CASBEE
has more advantages in evaluating a design’s built environment and service [71,72]. For
this study, we chose the following green B&B standards in China: (1) “Basic Require-
ments and Classification of Tourist B&Bs” GBT 41648-2022; (2) “Basic Requirements and
Evaluation of Tourist B&Bs” LBT065—2019; (3) “Assessment Standard for Green Hotel
Building” GB/T51165-2016; (4) “Green Hotels” GB/T21084-2007; (5) “Green Tourism
Hotels” LBT007-2016; (6) “Classification and Creditation for Star-rated Tourist Hotels”
GB/T14308-2010; and (7) “Green Building Evaluation Standards” GBT50378-2019.

3.3. Delphi Method and Questionnaire Items

The Delphi method is considered a collective decision before questionnaires [73]. It
was studied in previous research: the Delphi method was used to study an environmental
management system for green B&B evaluation [74], and valuable advice for solving complex
problems was also studied [75]. The Delphi method is also called the “expert consultation
method.” It is the most commonly used intuitive prediction method. In the 1950s, it was
initiated by the Rand Corporation of the United States, particularly by Olaf Helmer, to
predict the development of defense technology and research future social and technological
issues. From the Delphi method, 30 items were selected. Figure 2 shows the design logic.
The measurement items of a green B&B room for the questionnaire survey on customer
satisfaction were identified (Table 1).
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Table 1. Measurement items for green B&B room.

Items QN
Green indoor environment [60] Q1

Sound environment [41,42] Q1-1
Good sound insulation (walls, doors, windows, etc.) 1
Good sound absorption (wall decoration material) 2

Lighting and illumination and View [44] Q1-2
Good view outside the window (suitable for room-size windows) 3

Comfortable illumination level (indoor light brightness can be adjusted) 4
Anti-glare/shading measures are good 5

More use of daylight 6
Thermal comfort and Air quality [50] Q1-3

Good humidity control 7
Working well (materials to maintain indoor air quality/IAQ) 8

Good ventilation/natural ventilation performance 9
The type of air conditioning system that uses fresh air (there is equipment for clean and fresh air in

the guest room) 10

Good room temperature control (prevents high temperatures in summer and cold in winter) 11
There are non-smoking room floors (smoking room with measures to remove the smell of smoke in

the rooms) 12

Green indoor service quality [55,76] Q2
Flexible service ability [57] Q2-1

Personalized bedding is provided according to the needs of guests 13
Place green plants that are beneficial for human health 14

Good function and usability of devices (smart) 15
Good maintenance (indoor materials) 16

Flexible space layout (partially and flexibly adjust the room according to the needs of guests) 17
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Table 1. Cont.

Items QN
Health, safety, and security [13] Q2-2

The electrical switch is installed intact and connected correctly, and its purpose is marked 18
Good natural disaster risk management (safety first-aid kit, etc.) 19

Good reliability (the equipment is installed firmly, and the spare parts are intact) 20
Countermeasures to deal with chemical/biological pollutants (with qualified passenger gas masks) 21

Having a suitable smoke alarm/automatic spray device 22
Suitable crime prevention measures (security door locks, etc.) 23

Green service [63] Q2-3
Supply clean drinking water 24

There are recyclable disposable/non-disposable consumables 25
Cotton fabrics are neat (carpets, sofas, and curtains are tidy) (towels, bath towels, and nightgowns are

soft and have good moisture absorption) 26

There is a reminder card for the replacement of cotton fabrics 27
There is an energy-saving reminder card 28

The bathroom adopts a non-slip design (non-slip mat, non-slip rod, etc.) 29
Daily disinfection of toilet basins, bathtubs, and toilets (or provide disinfectant) 30

QN: question number.

3.4. IPA (Importance-Performance Analysis)

Importance-performance analysis (IPA) is an essential study technique for manage-
ment strategies that provides practical suggestions for promoting good management [77].
Choosing the best site to divide into quadrant thresholds is the main issue [78]: the data-
centric (DC) method [79], the scale-centric (SC) method [80], diagonal lines (DL), or isolines
(IRL) [80] were used. Compared with the previous method’s review, about 80% of papers
used the DC method and the average of actual importance in B&B tourism research. There-
fore, the DC method is used for specifying thresholds in this study (Figure 3). Albayrak [81]
studied hospitality companies using importance-performance competitor analysis (IPCA).
Question 261 was used for the IPA.
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4. Results
4.1. Data Collection

The data survey was performed during December 2022. The 7-point Likert scale, with
the options in the questionnaire, was used to measure the items. All measurement items are
shown in Table 2, describing the respondents’ demographics. Figure 4 shows the location
sources of this survey.

Table 2. Profile of survey respondents (n = 261).

