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Abstract: As a rural tourism product, homestays play an essential role in sustainability. The opera-
tion of homestay business is directly linked to the success or failure of community-based tourism
development. By taking rural homestay business in Zhejiang as a research object, the paper aims to
clarify the interrelationships among influencing factors in the operation of rural homestay business
from a performance perspective. Based on multi-criteria decision making (MCDM) techniques, this
paper not only constructed the evaluation system of homestay business in the Chinese context by the
Fuzzy Delphi Method (FDM), but also disclosed the interrelationships of criteria and aspects by a
decision-making trial and evaluation laboratory (DEMATEL) and the DEMATEL-based analytical
network process (DANP). Results show that: (1) 5 aspects and 31 criteria comprise the evaluation
system of homestay business, (2) the aspects and criteria with high global weight are nearly clus-
tered into the effect group, (3) the weight of service quality and homestay geist and community
co-prosperity as the rank top two, (4) more than these, hardware facilities construct the product
features of homestays because of the role of driving elements, (5) owing to the core elements, criteria
about operational efficiency become guiding principles of homestay business, and (6) service quality
and integrated utilization of socio-cultural resources underpin the sustainable development of homestay
business in the long run. Therefore, the interrelationships of aspects and criteria provide further insights
and underline the focus on homestay business for practitioners. At the same time, these serve as an
effective administration tool for industry administrations. These will lay a solid foundation to enhance
the level of homestay business and boost the sustainable development of community-based tourism.

Keywords: rural homestay business; influencing factor; interrelationships; FDM; DEMATEL; DANP

1. Introduction

One type of tourism development that adheres to the principles of sustainable tourism
is community-based tourism (CBT), which is a sub-category of sustainable tourism with the
recognition of local community-oriented projects. CBT products include tourist activities
and accommodation services [1]. From a sustainable rural tourism perspective, accommo-
dation services through community homestay are regarded as the major component of CBT
products [2]. Homestays are potential income sources for rural communities that enable
their unique culture to be marketed as tourism products [3]. Furthermore, rural tourism
products improve livelihoods, promote poverty alleviation, and enhance the protection
of biodiversity and cultural heritage development [4]. As an attractive sustainable rural
tourism product [5], homestay has been long advocated as not only an integral part of
sustainable tourism development [6], but also a catalyst for socio-cultural and economic
development in rural community development [7].

The first 20 years of this century can be described as a golden period for the de-
velopment of China’s homestay industry. For example, by the end of 2020 in Zhejiang
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Province, the province’s total investment in homestays reached CNY 25.4 billion, and 19,214
homestays were registered and licensed to operate. Moreover, the number of guest rooms
exceeded 200,000, the annual average household income totaled CNY 424,000, the total
operating income surpassed CNY 8.1 billion, and the industry attracted direct employment
of more than 150,000 people. In addition, the homestay cluster has initially taken shape,
especially in Hangzhou and Huzhou, which each had more than 1700 homestays. In short,
regardless of quantity or quality, operating efficiency or ability, products and formats,
word-of-mouth and brand, homestays in Zhejiang have stood in the forefront of the trend
in China. Due to this trend, unique phenomena gradually emerge, and local experience
is also quickly summarized and promoted by media and authorities. Zhejiang has been
becoming a benchmarking area for homestay development in China.

Due to a cross-disciplinary research topic about homestay, prior literature about home-
stays demonstrate the diversity of perspectives as well as diversity in research quality.
Through a systematic literature review about rural homestays and sustainability in tourism
in the year 2010–2020, Janjua, Krishnapillai, and Rahman (2021) found that homestay re-
search concentrates mainly on six directions: homestays as a community-based ecotourism
product (CBET); homestays, economic sustainability, and poverty alleviation; homestays
and the role of NGOs; homestays as a cultural tourism product; women’s participation
in homestays; and homestays as potential income sources for rural communities [8]. The
homestay studies in China are more concerned about the definition and classification, plan-
ning and design, management, resource evaluation, and guarantee mechanisms [9]. Thence,
there are obvious differences in the topics of homestay study in other countries [10–14].
Homestay operation is important in economic development, and governments of many
developing countries are actively promoting homestays because it not only provides addi-
tional income and employment [15] but also assists in distributing the benefits of tourism
to rural areas [16]. Hence, homestay operation in rural communities can be a stepping
stone toward sustainable development by enriching the destination’s image and reducing
poverty [16]. Although homestay plays an essential role in sustainability [17], there is
still a considerable gap in the study concerning operation results of homestay business in
China. As a result, to contribute to the study gap, capture deeper insights, and explore
the direction of homestay development in the future, the study attempts to construct an
evaluation system of affecting factors regarding homestay business from a performance
perspective and disclose the interrelationships among them by quantification approaches.

This paper proposes a hybrid approach based on the Fuzzy Delphi Method (FDM),
decision-making trial and evaluation laboratory (DEMATEL), and analytic network process
(ANP) to disclose the interrelationships of relevant factors. More specifically, this study
answers the following research questions:

RQ 1. What are the main factors to measure homestay performance?
RQ 2. What are the network and interrelationships among performance factors?
RQ 3. What are the priorities of these factors?
The remainder of the paper is organized as follows. Section 2 examines the existing

literature by highlighting performance evaluation, efficiency research about the accommo-
dation industry, and MCDM. Section 3 formulates the study design, which is accompanied
by detailing the study method. Section 4 demonstrates the results of empirical analysis
and Section 5 conducts the discussion. Section 6 concludes with implications, several
limitations, and further suggestions.

2. Literature Review
2.1. Success Factors of Homestay Business

To some extent, success can be viewed as a specific aspect of performance [18]. In
other words, success can be defined according to a certain element of performance [19].
The success and sustainability of homestay businesses are mainly determined by the extent
to whether the homestay operators grasp the business focus at the base of the relationship
among success factors.
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The rural community-based homestays can be categorized into small-scale community-
run operations [20]. Prior literature indicated that small business success is closely related
to small business performance. Measuring organization performance has shifted to a
combination of financial and non-financial measures as the most suitable approach [21].

Homestay has been organized as one way to provide cheap budget accommodation to
tourists and the best way to get closer to nature and traditions of a particular ethnic culture [16].
As a strategy for rural development [22], homestay programs involve the host family, the
rural community, the existing village organizations, and other government organizations [23].
Otherwise, the products and homestay operators come to be involved in a homestay business
that is part of a homestay program. Therefore, the literature on success or performance of
homestays is reviewed from the program level and business level.

