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Abstract: Understanding the spatiotemporal patterns and key determinants of rural homestay
industry agglomeration is crucial for the well-planning and well-management of rural tourism
during the process of rural revitalization in China. By employing multi geospatial datasets, this study
investigated the long-term spatiotemporal patterns and their key determinants of homestay inns
during the period 2004–2019 in Moganshan, a well-known rural tourism destination in Zhejiang
Province, China. The kernel density estimation and spatial autocorrelation were integrated to identify
the hotspots of rural homestay inns at a fine scale. The key determinants were further uncovered
using multiple stepwise regression and logistic regression models. The result shows that the overall
growth of homestay inns was slow at the early stage and has progressed rapidly since 2014, with
94.2% of homestay inns newly opened during the period 2014–2019. The first hotspot was located in
Moganshan National Park and then spread to the surrounding villages. Three hotspot zones have
emerged, including the northern hotspot zone (Sihe-Xiantan), central hotspot zone (Houwu-Park-
Liaoyuan), and southern hotspot zone (Ziling-Laoling-Lanshukeng) by 2019. The modeling indicates
that government policy was an essential determinant for the increase in homestay inns, followed by
entrepreneurship and investment. The new homestay inns were more likely to occur in settlements
close to scenic spots, river networks, and cultivated land. Abundant scenic spots and heterogeneous
landscapes were also preferred when selecting sites and executing landscape design for homestay
inns. Our empirical study has provided practical insights for policy makers, entrepreneurs, and
planners for future sustainable homestay industry development.

Keywords: rural homestay inn; spatiotemporal pattern; key determinant; hotspot detection; Zhejiang
Province; China

1. Introduction

Since the reform and opening-up in 1978, China has experienced unprecedented
urbanization, coupled with economic prosperity and a dramatic shift of population from
rural to urban areas. In parallel to these processes, the rural decline has emerged with
outward migration of young adults, shrinkage of rural communities and economies, as
well as a drastic drop in rural life quality, restricting the sustainable development of
rural areas [1]. Because of the urban bias that has for many decades characterized policy
trajectories, rural areas severely lag behind cities in terms of income, infrastructure, social
security, and services such as medical care and education.

In recent years, China initiated the strategy of rural revitalization, which has addressed
the contradiction between unbalanced and inadequate development and people’s ever-
growing needs for a better life [2,3]. As an effective approach to rural revitalization,
developing rural tourism can contribute to the increase in farmers’ employment and income,
and the appreciation of rural ecological capital, thereby accelerating the modernization of
agriculture and rural areas [4,5]. With the continuous upgrading of the tourism industry,
the rural homestay industry has set off a new tourism trend in China. It has been reported
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that there were nearly 170,000 homestay inns in 2019, and the online homestay market
reached 20 billion yuan that year [6]. Meanwhile, the homestay inn specifically has become
a typical and main component of rural tourism [7,8]. The criteria of basic requirements
and evaluation of homestay inns (2019) define such establishments as a type of small
accommodation in which visitors stay in the vacant houses of local residents [9]. Such
inns are part of ecotourism and community-based tourism that give visitors experiences
of local nature, culture, and lifestyles in the countryside [10]. Developing rural homestay
inns has various advantages, such as revitalizing the idle rural resources, enhancing the
vitality of rural communities, optimizing the rural economic structure, and alleviating
poverty [11,12].

Despite the great economic benefits and cultural value brought by the homestay indus-
try, due to inadequate supervision, the rapid expansion of homestay inns has discharged
waste and caused progressive changes in rural landscape patterns, which can result in
serious ecosystem service losses and affect species survival [13,14]. To optimize tourism
resources and push forward the high-quality and sustainable development of the homestay
industry in rural areas, it is vital first to understand the spatiotemporal dynamics of rural
homestay inns and their underlying mechanism.

Prior studies have analyzed the spatial patterns of homestay inns based on official
government statistics or sample surveys [15,16]. Although these traditional data sources
could offer a relatively accurate profile of tourism resources, their deficiencies, such as
long cycles, low efficiency, high costs, or limited survey samples, restrict their further
application in tourism planning. In recent years, with the advanced development of
internet information technology, extensive and diverse social sensing data such as check-in
data and geotagged photos acquired from social networks (Weibo, Dianpin, Flickr, etc.) and
hotel and homestay inn data from online travel agencies (Airbnb, Ctrip, etc.) have become
freely accessible to researchers, enabling them to comprehensively investigate social and
economic phenomena [17–19]. The superiority of these datasets in terms of their real-
time capability, lower costs, and wider coverage than previous platforms have provided
new opportunities for quantifying the spatiotemporal patterns of tourism resources at
a fine scale [20]. Numerous studies have attempted to characterize the spatial patterns
of homestay inns using social sensing data and offered references for sustainable rural
tourism development [21–24]. Multiple methods have also been applied to quantify the
spatial patterns of homestay inns, mainly including traditional index methods such as the
spatial nearest neighbor index and spatial coefficient of variation, and GIS spatial analysis
methods, such as kernel density estimation, DBSCAN algorithm, spatial autocorrelation,
and geographically weighted regression [2,25,26]. Nevertheless, these spatiotemporal
analyses of homestay inns mainly focus on quantity dynamics, density changes, and
significant cluster mapping at the city or district level, and there is a lack of adequate
attention to the identification of homestay inn hotspots at a fine scale.