Variable N Percentage

Sex
Male 170 50.57%

Female 184 49.43%
Age

18–25
26–30 163 8.05%
31–40 81 39.64%
41–50 64 42.91%
51–60 21 6.13%
61–70 28 3.07%
Other 28 0.38%

Educational Level
Associate’s degree 39 9.96%
Bachelor’s degree 191 79.69%
Graduate degree 110 8.81%

Other 14 1.53%
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4.2. IPA
4.2.1. Profile of Survey Respondents and Reliability/Validity Analysis

SPSS 26 statistical software (IBM, New York, NY, USA) was used for analysis. The
Cronbach’s Alpha coefficient was 0.974 (Alpha > 0.7 means “high reliability”), indicating
relatively high and acceptable reliability, and it had content validity, standard-related
validity, and structural validity (Tables 3 and 4).

Table 3. Validity statistics.

Number %

Cases
Valid 261 100

Excluded 0 0
Total 261 100

Table 4. Reliability statistics.

Cronbach’s Alpha Number of Items

0.974 30 + 30

4.2.2. Data Analysis

Table 5 shows the p-value (Sig. 2-tailed) at <0.01 [82]. Figure 5 shows the expect-
importance past-performance analysis. First, the high-priority area (Score 4) included these
items: No. 5 and No. 6 (Lighting and illumination and View); No. 11 (Thermal comfort
and Air quality); No. 16 (Flexible serviceability); and No. 21 and No. 22 (Health, safety,
and security). Second, the priority area (Score 3) included these items: No. 8 and No. 12
(Thermal comfort and Air quality); No. 13 and No. 17 (Flexible serviceability); and No. 19
(Health, safety, and security). Third, the medium-priority area (Score 2) included these
items: No. 1 and No. 2 (Sound environment); No. 3 and No. 4 (Lighting and illumination
and View); No. 7 and No. 10 (Thermal comfort and Air quality); No. 14 and No. 15 (Health,
safety, and security); and No. 24 and No. 26 (Green service). Fourth, the low-priority area
(Score 1) included these items: No. 9 (Thermal comfort and Air quality); No. 18, No. 20,
and No. 23 (Health, safety, and security); and No. 25, No. 27, No. 28, No. 29, and No. 30
(Green service).

Table 5. Rank, means of importance, and performance and paired sample t-test (df = 261).

No.

Paired Differences (I-P)

t Sig.
(2-Tailed) I P Correlation(Rank by)

Mean
Weights b Std. Deviation Std. Error Mean

95% a

Lower Upper

1 0.63 0.030 1.00 0.06 0.51 0.75 10.13 0.000 5.94 5.31 0.409
2 0.59 0.030 1.08 0.07 0.46 0.72 8.80 0.000 5.82 5.23 0.500
3 0.42 0.030 1.05 0.07 0.29 0.55 6.47 0.000 5.71 5.29 0.385
4 0.43 0.030 1.33 0.08 0.27 0.59 5.22 0.000 5.80 5.37 0.303
5 0.45 0.061 1.18 0.07 0.30 0.59 6.15 0.000 5.75 5.30 0.359
6 0.39 0.061 1.43 0.09 0.22 0.57 4.46 0.000 5.84 5.45 0.273
7 0.40 0.030 1.14 0.07 0.26 0.54 5.69 0.000 5.64 5.24 0.319
8 0.59 0.045 1.30 0.08 0.43 0.74 7.30 0.000 5.74 5.16 0.228
9 0.53 0.015 1.34 0.08 0.37 0.70 6.43 0.000 6.03 5.50 0.156
10 0.54 0.030 1.21 0.07 0.39 0.69 7.23 0.000 5.93 5.39 0.287
11 0.43 0.061 1.22 0.08 0.28 0.58 5.66 0.000 5.84 5.41 0.302
12 0.46 0.045 1.34 0.08 0.30 0.62 5.53 0.000 5.68 5.22 0.363
13 0.62 0.045 1.18 0.07 0.48 0.77 8.54 0.000 5.55 4.92 0.475
14 0.74 0.030 1.32 0.08 0.58 0.90 9.02 0.000 5.88 5.14 0.345
15 0.57 0.030 1.26 0.08 0.42 0.73 7.40 0.000 5.75 5.18 0.328



Land 2023, 12, 633 10 of 17

Table 5. Cont.

No.