From the perspective of a homestay program, scholars are more concerned about
the affecting factors for development of CBT and the relationship between the operation
level of tourism business and the development of certain communities. Zulkefli, Aziz, and
Radzol (2021) developed a framework on the performance success of a community-based
homestay tourism program in Malaysia through revealing 12 important dimensions by
qualification research [24]. Basak et al. (2021) inspected the relationship between sustainable
homestay tourism development and tourist satisfaction regarding socio-cultural, economic,
and environmental sustainability by structural equation modeling (SEM) [25]. Socio-
cultural sustainability and economic sustainability directly impact the overall satisfaction
of the tourist, but the environmental component indirectly affects visitor satisfaction. Bhalla
and Bhattacharya (2019) stated that visitors’ satisfaction as well as perception are the main
elements that successfully drive the selection of destination, the consumption of the local
products, and the generation of return visits in homestay tourism [26]. Purbasari and Manaf
(2018) summarized the characteristic indicators of community-based tourism in Indonesia
by comparative analysis, and the success dimensions for CBT from the evaluation research
work include local community, good leadership, strong collaboration with government and
private agencies, uniqueness of homestay attractions, and environmental conservation [27].
Kayat and Zainuddin (2016) listed 12 criteria of performance success of community-based
rural homestays in rural Malaysia by a qualitative method [20]. Daud et al. (2015) concluded
that capacity and ability to run the program are important success criteria to the homestay
program [28]. Some studies have explored the following success dimensions for CBT across
Asia: local community, good leadership, strong collaboration with government and private
agencies, uniqueness of homestay attractions, and environmental conservation.

From the angle of homestay operation, some studies mainly focused on the systematic
and holistic performance of homestay operation, especially regarding the performance sys-
tem and operation level of homestay business. Thanvisitthpon (2021) refined 6 dimensions
from 31 updated indicators in a sustainable Thailand homestay business by exploratory
factor analysis (EFA) and determined the factor loadings and reliability of the components
and indicators by confirmatory factor analysis (CFA) [29]. The importance of indicators
was prioritized by the factor loading. Devadas and Jayasooriya (2019) developed a concep-
tual framework of homestay tourism entrepreneurs’ success to explain the phenomenon
of homestay tourism entrepreneurs’ success by a qualitative grounded theory study [30].
Hu et al. (2012) evaluated the performance of homestays in Taiwan by combining ANP with
fuzzy theory, in which surroundings of the building and features, service quality, homes-
tay facilities, homestay operation and management, and homestay geist and community
co-prosperity constituted the homestay performance system [31].

From another perspective, a few studies highlighted that individual organizational or
social factors affect certain elements of homestay performance, such as customer loyalty
and service quality. These factors include good homestay management and arrangement,
the arrangement of learning activities, and the reasonable price for tourism and homestay
service [32], social media marketing [33], and community participation [34]. The sincere
intention and perseverance of the head of the village [35], collaboration and partnerships
among tourism stakeholders [13], customer’s need and requirements [36], surroundings of
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the building and features, homestay facilities, homestay operation and management, home-
stay geist and community co-prosperity [37], leadership and community support [38], and
leadership enhancement all improve the ability and capacity of a homestay program [39].

To sum up, in a homestay program, multiple parties are involved, and the evaluation
factors are mostly external and macro factors, such as policies from authorities and collabo-
ration with parties, etc., which are not under the control of hosts. In homestay business, if a
certain element of performance is measured, the evaluation factors are relatively scattered
and non-systematic, which include community support, social media marketing, price, and
collaboration. If overall performance is measured, the evaluation factors are systematic. In
light of this study’s aim, we prefer to measure the performance of homestay business from
a systematic and holistic perspective.

2.2. MCDM Techniques

As an important tool for operation study, multi-criteria decision making (MCDM)
not only offers the possibility to assess some conflicting factors [40] and decide which
alternative is most appropriate based on different factors [41], but also assists decision
makers’ subjective assessments about the interrelationships of performance factors [42].

Ishikawa et al. (1993) introduced fuzzy theory into the traditional Delphi method, and
two methods of the maximum–minimum value of the cumulative number of distributions
and fuzzy integrals were established. The expert opinions were integrated into a fuzzy
number process, which was called the FDM [43].

DEMATEL and ANP are two widely studied MCDM approaches in determining the
influences and interdependence between criteria [44]. DEMATEL was first developed in
a Science and Human Affairs Program in the early 1970s [45]. Through the analysis, all
elements can be classified into a cause–effect group, which helps scholars understand the
structural relationship between elements and plot a network relationship map. Then, the
relative weight of the criteria is calculated using ANP [46,47]. Saaty proposed the ANP for
decision ranking priorities because it releases the restriction of hierarchical structure among
decision levels. However, due to the influence of the limited capacity of human thinking
and the shortcomings of a one to nine scale [48], its consistency is not easy to achieve [49]
when a matrix has high order. Hence, to lessen the burden of the pairwise comparison
questions, Ou Yang et al. (2008) used the DANP method to directly replace the unweighted
super-matrix of ANP with the total influence matrix generated by DEMATEL [50].

Given feasibility and effectiveness, these methods are widely applied in many do-
mains [51–55].

3. Method and Material
3.1. Research Design

The study comprises three main phases: (1) filtering the homestay performance factors
by FDM, (2) disclosing the interrelationships by the network relation map (NRM) and
quadrant diagram by the DEMATEL technique, and (3) calculating the weights of factors
by DANP.

3.2. Proposed Hybrid MCDM Model

A model that incorporates FDM, DEMATEL, and ANP is proposed here to disclose
the interrelationships. The steps of the proposed model are as follows:

Step 1: FDM is applied to filter the performance factors.

1. After designing an FDM questionnaire for the performance factors and forming an
appropriate panel, each expert must give a possible interval value for each factor.
In this interval, the minimum denotes the most conservative perception value, and
the maximum represents the most optimistic perception value for the factors. The
intuition value of the individual importance of each factor given by the experts
indicates the optimal value (A) of each factor.
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2. For each factor, the counting of the most conservative and most optimistic values given
by all experts and the extreme values that fall outside twice the standard deviation
are deleted. Then, the maximum, minimum, and geometric mean values of the
remaining most conservative and most optimistic values that have not been excluded
are calculated. The most conservative triangular fuzzy number Ci =

(
Ci

L, Ci
M, Ci

U

)
and most optimistic triangular fuzzy number Oi =

(
Oi

L, Oi
M, Oi

U

)
are calculated for

each evaluation factor, as shown in Figure 1.