Rural homestay inn growth and expansion, as a typical process of the socioeconomic
phenomena, is involved in complicated natural, socioeconomic, and political environ-
ments [27]. A comprehensive investigation of their quantity growth and spatial expansion
mechanism can help provide scientific references for the further planning and management
of the rural homestay industry. Previous studies have indicated that the internal mecha-
nism can be manifested as a multidimensional profile of principle determinants, including
biophysical, accessibility, socioeconomic, and political determinants. Several studies have
found that the expansion of rural homestay inns is related to favorable geographical
location [15,28]. Some studies have proved that Airbnb accommodations are linked to
sightseeing spots and land use associated with the leisure, hospitality, and entertainment
industries [29]. Other researchers have attempted to unveil the effects of socioeconomic
factors on the distribution of Airbnb or homestay inns. Likewise, it was found that Airbnb
rentals were more likely to be located in neighborhoods with good transit services, short
distances to the city center, and high median house value and household income [18].
Meanwhile, as early-stage tourism destinations often need external capital to establish,
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invest, and participate in tourism businesses at various levels [30], some studies have con-
firmed that the role of the private sector is increasingly significant, and entrepreneurship
has become a driving force [31,32]. Moreover, it has been proven that governments retain
an active role in rural tourism development through legislation and regulation, coordi-
nation and planning, infrastructural investments, top-down rural programs, and other
rural governance apparatuses [33–35]. In addition, at the geographic scale, the potential
determinants of homestay inn development can be loosely grouped by the macro (inter-
regional) and micro (intraregional) geographic environments [36]. Macroenvironmental
determinants create general conditions for business operations, shape the attractiveness
of tourism destinations over time, and determine opportunities for development func-
tions within a given area [37]. These determinants mainly include socioeconomic status,
infrastructure, government policy, and regulations, which remain effectively invariant for a
particular region in a given time. Microenvironmental determinants vary within a local
region, which can exert spatially heterogeneous effects on the homestay industry. These
determinants include accessibility to scenic spots and main transportation portals (e.g., rail-
way stations and airports), land use and rental costs, and urban development [36]. In this
regard, both macroenvironmental and microenvironmental determinants should be further
considered for exploring the internal mechanism of homestay inn development, but so far,
the two-dimensional determinants have barely been examined together in other studies.
Additionally, because of the limited datasets and effective indicators for determinants such
as government policy, most studies have been restricted to qualitative analyses of political
effects on rural homestay inns. Therefore, a comprehensive spatial quantitative methodol-
ogy is urgently needed to unveil the internal mechanism of the growth and expansion of
rural homestay inns.

To fill this research gap, this paper aims to characterize the spatiotemporal pattern of
homestay inns in rural China and investigate the underlying mechanism of the growth and
expansion of the homestay industry. A well-known rural tourism destination, Moganshan
Town, is chosen as the study area. Our specific goals are to (1) map the spatial changes in
rural settlements in the Moganshan region from 2004 to 2019 by employing high-resolution
remote sensing images; (2) quantify the spatiotemporal patterns of rural homestay inns
from 2004 to 2019 using freely accessed open social data and multiple spatial analytical
techniques, including (i) quantity growth analysis and (ii) fine-scale hotspot detection; and
(3) introduce a comprehensive framework to identify the key determinants of the rural
homestay industry development (i.e., quantity growth and spatial expansion) based on
multiple stepwise regression and logistic regression models. These results will provide
valuable information and scientific references for the sustainable development of rural
homestay inns, thereby helping to promote the income and living standards of villagers
during the process of rural revitalization.

2. Materials and Methods
2.1. Study Area

Moganshan Town, located in Deqing County, Zhejiang Province (119◦44′35′′ E~119◦57′11′′

E, 30◦30′7′ ′ N~30◦42′22′ ′ N), is a booming new rural tourism destination in China (Figure 1).
It is reported that 2.6 million tourists spent leisure time in Moganshan Town in 2018. It has
a total area of 185.85 km2, and 93.5% of the town is covered by forest. Moganshan National
Park, the center of Moganshan Town, is one of the four largest summer resorts in China. It
is well-known for its unique juxtaposition of bamboo, cloud sea, and clear springs, as well
as its clean, quiet, green, and cool environment.