Paired Differences (I-P)

t Sig.
(2-Tailed) I P Correlation(Rank by)

Mean
Weights b Std. Deviation Std. Error Mean

95% a

Lower Upper

16 0.54 0.061 1.17 0.07 0.40 0.68 7.43 0.000 5.80 5.26 0.323
17 0.48 0.045 1.28 0.08 0.33 0.64 6.11 0.000 5.57 5.09 0.432
18 0.39 0.015 1.04 0.06 0.27 0.52 6.12 0.000 5.90 5.51 0.326
19 0.71 0.045 1.34 0.08 0.55 0.88 8.61 0.000 5.92 5.21 0.327
20 0.30 0.015 1.19 0.07 0.16 0.45 4.12 0.000 5.81 5.51 0.330
21 0.84 0.061 1.44 0.09 0.66 1.01 9.40 0.000 5.84 5.00 0.351
22 0.49 0.061 1.21 0.07 0.34 0.64 6.54 0.000 5.87 5.38 0.418
23 0.50 0.015 1.13 0.07 0.36 0.64 7.16 0.000 5.96 5.46 0.423
24 0.51 0.015 1.13 0.07 0.38 0.65 7.33 0.000 6.09 5.58 0.351
25 0.38 0.015 1.36 0.08 0.21 0.54 4.52 0.000 5.88 5.50 0.227
26 0.66 0.015 1.20 0.07 0.52 0.81 8.95 0.000 5.93 5.27 0.316
27 0.51 0.015 1.30 0.08 0.36 0.67 6.40 0.000 5.95 5.43 0.327
28 0.49 0.015 1.29 0.08 0.34 0.65 6.17 0.000 5.78 5.29 0.278
29 0.48 0.015 1.27 0.08 0.32 0.63 6.06 0.000 5.91 5.44 0.278
30 0.78 0.015 1.37 0.08 0.61 0.94 9.16 0.000 6.16 5.39 0.265

a Confidence interval of the difference. QN: question number. All factors’ loadings are significant at p < 0.01 or
0.05. b Based on the IPA.
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Based on the weighted average of the score, the new weights of items were identified
and are shown in Table 5. In other words, the weights of the new “evaluation model of
system) (Figure 5).
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4.3. A Dynamic Evaluation Model and Strategies

First, the new weights of items were identified through the weighted average of the
score of the IPA. A new “evaluation model of green B&B room” was obtained (Figure 6).
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Second, the evaluation model was a dynamic process: items changed when new crises
or changes occurred; the weight of items could be adjusted according to different areas.
The B&B style is more flexible than that of the hospitality industry.

5. Discussion and Conclusions

These green hospitality studies have received more research attention over the past
three years worldwide after COVID-19. However, related research on green B&B rooms is
not sufficient. This study will be a great help in improving the quality of green rooms for
the hotel industry in the future, and it attempts to fill the gaps in research on green B&B
rooms. It is useful for improving the green satisfaction of both urban and rural B&Bs in
many countries and regions.

First, No. 5 (The good view outside the window (suitable for room-size windows))
and No. 6 (More use of daylight (Lighting and illumination and View)) were both in the
high-priority area. This fact empirically shows that a view can influence our mental and
physical health. No. 11 (Reasonable room temperature control (prevents high temperatures
in summer and cold in winter)) showed that “Thermal comfort and Air quality” need to
perform more functions. No. 5 and No. 6 all belonged to the “Green indoor environment.”
No. 16 (Good maintenance (indoor materials) (Flexible serviceability)) showed that the
building environment needs to be constantly updated and designed. No. 21 (Countermea-
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sures to deal with chemical/biological pollutants (with qualified passenger gas masks))
and No. 22 (Having a suitable smoke alarm/automatic spray device (Health, safety, and
security)) both showed that green management with health and safety is more and more
critical. No. 16, No. 21, and No. 22 all belonged to the “Green indoor service quality” area.
These are the most vital green B&B room improvement strategies that must be the top and
high-priority after COVID-19.

Second, No. 8 (Working well (materials to maintain indoor air quality (IAQ))), No. 12
(There are non-smoking room floors (smoking rooms with measures to remove the smell of
smoke in the rooms) (Thermal comfort and Air quality)), No. 13 (Personalized bedding
is provided according to the needs of guests), No. 17 (Flexible space layout (partially and
flexibly adjust the room according to the needs of guests) (Flexible serviceability)), and
No. 19 (Health, safety, and security) need to be the priority after COVID-19. For example,
a BOX450 was designed for a way to provide the “Flexible space” mentioned in No. 17
(Figure 7).
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Figure 7. BOX450: One design of a flexible space layout (N0.17). Note: The selection of the basic
modulus is as follows: According to the relevant data in GB 10000-88 Human Dimensions of Chinese
Adults, select a group of data, select 450 mm as the minimum modulus, and further combine them to
form other different furniture sizes.
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Third, No. 1 (Good sound insulation (walls, doors, windows, etc.)), No. 2 (Good sound
absorption (wall decoration material) (Sound environment)), No. 3 (Anti-glare/shading
measures are reasonable), No. 4 (Comfortable illumination level (indoor light brightness
can be adjusted) (Lighting and illumination and View)), No. 7 (Good humidity control),
No. 10 (The type of air conditioning system that uses fresh air (there is equipment for
clean and fresh air in the guest room) (Thermal comfort and Air quality)), No. 14 (Place
green plants that are beneficial for human health), No. 15 (Good function and usability of
devices (smart) (Health, safety, and security)), No. 24 (Supply clean drinking water), and
No. 26 (Cotton fabrics are neat (carpets, sofas, and curtains are tidy) (towels, bath towels,
and nightgowns are soft and have good moisture absorption) (Green service): these are all
needed to maintain good standards.