Figure 1. Gray zone diagram of the fuzzy relationship between the two triangle fuzzy numbers.

3. Whether the expert opinions have reached a consensus is judged and tested by the
following terms:

(1) If no overlap occurs between the two triangular fuzzy numbers, that is,
(

Ci
U ≤ Oi

L

)
,

then each expert opinion has a consensus section in the interval. Therefore, the consensus
value Gi of the evaluated factor is equal to the arithmetic average value of Ci

M and Oi
M, as

shown in Equation (1):

Gi =
Ci

M + Oi
M

2
(1)

(2) If the two triangular fuzzy numbers overlap, that is, (Ci
U > Oi

L), and the gray area
of the fuzzy relationship (Zi = Ci

U −Oi
L) is less than the interval range (Mi = Oi

M −Ci
M) of

the geometric average value of the optimistic and the conservative evaluation factor, then
the panel opinion does not reach a consensus as a whole, but the difference among them
does not result in disagreement. Therefore, the factors’ consensus value Gi is calculated as
shown in Equation (2):

Gi =
[(

Ci
U∗Oi

M

)
−
(

Oi
L∗Ci

M

)]
/
[(

Ci
U −Ci

M

)
+
(

Oi
M −Oi

L

)]
(2)

(3) If the two triangular fuzzy numbers overlap, that is, (Ci
U > Oi

L), and the gray area
of the fuzzy relationship (Zi = Ci

U −Oi
L) is more than the interval range (Mi = Oi

M −Ci
M)

of the geometric average value of the optimistic and the conservative evaluation factor,
then the opinion interval value of each expert has no consensus section, and two different
scores of experts lead to a divergence of opinions. Steps 1 to 3 must be repeated until all
factors can reach convergence, and the consensus value Gi is obtained.

4. A threshold value is set to construct the evaluation’s system.

The selection of the evaluation criteria is based on the comparison of the threshold
value S and the consensus importance value Gi, and the threshold value setting standard
directly affects the number of screening evaluation criteria. In collating relevant research,
the method of threshold value setting includes the threshold value range of approxi-
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mately between 6–7 [56], subjective identification of decision makers [57], and arithmetic
average [58].

Step 2: DEMATEL is employed to map the interrelationships among factors.

1. Differentiating the criteria relationship.

The factors’ relationships are assessed by using an integer scale of “no influence (0)”,
“low influence (1)”, “medium influence (2)”, “high influence (3)”, and “very high influence
(4)”. Data are obtained by questionnaires. If n criteria are present, n × (n − 1) compare in
pairs.

2. Generating direct influence matrix.

The direct influence matrix Dk = [d k
ij]n*n can be formed, where all principal diagonal

elements are equal to zero and dij represents the influence strength of criterion i on j.

3. Normalizing the direct influence matrix.

When the direct influence matrix D is acquired, the normalized direct influence matrix
X = [xij]n*n can be achieved by Equations (3) and (4):

λ =
1

max
1≤i≤n

(∑n
j=1 dij)

(3)

X = λ ∗D (4)

4. Constructing the total influence matrix.

The total influence matrix Z = [zij]n*n is then computed by summing the direct effects
and all of the indirect effects by Equation (5):

Z = zij = logk→∞(X + X2 + X3 + . . . + XK) =
X

I− X
= X(I− X)−1 (5)

in which I is denoted as the identity matrix.

5. Setting the threshold value.

If tij is greater than the threshold, it will be retained, otherwise, it will be 0. The matrix
of the retained value is called T∗, which is the critical value matrix. The network graph
determined by T∗ can be obtained.

6. Producing the influence relations map (IRM).

Let tij be the (i,j) element of matrix T∗. The sum of the ith row and the sum of the jth
column, bi and rj, respectively, are obtained as follows:

bi =
n

∑
j=1

tij, (i = 1, 2, 3, . . . , n) (6)

rj =
n

∑
i=1

tij, (j = 1, 2, 3, . . . , n) (7)

To visualize the complex causal relationships among divisions using a visible structural
model, one can develop an IRM from the values of b + r and b − r, represented on the x-axis
and the y-axis, respectively [59]. Finally, an IRM can be created by mapping the dataset of
(b + r, b − r), providing valuable insights for decision making.

7. Distinguishing importance and cause.

Let i = j and i, j ∈ {1, 2, . . . , n}, and the horizontal axis vector (b + r) named “Prominence”
illustrates the strength of influences that are given and received by the factor. Alike, the
vertical axis vector (b − r) called “Relation” shows the net effect that the factor contributes
to the system. If (b − r) is positive, then the factor Fj has a net influence on the other
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factors and can be grouped into the cause group. If (b − r) is negative, then the factor Fj is
influenced by the other factors on the whole and should be grouped into effect group [60].

8. Selecting and explaining key factors.

Thus far, DEMATEL’s key criteria selection methods mainly include the causality
diagram [61,62] and quadrant determination methods [63–65]. Both use importance as
the x-axis and cause as the y-axis. The coordinate intersection of the causality diagram
method is the origin, and the influence relationship matrix is used to clarify the influence
relationship between the criteria. The intersection origin of the quadrant determination
method is the arithmetic average of the cause and importance, which is to divide the
quadrants.

Step 3: Calculating the weight by DANP.
Based on the total relation matrix of DEMATEL, and through the following steps,

ANP calculation can detect magnitudes among factors and their levels of importance to the
whole system [66].

1. Normalizing the total relation matrix.

The total relation matrix is normalized by Equations (8)–(11). Aspects are denoted by
TA while criteria are denoted by TC. The total criteria relation matrix (TC = [Tij

C ]n∗n), as
shown in Equation (9), is made of m aspects and n1 to nm criteria each. Am refers to the mth
aspect. Cnm represents the mth criteria in the nth aspect. Tij

C is the principal eigenvector of
the influences of the elements in the ith aspect, as compared with the ith aspect.

A1 ··· Aj ··· Am

C11 . . . C1n1 Cj1 . . . Cjnj Cm1 . . . Cmnm
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cij∗ · · ·

...
t11
cin1∗

...
t11
cn11∗ · · · t11

cn11∗ · · · t11
cn1n1∗


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and

T∗c =



T11
c∗ · · · T1j

c∗ · · · T1m
c∗

...
Ti1

c∗
...