Fourth, No. 9 (Good ventilation/natural ventilation performance (Thermal comfort
and Air quality)), No. 18 (The electrical switch is installed intact and connected correctly,
and its purpose is marked), No. 20 (Good reliability (the equipment is installed firmly,
and the spare parts are intact)), No. 23 (Suitable crime prevention measures (security door
locks, etc.) (Health, safety, and security)), No. 25 (There are recyclable disposable/non-
disposable consumables), No. 27 (There is a reminder card for the replacement of cotton
fabrics), No. 28 (There is an energy-saving reminder card), No. 29 (The bathroom adopts a
non-slip design (non-slip mat, non-slip rod, etc.)), No. 30 (Daily disinfection of toilet basins,
bathtubs, and toilets (or provide disinfectant) (Green service)): these have long remained
under constant common attention.

The increased focus on these strategies will not increase the building renovation cost.
Conversely, adding these strategies will not increase the hotel’s operating costs. More
importantly, these strategies are a change from the past.

This study attempted to use the dynamic evaluation model of the green B&B room
after COVID-19, and it can also be discussed for other regions experiencing the same
situations. Although some aspects of the evaluation of B&Bs were studied, there have
been few evaluation studies after COVID-19 control measures ended. Moreover, this study
provided a dynamic evaluation model for fixing a gap in the previous static evaluation
model study. It will be easier for practitioners, policymakers, and scholars to quickly get
different satisfaction results from different groups with the linked targets for improving
sustainable hospitality development. It can also be conducted at different times and in
different areas.

Due to limited resources, the sample size of the objects in the current study was
limited. Therefore, our plan is to investigate other areas next to compare the differences
and summarize the similarities from the following perspective: after COVID-19, changes
have exceeded our expectations. Although this process may be controversial, at least
we have taken the first step: try to fill the gaps in green B&Bs. In this way, we look
forward to cooperating with experts around the world to establish a global green B&B
room research system.
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17. Mousavi, S.A.; Hoşkara, E.; Woosnam, K.M. Developing a model for sustainable hotels in Northern Cyprus. Sustainability 2017, 9, 2101.

[CrossRef]
18. Freedman, D.O. Malaria prevention in short-term travelers. N. Engl. J. Med. 2008, 359, 603–612. [CrossRef]
19. Van, K.; Korman, T.M.; Nicholson, S.; Troutbeck, R.; Lister, D.M.; Woolley, I. Case Report: Japanese Encephalitis Associated with

Chorioretinitis after Short-Term Travel to Bali, Indonesia. Am. J. Trop. Med. Hyg. 2020, 103, 1691–1693. [CrossRef]
20. Steffen, R. Health risks for short-term travelers. In Travel Medicine; Springer: Berlin/Heidelberg, Germany, 1989; pp. 27–36.
21. Chen, Y.-S. The drivers of green brand equity: Green brand image, green satisfaction, and green trust. J. Bus. Ethics 2010, 93,

307–319. [CrossRef]
22. Cai, G.; Zou, B.; Chi, X.; He, X.; Guo, Y.; Jiang, W.; Wu, Q.; Zhang, Y.; Zhou, Y. Neighborhood Spatio-Temporal Impacts of SDG 8.9:

The Case of Urban and Rural Exhibition-Driven Tourism by Multiple Methods. Land 2023, 12, 368. [CrossRef]
23. Abbaszadeh, S.; Zagreus, L.; Lehrer, D.; Huizenga, C. Occupant Satisfaction with Indoor Environmental Quality in Green Buildings;

Center for the Built Environment: Berkeley, CA, USA, 2006.
24. Chen, Y.-S.; Lin, C.-Y.; Weng, C.-S. The influence of environmental friendliness on green trust: The mediation effects of green

satisfaction and green perceived quality. Sustainability 2015, 7, 10135–10152. [CrossRef]
25. Nam, M.; Kim, I.; Hwang, J. Can Local People Help Enhance Tourists’ Destination Loyalty? A Relational Perspective. J. Travel

Tour. Mark. 2016, 33, 702–716. [CrossRef]

http://doi.org/10.3390/ijerph17072235
http://www.ncbi.nlm.nih.gov/pubmed/32225019
http://doi.org/10.1016/j.ijhm.2020.102636
http://doi.org/10.3390/su13010145
http://www.ncbi.nlm.nih.gov/pubmed/32466326
http://doi.org/10.1080/13683500.2010.491899
http://pdf.dfcfw.com/pdf/H3_AP201909261367611440_1.pdf
http://pdf.dfcfw.com/pdf/H3_AP201909261367611440_1.pdf
http://doi.org/10.1016/j.ijsu.2020.04.018
http://doi.org/10.1080/14616688.2020.1757748
http://doi.org/10.15274/tpj.2020.05.02.4
http://doi.org/10.1108/IJCHM-03-2020-0237
http://doi.org/10.1108/MEQ-02-2014-0023
http://doi.org/10.1080/14790531003755286
http://doi.org/10.3390/su9112101
http://doi.org/10.1056/NEJMcp0803572
http://doi.org/10.4269/ajtmh.19-0330
http://doi.org/10.1007/s10551-009-0223-9
http://doi.org/10.3390/land12020368
http://doi.org/10.3390/su70810135
http://doi.org/10.1080/10548408.2016.1167386


Land 2023, 12, 633 15 of 17

26. Jin, Y.; Park, Y. An Integrated Approach to Determining Rural Tourist Satisfaction Factors Using the IPA and Conjoint Analysis.
Int. J. Environ. Res. Public Health 2019, 16, 3848. [CrossRef]

27. Hwang, J.; Kim, I.; Gulzar, M.A. Understanding the Eco-Friendly Role of Drone Food Delivery Services: Deepening the Theory of
Planned Behavior. Sustainability 2020, 12, 1440. [CrossRef]

28. Deng, W.J.; Yeh, M.L.; Sung, M.L. A customer satisfaction index model for international tourist hotels: Integrating consumption
emotions into the American customer satisfaction index. Int. J. Hosp. Manag. 2013, 35, 133–140. [CrossRef]

29. Kanwel, S.; Lingqiang, Z.; Asif, M.; Hwang, J.; Hussain, A.; Jameel, A. The influence of destination image on tourist loyalty and
intention to visit: Testing a multiple mediation approach. Sustainability 2019, 11, 6401. [CrossRef]

30. Park, J.-Y.; Bufquin, D.; Back, R.M. When do they become satiated? An examination of the relationships among winery tourists’
satisfaction, repeat visits and revisit intentions. J. Destin. Mark. Manag. 2019, 11, 231–239. [CrossRef]

31. Akinci, S.; Aksoy, S. The impact of service recovery evaluation on word-of-mouth intention: A moderated mediation model of
overall satisfaction, household income and gender. Tour. Manag. Perspect. 2019, 31, 184–194. [CrossRef]

32. Hall, C.M.; Lundmark, L.; Zhang, J. Degrowth and Tourism: New Perspectives on Tourism Entrepreneurship, Destinations and Policy;
Routledge: London, UK, 2020.

33. Abdulaali, H.S.; Hanafiah, M.; Usman, I.M.S.; Nizam, N.U.M.; Abdulhasan, M. A review on green hotel rating tools, indoor
environmental quality (IEQ) and human comfort. Int. J. Adv. Sci. Technol. 2020, 29, 128–157.

34. Park, J.-Y.; Back, R.M.; Bufquin, D.; Shapoval, V. Servicescape, positive affect, satisfaction and behavioral intentions: The
moderating role of familiarity. Int. J. Hosp. Manag. 2019, 78, 102–111. [CrossRef]

35. Hens, B.; Hens, L. Persistent Threats by Persistent Pollutants: Chemical Nature, Concerns and Future Policy Regarding
PCBs—What Are We Heading For? Toxics 2018, 6, 1. [CrossRef] [PubMed]

36. Kuo, P.-J.; Zhang, L. The impact of hotel room colors on affective responses, attitude, and booking intention. Int. J. Hosp. Tour.
Adm. 2021, 2021, 1–21. [CrossRef]

37. Hou, H.; Wu, H. Tourists’ perceptions of green building design and their intention of staying in green hotel. Tour. Hosp. Res. 2021,
21, 115–128. [CrossRef]

38. Slater, S.J.; Christiana, R.W.; Gustat, J. Peer Reviewed: Recommendations for keeping parks and green space accessible for mental
and physical health during COVID-19 and other pandemics. Prev. Chronic Dis. 2020, 17, E59. [CrossRef]

39. Wang, F.; Hannafin, M.J. Design-based research and technology-enhanced learning environments. Educ. Technol. Res. Dev. 2005,
53, 5–23. [CrossRef]

40. Mo, Z.; Gao, T.; Qu, J.; Cai, G.; Cao, Z.; Jiang, W. An Empirical Study of Carbon Emission Calculation in the Production and
Construction Phase of a Prefabricated Office Building from Zhejiang, China. Buildings 2022, 13, 53. [CrossRef]

41. Yeh, C.-C.; Lin, C.J.-Y.; Hsiao, J.P.-H.; Huang, C.-H. The Effect of Improving Cycleway Environment on the Recreational Benefits
of Bicycle Tourism. Int. J. Environ. Res. Public Health 2019, 16, 3460. [CrossRef]

42. Cai, G.; Hong, Y.; Xu, L.; Gao, W. Analysing the Community Environment Response Strategies after COVID-19 based on
Comprehensive Assessment System for Built Environment Efficiency ‘Future Value’. South Archit. 2021, 4, 20–23.