· · · Tij
c∗ · · ·

...
Tim

c∗
...

Tm1
c∗ · · · Tmj

c∗ · · · Tmm
c∗


(9)

Based on TC, the total aspect relation matrix TA can be generated from the total criteria
matrix by Equation (10), where tij

A is the average of elements of the matrix Tij
C.

TA =



t11
A · · · t1j

A · · · t1m
A

...
ti1

A
...

· · · tij
A · · ·

...
tim

A
...

tm1
A · · · tmj

A · · · tmm
A


(10)

The total aspect matrix TA can be normalized by Equation (11) to obtain T∗A, represent-
ing the weights of aspects.

ti
A =

m

∑
j=1

tij
A

T∗A =



t11
A /t1

A · · · t1j
A/t1

A · · · t1m
A /t1

A
...

ti1
A/ti

A
...

· · · tij
dA/ti

A · · ·

...
tim

A /ti
A

...
...

tm1
A /tm

A
...

· · · tmj
A /tm

A · · · tmm
A /tm

A


=



T11
A∗ · · · T1j

A∗ · · · T1m
A∗

...
Ti1

A∗
...

· · · Tij
A∗ · · ·

...
Tim

A∗
...

Tm1
A∗ · · · Tmj

A∗ · · · Tmm
A∗


(11)

2. Building the unweighted super-matrix.

By employing Equation (12), an unweighted super-matrix is obtained.

w = (T∗c )
′ (12)

3. Constructing the weighted super-matrix.

Multiplying the normalized total criteria relation matrix (T∗c ) with the normalized total
aspect relation matrix (T∗A) will make the original weighted super-matrix S, as shown in
Equation (13). Normalization by setting the “all columns sum” to unity in the super-matrix
obtains the weighted super-matrix. This step is very similar to the concept of the Markov
chain for ensuring that the sum of the probabilities of all states equals 1 [67].

S =



T11
C∗ × T11

A∗ · · · T1j
C∗ × T1j

A∗ · · · T1m
C∗ × T1m

A∗
...

Ti1
C∗
...

× Ti1
A∗ · · · Tij

C∗ × Tij
A∗ · · ·

...
Tim

C∗
...

× Tim
A∗

Tm1
C∗ × Tm1

A∗ · · · Tmj
C∗ × Tmj

A∗ · · · Tmm
C∗ × Tmm

A∗


(13)
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A column-stochastic super-matrix S∗ is further transposed by the weight of super-
matrix S, as shown in Equation (14)

S∗ =



T11
C∗ × T11

A∗ · · · Ti1
C∗ × Ti1

A∗ · · · Tm1
C∗ × Tm1

A∗
...

T1j
C∗ × T1j

A∗
...

· · · Tij
C∗ × Tij

A∗ · · ·

...
Tmj

C∗ × Tmj
A∗

...
T1m

C∗ × T1m
A∗ · · · Tim

C∗ × Tim
A∗ · · · Tmm

C∗ × Tmm
A∗


(14)

4. Determining the weights of factors.

Weighted super-matrix S∗ is limited by raising its power ( lim
k→∞

(S∗)k until it converges

and becomes a long-term stable super-matrix. This stable convergence value is the relative
weight of the evaluation criteria.

3.3. Evaluation Framework of Homestay Business

Considering most scholars’ suggestions about applying multiple constructs and mea-
surement factors to measure corporate performance [68], this study uses multiple subjective
factors to evaluate organizational performance, including financial and non-financial per-
formance factors.

On the basis of the homestay performance evaluation framework developed by [31],
some adjustments were made based on relevant experts’ opinions. The opinions were
summarized as follows: First, the performance evaluation framework proposed by [31]
was affirmed because it coincides with the main aspects of homestay business at present,
comprising operation and management, service quality, facility configuration, internal and
external environment, and homestay geist and community co-prosperity. Next, according
to the previous literature, routine financial criteria in accommodation essentially reflect the
level of homestay operation and management to a large degree, including overnight visitors,
operating income, actual room nights rented, room occupancy rate, and average room
price. These financial criteria should be incorporated into the operation and management of
homestays, and the initial criteria under operation and management of homestays need to
be reclassified into service quality and surroundings of the building and features according
to experts’ opinions. Ultimately, owing to the small scale and limited operating strength of
homestays, their operation is extremely dependent on the internet platform. Internet-based
operation capability in homestay operation and management should also become a critical
factor to represent the level of homestay operations and management in China.

The evaluation framework of homestay business in this study and the operational
definitions of related aspects are shown in Tables 1 and 2.

Table 1. Evaluation framework of homestay business.

Aspect Criteria References

Surroundings of the building and
features

Utilizing natural ventilation sufficiently
Utilizing plenty of natural light
Using non-toxic paint
Maintaining the land’s vitality and good condition in
the process of design and construction
Incorporating the local heritage and landscape elements
into design
Beautification and uniqueness of the interior design
Greenization and uniqueness of the garden design
Room themes and features
Homestay features
Overall ambience forming

Hu et al. (2012) [31]
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Table 1. Cont.

Aspect Criteria References

Service quality

Service attitude
Pick-up service
Information service
Catering service and quality
Room tidiness
Room coziness
Room privacy
Safety
Overall tidiness and hygiene

Hu et al. (2012) [31]

Homestay facilities

Cooking facilities
Parking space
Safety facilities
Medical aid
Room settings

Hu et al. (2012) [31]

Homestay operation and management

Overnight visitors
Operating income
Actual room nights rented
Room occupancy rate
Average room price
Internet-based operation capability

Expert interview

Homestay geist and community
co-prosperity

Degree of interaction between hosts and lodgersGuiding
services
Arranging local experiential activities and food
Contribution to living quality of local community
Initiating preserving actions toward local resources
Promoting and preserving local cultural resources

Hu et al. (2012) [31]

Table 2. Definition of aspects.

Aspects Definition

Surroundings of the building and features The entire exterior and interior design of the homestay. Local cultural
features are demonstrated and incorporated into the homestay.

Service quality Customer satisfaction of services provided by homestay proprietors.

Homestay facilities Hardware of the homestay.

Homestay operation and management Homestay owners manage the financial results and marketing
capabilities of homestays.