43. Umeda, Y.; Ishii, M.; Yoshioka, M.; Shimomura, Y.; Tomiyama, T. Supporting conceptual design based on the function-behavior-
state modeler. AI EDAM 1996, 10, 275–288. [CrossRef]

44. Cai, G.; Xu, L.; Gao, W.; Wang, K.; Hong, Y.; Wang, Y. Knowledge archaeology on relations between the Venice Architecture
Biennale (1980–2018) and the Pritzker Architecture Prize (1979–2019). J. Asian Archit. Build. Eng. 2022, 21, 224–233. [CrossRef]

45. Jablonska, J.; Trocka-Leszczynska, E. Ergonomics of Sound in a Hotel Environment. In Proceedings of the International Conference
on Applied Human Factors and Ergonomics, Washington, DC, USA, 24–28 July 2019; Springer International Publishing: New
York, NY, USA, 2019; pp. 57–65.

46. Ismail, M.R. Acoustics Hotel Design criteria and challenges in EGYPT. In Proceedings of the First International Conference on
Sustainability and the Future, Cairo, Egypt, 23–25 November 2010.

47. Pae, J.Y. The Effects of Hotel Guestroom Lighting on Consumers’ Emotional States, Preferences and Behavioral Intentions.
Ph.D. Thesis, University of Florida, Gainesville, FL, USA, 2009.

48. Yang, J. The Effects of Lighting Temperature and Complexity on Hotel Guests’ Perceived Servicescape, Perceived Value, and
Behavioral Intentions. Ph.D. Thesis, Iowa State University, Ames, IA, USA, 2015.

49. Sharma, T.; Chen, J.S. Expected Green Hotel Attributes: Visit Intentions in Light of Climate Change and COVID-19 Double Whammy. In
Advances in Hospitality and Leisure; Emerald Publishing Limited: Bingley, UK, 2023; Volume 18, pp. 155–176. ISBN 1803828161.

50. Chi, X.; Cai, G.; Han, H. Festival travellers’ pro-social and protective behaviours against COVID-19 in the time of pandemic. Curr.
Issues Tour. 2021, 24, 3256–3270. [CrossRef]

51. Sop Shin, W. The influence of forest view through a window on job satisfaction and job stress. Scand. J. For. Res. 2007, 22, 248–253.
[CrossRef]

52. Raanaas, R.K.; Patil, G.G.; Hartig, T. Health benefits of a view of nature through the window: A quasi-experimental study of
patients in a residential rehabilitation center. Clin. Rehabil. 2012, 26, 21–32. [CrossRef] [PubMed]

53. Matusiak, B.S.; Klöckner, C.A. How we evaluate the view out through the window. Archit. Sci. Rev. 2016, 59, 203–211. [CrossRef]

http://doi.org/10.3390/ijerph16203848
http://doi.org/10.3390/su12041440
http://doi.org/10.1016/j.ijhm.2013.05.010
http://doi.org/10.3390/su11226401
http://doi.org/10.1016/j.jdmm.2018.04.004
http://doi.org/10.1016/j.tmp.2019.05.002
http://doi.org/10.1016/j.ijhm.2018.11.003
http://doi.org/10.3390/toxics6010001
http://www.ncbi.nlm.nih.gov/pubmed/29267240
http://doi.org/10.1080/15256480.2021.1988878
http://doi.org/10.1177/1467358420963379
http://doi.org/10.5888/pcd17.200204
http://doi.org/10.1007/BF02504682
http://doi.org/10.3390/buildings13010053
http://doi.org/10.3390/ijerph16183460
http://doi.org/10.1017/S0890060400001621
http://doi.org/10.1080/13467581.2020.1869010
http://doi.org/10.1080/13683500.2021.1908968
http://doi.org/10.1080/02827580701262733
http://doi.org/10.1177/0269215511412800
http://www.ncbi.nlm.nih.gov/pubmed/21856720
http://doi.org/10.1080/00038628.2015.1032879


Land 2023, 12, 633 16 of 17

54. Acosta, A.; González, A.I.; Zamarreno, J.M.; Alvarez, V. Energy savings and guaranteed thermal comfort in hotel rooms through
nonlinear model predictive controllers. Energy Build. 2016, 129, 59–68. [CrossRef]

55. Dobricic, S.; Pisoni, E.; Pozzoli, L.; Van Dingenen, R.; Lettieri, T.; Wilson, J.; Vignati, E. Do Environmental Factors Such as Weather
Conditions and Air Pollution Influence COVID-19 Outbreaks; Science for Policy Report by the Joint Research Centre (JRC); The
European Commission: Brussels, Belgium, 2020.

56. Coker, E.S.; Cavalli, L.; Fabrizi, E.; Guastella, G.; Lippo, E.; Parisi, M.L.; Pontarollo, N.; Rizzati, M.; Varacca, A.; Vergalli, S. The
effects of air pollution on COVID-19 related mortality in northern Italy. Environ. Resour. Econ. 2020, 76, 611–634. [CrossRef]

57. Asadi, E.; Costa, J.J.; da Silva, M.G. Indoor air quality audit implementation in a hotel building in Portugal. Build. Environ. 2011,
46, 1617–1623. [CrossRef]

58. Kuo, N.-W.; Chiang, H.-C.; Chiang, C.-M. Development and application of an integrated indoor air quality audit to an international
hotel building in Taiwan. Environ. Monit. Assess. 2008, 147, 139–147. [CrossRef]

59. Winter, P.L.; Selin, S.; Cerveny, L.; Bricker, K. Outdoor recreation, nature-based tourism, and sustainability. Sustainability 2020, 12, 81.
[CrossRef]

60. Chow, A.S.Y.; Ma, A.T.H.; Wong, G.K.L.; Lam, T.W.L.; Cheung, L.T.O. The impacts of place attachment on environmentally
responsible behavioral intention and satisfaction of Chinese Nature-Based Tourists. Sustainability 2019, 11, 5585. [CrossRef]

61. Pizam, A. Hospitality as an organizational culture. J. Hosp. Tour. Res. 2020, 44, 431–438. [CrossRef]
62. Honey-Rosés, J.; Anguelovski, I.; Chireh, V.K.; Daher, C.; Konijnendijk van den Bosch, C.; Litt, J.S.; Mawani, V.; McCall, M.K.;

Orellana, A.; Oscilowicz, E. The impact of COVID-19 on public space: An early review of the emerging questions–design,
perceptions and inequities. Cities Health 2021, 5, S263–S279. [CrossRef]

63. Ali, F.; Hussain, K.; Konar, R.; Jeon, H.-M. The effect of technical and functional quality on guests’ perceived hotel service quality
and satisfaction: A SEM-PLS analysis. J. Qual. Assur. Hosp. Tour. 2017, 18, 354–378. [CrossRef]

64. Cai, G.; Hong, Y.; Gao, W.; Xu, L.; Jiang, J.; Wang, R. “Archaeological Derivation” of Green B&B with Resilient Rural Development
through Green/Healthy Architecture Design in China. J. Asia Inst. Urban Environ. 2020, 459–462.

65. Sampaio, C.A.F.; Hernández-Mogollón, J.M.; Rodrigues, R.G. Assessing the relationship between market orientation and business
performance in the hotel industry–the mediating role of service quality. J. Knowl. Manag. 2019, 23, 644–663. [CrossRef]

66. Han, H.; Yu, J.; Hyun, S.S. Effects of nature-based solutions (NBS) on eco-friendly hotel guests’ mental health perceptions,
satisfaction, switching barriers, and revisit intentions. J. Hosp. Mark. Manag. 2020, 29, 592–611. [CrossRef]

67. Awan, M.I.; Shamim, A.; Ahn, J. Implementing ‘cleanliness is half of faith’in re-designing tourists, experiences and salvaging the
hotel industry in Malaysia during COVID-19 pandemic. J. Islam. Mark. 2020, 12, 543–557. [CrossRef]

68. Kuo, N.-T.; Cheng, Y.-S.; Chang, K.-C.; Ying, W.-H. Establishing a measurement scale for safety culture in the hotel industry.
J. Hosp. Tour. Manag. 2020, 42, 12–28. [CrossRef]

69. Mishra, A.; Gupta, A. Effect of Hotel Green Service Encounters: Evidence from India. Tour. Anal. 2019, 24, 535–541. [CrossRef]
70. Gupta, A.; Dash, S.; Mishra, A. Self/other oriented green experiential values: Measurement and impact on hotel-consumer

relationship. Int. J. Hosp. Manag. 2019, 83, 159–168. [CrossRef]
71. Gupta, A.; Dash, S.; Mishra, A. All that glitters is not green: Creating trustworthy ecofriendly services at green hotels. Tour.

Manag. 2019, 70, 155–169. [CrossRef]
72. Cai, G.; Wang, J.; Lue, A.; Xu, S.; Wu, Q.; Liu, K.; Gao, T.; Du, P.; Lei, B. From Pollution to Green and Low-Carbon Island

Revitalization: Implications of Exhibition-Driven Sustainable Tourism (Triennale) for SDG 8.9 in Setouchi. Processes 2023, 11, 623.
[CrossRef]

73. Hwang, J.; Kim, J.J.; Lee, J.S.-H.; Sahito, N. How to Form Wellbeing Perception and Its Outcomes in the Context of Elderly
Tourism: Moderating Role of Tour Guide Services. Int. J. Environ. Res. Public Health 2020, 17, 1029. [CrossRef] [PubMed]