Homestay geist and community co-prosperity

The homestay proprietors carry out the homestay operation in person
and frequently interact with their guests and run the homestay
business with a concept of incorporating it into its local community to
help the local economy prosper.

4. Empirical Analysis
4.1. Factor Screening

The subjective evaluation of the factors’ importance mainly relies on the expert’s
personal experience and professional background. In regard to the number of expert
groups, Fremont et al. (1970) declared that more than five interviewees produced better
judgments than did individuals [69]. Robbins (1994) also suggested that the number of
experts required for group decision-making issues should be five to seven [70]. Therefore,
five questionnaires about FDM were issued and collected by email in March 2020. Table 3
illustrates the information of respondents.
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Table 3. Information of respondents.

No. Gender Occupation Working Time (Year) Region Education Degree

1 Male Education 32 Hangzhou Master
2 Female Education 30 Hangzhou Doctor
3 Female Homestay 5 Tonglu Junior College
4 Male Homestay 10 Chunan High School
5 Female Homestay 8 Ninghai Junior High School

The criteria in Table 1 consisted of the questionnaire about FDM. A 1–10 rating scale
was adopted in the questionnaire, and the higher the score, the more important it is. This
study set the threshold value according to the arithmetic mean of the optimal value. In
other words, the overall arithmetic mean was calculated based on the geometric mean of
the optimal value of the expert group. Then, the threshold value equaled the arithmetic
mean multiplied by 0.8 according to the 80/20 rule. Therefore, the threshold value of this
study was 5.433. Table 4 demonstrates the results of factors screening.

Table 4. Summarized result of FDM.

Aspect Criterion
Geometric Mean

M Z
Verification Expert

Consensus GC O A M-Z

Surroundings of the
building and features
(A)

Utilizing natural ventilation sufficiently 2.93 6.73 5.50 3.80 −2 5.80 4.94
Utilizing plenty of natural light (A1) 3.03 8.26 7.10 5.23 −2 7.23 6.62
Using non-toxic paint (A2) 5.45 8.96 7.80 3.51 −2 5.51 8.35
Maintaining the land’s vitality and good
condition in the process of design and
construction (A3)

3.20 7.75 6.73 4.55 −2 6.55 5.84

Incorporating the local heritage and
landscape elements into design (A4) 3.57 8.96 6.18 5.39 0 5.39 6.26

Beautification and uniqueness of the
interior design (A5) 3.65 9.36 7.26 5.71 −1 6.71 8.20

Greenization and uniqueness of the garden
design (A6) 4.17 9.15 7.26 4.98 −1 5.98 8.19

Room themes and features (A7) 3.95 9.36 7.26 5.42 0 5.42 6.66
Homestay features (A8) 4.22 9.15 6.73 4.92 1 3.92 6.68
Overall ambience forming (A9) 3.68 8.72 7.36 5.04 0 5.04 6.20

Service quality (B)

Service attitude (B1) 4.04 9.15 6.79 5.10 −2 7.10 8.32
Pick-up service 1.89 7.63 4.82 5.75 3 2.75 4.76
Information service (B2) 3.73 8.52 6.73 4.79 1 3.79 6.12
Catering service and quality (B3) 3.52 8.16 6.65 4.65 −2 6.65 7.35
Room tidiness (B4) 5.91 8.52 7.17 2.61 −3 5.61 7.81
Room coziness (B5) 4.22 9.17 7.65 4.95 0 4.95 6.70
Room privacy (B6) 5.43 9.31 7.67 3.89 −1 4.89 7.47
Safety (B7) 5.91 9.79 8.75 3.88 −1 4.88 9.16
Overall tidiness and hygiene (B8) 5.33 9.56 8.04 4.23 −2 6.23 8.50

Homestay facilities (C)

Cooking facilities 3.10 7.16 5.50 4.06 0 4.06 5.13
Parking space (C1) 3.10 7.90 6.21 4.79 0 4.79 5.50
Safety facilities (C2) 3.99 8.77 7.30 4.78 −1 5.78 8.13
Medical aid 2.89 7.93 6.04 5.04 2 3.04 5.41
Room settings (C3) 4.17 7.87 6.40 3.70 0 3.70 6.02

Homestay operation
and management (D)

Overnight visitors (D1) 4.19 8.96 7.90 4.76 2 2.76 6.57
Operating income (D2) 4.10 9.36 7.47 5.27 0 5.27 6.73
Actual room nights rented (D3) 3.99 8.52 6.71 4.53 0 4.53 6.25
Room occupancy rate (D4) 3.57 8.72 6.71 5.15 1 4.15 6.14
Average room price (D5) 4.22 8.75 6.55 4.52 0 4.52 6.49
Internet-based operation capability (D6) 4.85 9.36 7.71 4.51 0 4.51 7.11

Homestay geist and
community
co-prosperity (E)

Degree of interaction between hosts and
lodgers (E1) 3.35 8.52 5.99 5.17 0 5.17 5.93

Guiding services 2.86 7.63 4.44 4.77 2 2.77 5.25
Arranging local experiential activities and
food (E2) 2.99 7.93 6.58 4.94 1 3.94 5.46

Contribution to living quality of local
community (E3) 3.17 8.28 6.32 5.11 1 4.11 5.72

Initiating preserving actions toward local
resources (E4) 3.84 8.56 6.32 4.72 1 3.72 6.20

Promoting and preserving local cultural
resources (E5) 3.64 8.52 6.94 4.88 −1 5.88 7.26
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By deleting the indicators of which the consensus value was less than the threshold
value (5.433), including “Utilizing natural ventilation sufficiently”, “Pick-up service”,
“Cooking facilities”, “Medical aid”, and “Guiding services”, the evaluation framework of
homestay business in this study was constructed with the remaining 31 factors.

4.2. Factors’ Interrelationships

The objective of this stage was to clarify the interrelationship among the performance
factors of the homestay industry. Therefore, a DEMATEL questionnaire was distributed
to scholars and practitioners with homestay industry backgrounds through an internet
platform. A total of 10 valid questionnaires were collected. Given that the evaluation scale
of influence degree between the criteria was a sequential scale, the arithmetic mean of the
pairwise comparison between the criteria could be used to express the consensus degree of
the experts to obtain the evaluation consistency. The self-correlation part of the criteria in
the direct influence matrix was 0, and the rest were between 0–4.