74. Manzoor, F.; Wei, L.; Asif, M.; Ul Haq, M.Z.; Ur Rehman, H. The contribution of sustainable tourism to economic growth and
employment in Pakistan. Int. J. Environ. Res. Public Health 2019, 16, 3785. [CrossRef] [PubMed]

75. Cai, G.; Xu, L.; Gao, W.; Hong, Y.; Ying, X.; Wang, Y.; Qian, F. The Positive Impacts of Exhibition-Driven Tourism on Sustainable
Tourism, Economics, and Population: The Case of the Echigo–Tsumari Art Triennale in Japan. Int. J. Environ. Res. Public Health
2020, 17, 1489. [CrossRef]

76. Liu, C.; Li, Z.; Jing, X.; Gao, W.; Shi, J.; Cai, G.; Wang, Y. Influence of landscape outside the window on the anxiety level of
self-separation people during COVID-19. Int. J. Low-Carbon Technol. 2022, 17, 678–685. [CrossRef]

77. Cândido, C.J.F. Service quality strategy implementation: A model and the case of the Algarve hotel industry. Total Qual. Manag.
Bus. Excell. 2005, 16, 3–14. [CrossRef]

78. Yin, P.; Chu, J.; Wu, J.; Ding, J.; Yang, M.; Wang, Y. A DEA-based two-stage network approach for hotel performance analysis: An
internal cooperation perspective. Omega 2020, 93, 102035. [CrossRef]

79. Kawazu, Y.; Shimada, N.; Yokoo, N.; Oka, T. Comparison of the Assessment Results of BREEAM, LEED, GBTool and CASBEE.
In Proceedings of the International Conference on the Sustainable Building (SB05), Tokyo, Japan, 26–29 September 2005; pp.
1700–1705.

80. Sasatani, D.; Bowers, T.; Ganguly, I.; Eastin, I.L. Adoption of CASBEE by Japanese house builders. J. Green Build. 2015, 10, 186–201.
[CrossRef]

http://doi.org/10.1016/j.enbuild.2016.07.061
http://doi.org/10.1007/s10640-020-00486-1
http://doi.org/10.1016/j.buildenv.2011.01.027
http://doi.org/10.1007/s10661-007-0105-5
http://doi.org/10.3390/su12010081
http://doi.org/10.3390/su11205585
http://doi.org/10.1177/1096348020901806
http://doi.org/10.1080/23748834.2020.1780074
http://doi.org/10.1080/1528008X.2016.1230037
http://doi.org/10.1108/JKM-08-2017-0363
http://doi.org/10.1080/19368623.2019.1660751
http://doi.org/10.1108/JIMA-08-2020-0229
http://doi.org/10.1016/j.jhtm.2019.11.007
http://doi.org/10.3727/108354219X15652651367433
http://doi.org/10.1016/j.ijhm.2019.05.010
http://doi.org/10.1016/j.tourman.2018.08.015
http://doi.org/10.3390/pr11020623
http://doi.org/10.3390/ijerph17031029
http://www.ncbi.nlm.nih.gov/pubmed/32041242
http://doi.org/10.3390/ijerph16193785
http://www.ncbi.nlm.nih.gov/pubmed/31597376
http://doi.org/10.3390/ijerph17051489
http://doi.org/10.1093/ijlct/ctac041
http://doi.org/10.1080/1478336042000255613
http://doi.org/10.1016/j.omega.2019.02.004
http://doi.org/10.3992/jgb.10.1.186


Land 2023, 12, 633 17 of 17

81. Zhao, Y.; Xu, X.; Cai, G.; Hu, Z.; Hong, Y. Promoting Strategies for Healthy Environments in University Halls of Residence under
Regular Epidemic Prevention and Control: An Importance—Performance Analysis from Zhejiang, China. Int. J. Environ. Res.
Public Health 2022, 19, 16014. [CrossRef]

82. Dalkey, N.; Helmer, O. An experimental application of the Delphi method to the use of experts. Manag. Sci. 1963, 9, 458–467.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.3390/ijerph192316014
http://doi.org/10.1287/mnsc.9.3.458

	Introduction 
	Literature Review 
	New Opportunities for Green B&Bs after COVID-19 
	Green B&B in China 
	Green Customer Satisfaction and Hospitality Recovery 
	Green and Healthy B&B Rooms with Tourist Satisfaction 
	Design of Green Indoor Environment 
	Design for Green Indoor Service Quality 


	Methods 
	Descriptive Statistics 
	Green B&B Standards 
	Delphi Method and Questionnaire Items 
	IPA (Importance-Performance Analysis) 

	Results 
	Data Collection 
	IPA 
	Profile of Survey Respondents and Reliability/Validity Analysis 
	Data Analysis 

	A Dynamic Evaluation Model and Strategies 

	Discussion and Conclusions 
	References