Under the causality diagram method, the centrality degree and cause degree of each
factor were aggregated, with further analysis results presented in Table 5.

Table 5. Centrality degree and cause degree of each aspect and criteria.

Aspect
b r b + r b − r

Influence
RankingCriterion

A 0.39 0.27 0.66 0.12 1
A1 2.06 0.00 2.056 2.056 2
A2 2.01 0.00 2.015 2.015 3
A3 1.92 0.00 1.916 1.916 4
A4 3.31 0.00 3.307 3.307 1
A5 2.72 2.41 5.136 0.311 5
A6 1.98 3.01 4.989 −1.022 6
A7 3.29 5.79 9.078 −2.500 7
A8 3.30 6.34 9.642 −3.036 8
A9 3.27 6.32 9.591 −3.046 9

B 0.28 0.31 0.59 −0.03 3
B1 3.71 1.18 4.887 2.525 2
B2 4.28 0.00 4.276 4.276 1
B3 1.79 1.76 3.547 0.037 3
B4 1.79 1.79 3.584 0.002 5
B5 0.59 4.23 4.817 −3.641 8
B6 1.81 2.43 4.238 −0.625 6
B7 2.40 4.99 7.386 −2.588 7
B8 4.27 4.26 8.525 0.013 4

C 0.15 0.24 0.39 −0.09 4
C1 1.08 0.54 1.620 0.540 1
C2 0.57 1.14 1.703 −0.569 3
C3 1.71 1.68 3.396 0.029 2

D 0.36 0.31 0.67 0.05 2
D1 2.50 1.79 4.286 0.714 2
D2 3.02 3.75 6.776 −0.731 5
D3 2.44 1.81 4.247 0.632 3
D4 1.24 2.44 3.677 −1.199 6
D5 3.08 3.69 6.771 −0.604 4
D6 1.19 0.00 1.188 1.188 1

E 0.15 0.34 0.49 −0.19 5
E1 1.72 2.98 4.702 −1.264 5
E2 2.35 0.00 2.345 2.345 1
E3 1.16 1.14 2.297 0.025 3
E4 1.77 1.72 3.486 0.050 2
E5 1.17 2.33 3.501 −1.156 4
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As shown by the data in Table 5, from the aspect level, surroundings of the building
and features (A) had the largest (b − r) value (0.12), followed by homestay operation
and management (D) (0.05), service quality (B) (−0.03), homestay facilities (C) (−0.09),
and homestay geist and community co-prosperity (E) (−0.19). Additionally, homestay
operation and management (D) had the maximum value (b + r) (0.67), and surroundings
of the building and features (A) (0.66) was in second, followed by service quality (B)
(0.59), homestay geist and community co-prosperity (E) (0.49), and homestay facilities
(C) (0.39). Therefore, surroundings of the building and features (A) was the most influential
aspect, and homestay operation and management (D) was the most important aspect. From
the criterion level, homestay features (A8), room themes and features (A7), and overall
ambience forming (A9) occupied the top three positions in the criteria prominence of the A
aspect. In the criteria relation, incorporating the local heritage and landscape elements into
design (A4) was ranked first with 3.307, followed by utilizing plenty of natural light (A1)
with 2.056 and using non-toxic paint (A2) with 2.015. In the B aspect, the order of criteria
prominence was B8, B7, B1, B5, B2, B6, B4, and B3. The order of criteria relation was B2, B1,
B3, B8, B4, B6, B7, and B5. In the C aspect, the order of criteria prominence was C3, C2, and
C1. The order of criteria relation was C1, C3, and C2. In the D aspect, the order of criteria
prominence was D2, D5, D1, D3, D4, and D6. The order of criteria relation was D6, D1,
D3, D5, D2, and D4. In the E aspect, the order of criteria prominence was E1, E5, E4, E2,
and E3. The order of criteria relation was E2, E4, E3, E5, and E1. Figure 2 shows that the
impact–relationship map in the net format of the five aspects and criteria can be plotted.

Figure 2. Impact–relation map in the net format of aspects and criteria.
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Under the quadrant determination method, the centrality degree and cause degree of
each factor are shown in Table 6.

Table 6. Centrality degree and cause degree of each criterion in the system.

Criterion b r b + r b − r

A1 12.97 0 12.97 12.97
A2 8.67 0 8.67 8.67
A3 3.11 0 3.11 3.11
A4 15.04 2.35 17.4 12.69
A5 15.06 5.35 20.41 9.71
A6 6.76 5.95 12.71 0.82
A7 15.69 18.88 34.57 −3.19
A8 15.8 21.28 37.08 −5.49
A9 15.6 21.21 36.82 −5.61
B1 13.17 6.54 19.71 6.63
B2 14.27 0 14.27 14.27
B3 4.94 4.69 9.64 0.25
B4 6.11 7.78 13.89 −1.66
B5 2.45 12.92 15.36 −10.47
B6 5.54 10.38 15.92 −4.84
B7 8.03 18.9 26.93 −10.87
B8 14.91 15.39 30.3 −0.48
C1 1.24 0 1.24 1.24
C2 3.68 10.33 14.01 −6.66
C3 9.35 12.28 21.63 −2.94
D1 12.56 8.35 20.92 4.21
D2 14.21 16.71 30.92 −2.5
D3 11.74 7.77 19.5 3.97
D4 9.27 9.12 18.38 0.15
D5 15.01 15.32 30.33 −0.31
D6 4.92 0 4.92 4.92
E1 5.51 17.49 23 −11.97
E2 6.13 7.13 13.26 −1.01
E3 3.06 7.17 10.23 −4.1
E4 5.54 8.49 14.03 −2.95
E5 3.72 12.27 15.99 −8.56

According to Table 6, in the performance evaluation system, the core elements included
beautification and uniqueness of the interior design (A5), service attitude (B1), overnight
visitors (D1), actual room nights rented (D3), and room occupancy rate (D4), which are in
quadrant I. The driving elements were utilizing plenty of natural light (A1), using non-toxic
paint (A2), maintaining the land’s vitality and good condition in the process of design and
construction (A3), incorporating the local heritage and landscape elements into design (A4),
greenization and uniqueness of the garden design (A6), information service (B2), catering
service and quality (B3), parking space (C1), and internet operation capability (D6), which
are in quadrant II.

Room tidiness (B4), room coziness (B5), room privacy (B6), safety facilities (C2),
arrangement of local experience activities and food (E2), contribution to the living quality
of the local community (E3), initiating preserving actions toward local resources (E4), and
promoting and preserving local cultural resources (E5) constituted independent elements,
which are classified in quadrant III. Room themes and features (A7), homestay features
(A8), overall ambience forming (A9), safety (B7), overall tidiness and hygiene (B8), room
settings (C3), operating income (D2), average room price (D5), and degree of interaction
between hosts and lodgers (E1) are grouped in quadrant IV, which are named as the affected
elements. As shown in Figure 3, each criterion was plotted into different quadrants.
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Figure 3. Quadrant function diagram of criteria.

4.3. Factors’ Weights

Based on the total influential matrix from DEMATEL, we can not only obtain the
influential degrees among criteria (TC) and aspects (TA), but also construct the weighted
super-matrix by multiplying the normalized TC and TA. Ultimately, we can obtain different
weights of each aspect and criterion, as listed in Table 7.

Table 7. Weight of each aspect and criterion.

Aspect Global Weight Ranking Criterion Local Weight Ranking Global Weight Ranking

A 0.2004 3

A1 0.0976 8 0.0196 30
A2 0.1030 7 0.0206 29
A3 0.0968 9 0.0194 31
A4 0.1057 6 0.0212 28
A5 0.1078 5 0.0216 27
A6 0.1081 4 0.0217 26
A7 0.1196 3 0.0240 24
A8 0.1309 1 0.0262 16
A9 0.1305 2 0.0261 17

B 0.2011 2

B1 0.1219 6 0.0245 22
B2 0.1172 8 0.0236 25
B3 0.1193 7 0.0240 23
B4 0.1224 5 0.0246 21
B5 0.1284 3 0.0258 19
B6 0.1262 4 0.0254 20
B7 0.1347 1 0.0271 15
B8 0.1298 2 0.0261 18

C 0.1962 5
C1 0.3116 3 0.0611 3
C2 0.3413 2 0.0670 2
C3 0.3472 1 0.0681 1

D 0.1997 4

D1 0.1644 4 0.0328 12
D2 0.1756 1 0.0351 9
D3 0.1641 5 0.0328 13
D4 0.1678 3 0.0335 11
D5 0.1732 2 0.0346 10
D6 0.1550 6 0.0310 14

E 0.2025 1

E1 0.2105 1 0.0426 4
E2 0.1931 5 0.0391 8
E3 0.1948 4 0.0394 7
E4 0.1985 3 0.0402 6
E5 0.2031 2 0.0411 5
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The global weights of the five aspects in ranking order were: homestay geist and com-
munity co-prosperity (E; 0.2025), service quality (B; 0.2011), surroundings of the building and
features (A; 0.2004), homestay operation and management (D; 0.1997), and homestay facilities
(C; 0.1962). The overall ranking of criteria was synthesized by the global weights presented in
Table 7. Room settings (C3), safety facilities (C2), parking space (C1), degree of interaction
between hosts and lodgers (E1), promoting and preserving local cultural resources (E5), and
initiating preserving actions toward local resources (E4) were the top six elements, respectively,
corresponding to high global weights of 0.0681, 0.0670, 0.0611, 0.0426, 0.0411, and 0.0420. The
weights of the criteria under the aspects of homestay facilities, homestay geist and community
co-prosperity, and homestay operation and management occupied more advanced positions.
In other words, the criteria weights under aspect C took the top three. These were followed
by aspect E, whose criteria weights ranked 4–8; the criteria weights under aspect D ranked
9–14. Therefore, a clustering phenomenon was formed.

5. Discussion

The study disclosed the interrelationships of factors affecting the sustainable develop-
ment of homestays using FDM, DEMATEL, and DANP to filter the performance factors,
plot the interrelationships, and assess the crucial factors under the Chinese context. In view
of the corresponding results, the research questions were effectively answered.

After appropriate adjustment of the relevant performance framework and the analysis
of expert opinions through FDM, 31 indicators reshaped the evaluation system of homestay
business under the Chinese context. From the perspective of performance evaluation, the
system, which includes financial and non-financial criteria, can more comprehensively and
accurately evaluate the performance of homestay business in China.

The findings showed internal interrelationships of aspects in Figure 2. Surroundings
of the building and features (A) and homestay operation and management (D) were the
causal aspects affecting service quality (B), homestay geist and community co-prosperity
(E), and homestay facilities (C). The surrounding environment and characteristics of the
building (A) was not only the distinctive features of homestays in the accommodation
industry but also the typical features that distinguish them from other accommodation
formats, which need to be strengthened. The operation and management of homestays
(D) further highlighted a homestay’s business nature. Constrained by their characteristics,
such as small size and non-normalization of service, homestays should focus more on
homestay facilities, service quality, and integration of internal and external elements to
promote sustainable development.

With respect to criterion-level analysis, criteria causal diagrams in Figure 2 show
that A4, A1, A2, A3, A5, B2, B1, B3, B8, B4, C1, C3, D6, D1, D3, E2, E4, and E3 become
dispatching factors with positive affected values under their respective aspects. Thus, the
remainder became master receivers under their respective aspects because of the negative
affected value. Therefore, special attention should be paid to the 18 dispatching criteria
with their respective influence on the others.

The centrality and cause degrees presented in Table 6 above were also calculated to
plot the total relation map at the criterion level into four quadrants. In Figure 3, as the core
elements, beautification and uniqueness of the interior design (A5), service attitude (B1),
overnight visitors (D1), actual room night rented (D3), and room occupancy rate (D4) were
grouped in quadrant I. These elements should become business focuses of practitioners
because of their strong relationships with and high degrees of influence on other criteria.
Further, the features of the elements suggest a consensus of effectiveness-oriented operation.
In quadrant II, utilizing plenty of natural light (A1), using non-toxic paint (A2), maintaining
the land’s vitality and good condition in the process of design and construction (A3),
incorporating the local heritage and landscape elements into design (A4), greenization and
uniqueness of the garden design (A6), information service (B2), catering service and quality
(B3), parking space (C1), and internet operation capability (D6) constituted the driving
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elements. They were explained as the source of appealing consumers to some content,
which emphasizes more the product features of homestay business.

As independent elements clustered in quadrant III, room tidiness (B4), room coziness
(B5), room privacy (B6), safety facilities (C2), arrangement of local experience activities
and food (E2), contribution to the living quality of the local community (E3), initiating
preserving actions toward local resources (E4), and promoting and preserving local cultural
resources (E5) need their control to be strengthened because of less interaction with the other
elements. Therefore, the integration of internal product features and external resources is
essential. Finally, the affected elements in quadrant IV should also be considered. To some
extent, the affected factors enrich the content of homestay business criteria and make the
aspects more specific and in-depth.

With respect to the overall weight ranking of criteria and aspects, homestay geist
and community co-prosperity (E; 0.2025) and service quality (B; 0.2011) were top ranked,
and homestay facilities (C; 0.1962) ranked last. This result shows that in contrast to the
hard facilities, internal and external sources that support the sustainable development of
homestays have already attracted much more focus. With high global weight, A8, A9,
and A7 clustered under aspect A were among the top-ranking criteria. Similarly, within
aspect B, B7, B8, and B5 had the top priority with high global weight. Thus, at present,
practitioners should focus on the homestay features and major products, namely, room.

As key financial criteria in the accommodation industry, D2, D5, and D4 in aspect
D also obtained higher weights. These criteria usually represent the daily operational
efficiency of a homestay from a financial perspective. Therefore, these criteria to enhance
operational efficiency should not be ignored in the daily operation of a homestay business
by practitioners. In aspect E, E1, E5, and E4 should be prioritized and implemented by
practitioners because they are the sources of sustainable development momentum of a
homestay business.

Given the empirical findings, compared to the cause relationship from IRM of the
criteria, the quadrant function diagram further refined the function of each criterion from a
systemic and holistic angle. Furthermore, as the affected elements, there is a higher overlap
between the criteria classified by the two methods. Simultaneously, the criteria clustered
into the effect group of different aspects are nearly identical to the criteria with higher
global weight, such as A7, A8, A9, B5, B7, C2, D2, D4, D5, E1, and E5. More than this, at the
aspect level, surroundings of the building and features (A) and homestay operation and
management (D) are the causal aspects affecting service quality (B), homestay geist and
community co-prosperity (E), and homestay facilities (C). In terms of aspect weight, it is
just the opposite: service quality (B) and homestay geist and community co-prosperity (E)
rank as the top two. Moreover, this reaches a consensus with the research results of [31] to a
great extent. To sum up, aspects and criteria in the effect group have high global weights in
the framework. In other words, the combination of different methods can more effectively
identify the crucial factors of homestay business.

The theoretical contributions of this study are manifold. First, it systematically con-
structs an evaluation system of homestay business for a performance perspective in China.
Few have constructed evaluation frameworks from perspectives of the entire homestay
business operation [31], especially financial and non-financial factors in the evaluation
framework. Consequently, it not only serves as the reference of industry administration for
local authorities, but also lays an essential foundation for in-depth study of homestay busi-
ness. Second, the study helps to shift the research direction and expand the research topics
of homestay business. Currently, the homestay industry, rural tourism, homestay facilities,
homestay management, and the homestay economy constitute the hot spots of homestay
research in China [71], but the effectiveness study of homestay business is still an area that
remains under researched. Meanwhile, along with entering the stage of rational operation
guided by tourists in the homestay business in China, consumer behaviors and routine
operation should be the next research focus. Therefore, this study serves as a stepping stone
for subsequent research of homestays. Last but not least, the sustainability strategy of home-
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stays backs up sustainability theory. Regarding the study results, rooms as a core product
of homestays, interaction of hosts and lodgers, and integration utilization and preserving
of surrounding resources inject impetus into the sustainability of homestay business. Thus,
these become essential components of the sustainability strategy in homestay business.
Meanwhile, homestays can reach threefold sustainable community-based tourism goals of
environmental, cultural, and local employment protection [72]. Integration utilization and
preserving of surrounding resources indicates that homestay and environmental, economic,
and social resources coexist harmoniously. Conversely, if any one of the utilization and
preserving of surrounding resources is neglected, a homestay business cannot last for a
long time. Therefore, this backs up sustainability theory.

6. Conclusions

The present study clarifies the interrelationships among the performance factors of
homestays by combining FDM, DEMATEL, and DANP in the Chinese context. Specifically,
FDM helped to build the evaluation framework of homestay business which comprises
5 aspects and 31 criteria. Subsequently, the interrelationships among aspects and criteria
were identified by DEMATEL and DANP from different perspectives. The study finds that
aspects and criteria in the effect group have top-ranked weights, and from the aspect level,
service quality (B) and homestay geist and community co-prosperity (E) should be the
focus of homestay development in the new stage in China.

The study has significant implications for practitioners of homestays. First, as the core
product of a homestay, rooms should be continuously focused on not only from the perspec-
tive of product design in the early days but also from the perspective of sustainability in the
future. The weakening of the weight of building factors implies that the features of rooms
regarding the hardware and facilities cannot last [31], because hardware and facilities are
readily available in China, and the features of hardware and facilities are easily imitated in
reality. Therefore, service quality, including coziness, tidiness, hygiene, privacy, and safety,
etc., endows the lasting features of rooms and sustainably underpins a homestay business.
Next, focusing on orientation of financial criteria is necessary. Financial criteria are direct
outcomes of a homestay business from a managerial perspective. More importantly, many
hosts in China, especially who are local residents, long regard homestay business as a
sideline, and this naturally generates the ambiguity of homestay business. Thus, financial
criteria in homestay business are not taken into account seriously. Finally, the integrated
utilization of internal and external elements, including the interaction of hosts and lodgers
and socio-cultural resources, is the source of sustainability of a homestay business. Com-
pared with hotels, homestays usually have fewer product types and internal resources
due to their small-scale community-run operation [20]. However, the attractiveness of
homestays has always been the authenticity of local life [73,74], even including homestay
operation and management, homestay geist and community co-prosperity, surroundings
of the buildings and features, and homestay facilities [37]. Consequently, through link
and utilization of various resources, homestays can ensure economic, social, and cultural
benefits for local communities as well as sustainable development [75].

The study has some limitations. First, its investigation scope mainly clustered in
Zhejiang Province. Thus, future research may consider different samples from different
areas to improve the robustness of the current conclusions and clarify the generalization of
the study. Second, although the consensus of experts’ opinions worked well in the study,
further researchers may employ the methods of expert appraisal, such as merging fuzzy
theory into DANP to enhance the accuracy. Third, future research may further deepen the
relevant discussion.
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