As early as the 1980s, with the approval of the State Council to open Moganshan
publicly, its tourist reception service gradually resumed. In 1994, Moganshan scenic spot
was chosen and listed as National Park. During this period, sightseeing became the main
tourist activity, and tourists’ motivation was mostly to visit the villas and heritage resources
that were presented within Moganshan National Park.
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With the increasing number of tourists in Moganshan National Park, rural tourism in
the community began to develop in the 2000s. The form of early homestays was Nongjiale
(Happy Farmer’s Home), which was mainly operated by residents in the villages to provide
short-distance consumption experiences of “setting out in the morning, eating at noon
and leaving at night” [38]. In 2007, Tiancheng Gao from South Africa started “Naked
Stables”, which was a new style of homestay known as Yangjiale (Happy Foreigner’s
Home) [39]. Since then, an increasing number of Yangjiale has been successively invested
in and operated by both international capital and local members. Thus, Yangjiale is
regarded as the starting point of a new rural tourism format in Moganshan, and the
Chinese government endued Yangjiale with the official name “Minsu” (homestay inn).
By 2019, approximately 900 homestay inns had been established, making Moganshan a
famous rural tourism destination in China.

2.2. Data Source

This research involves multisource datasets, including remote sensing data, survey
data, open social data, and statistical data. To map rural settlement changes, we applied
high-resolution remote sensing images, including aerial photographs in 2004 and GF-2
images in 2019, with spatial resolutions of 2 m and 1 m, respectively.

Ctrip (www.ctrip.com, accessed on 31 December 2019) is a popular online platform that
provides online search, query, and transaction services for diverse holiday rental products
such as apartments, villas, and homestay inns worldwide. Because of its comprehensive
collection of homestay inns, this paper selected Ctrip to obtain information on Moganshan
homestay inns. First, we crawled information about the Moganshan homestay inns based
on Python 3.8.0 from the API of the Ctrip website. The information mainly included name,
geographic coordinates, opening year, price, and the number of people suitable for biding.
The research covered the period up to 31 December 2019. Second, we deleted duplicates
and entries with serious missing information and ultimately obtained 916 rural homestay
inns to further characterize the spatiotemporal pattern of Moganshan homestay inns.

Through interviews and communication with specialists who are experts in the home-
stay industry from the Deqing Tourism Bureau, Moganshan Town Government, homestay

www.ctrip.com
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association, and professional homestay hosts, and based on the housing price per night, we
further divided the Moganshan homestay inns into ordinary homestay inns (RMB 0–400),
boutique homestay inns (RMB 401–1100), and superior homestay inns (>RMB 1100), num-
bering 338, 452, and 126, respectively.

To evaluate the key determinants of the rapid growth of rural homestay inns from
2004 to 2019, the number of rural tourism policies issued by the government each year
was obtained from the study by [40]. The data for the investment and funds from private
and individual economies (Zhejiang Province) from 2004 to 2019 were gathered from
the Zhejiang Statistical Yearbook. To fully comprehend the overall condition of markets
and transportation in the case study area and its surrounding areas, the datasets for
per capita consumption expenditure of urban residents and the area of urban roads in
Zhejiang, Shanghai, Jiangsu, and Anhui from 2004 to 2019 were collected from the Statistical
Yearbooks of Zhejiang, Shanghai, Jiangsu, and Anhui.

To identify the key determinants of the spatial expansion of rural homestay inns from
2004 to 2019, multiple spatial datasets were also obtained. The DEM downloaded from
the Geospatial Data Cloud (www.gscloud.cn, accessed on 31 December 2019) was used to
calculate the elevation and slope of Moganshan. Land use survey data from the Natural
Resources and Planning Bureau of Huzhou City were used to obtain various land use
types such as cultivated land, forest, orchard land, water body, etc. To show the richness
of scenery and landscape resources, points of interest (POIs) of Moganshan Town in 2019
were gathered from Gaode API (lbs.amap.com, accessed on 31 December 2019).

In addition, various news items, local historical narratives, books, and other secondary
materials related to Moganshan Town were also collected.

2.3. Methods

In this study, our goals were to quantify the spatial patterns of rural settlements and
homestay inns and investigate the key determinants of the blooming process of these
homestay inns. The research framework mainly consisted of three stages, as shown in
Figure 2: (1) map the spatial changes in rural settlements in the Moganshan Town from
2004 to 2019 by employing high-resolution remote sensing images; (2) characterize the
spatiotemporal patterns of rural homestay inns from 2004 to 2019 using freely accessed
open social data, and multiple spatial analytical techniques, including (i) quantity growth
analysis and (ii) fine-scale hotspot detection; (3) identify the key determinants of the rapid
quantity growth and spatial expansion of the rural homestay inns based on stepwise
regression and logistical regression model.

2.3.1. Mapping Rural Settlement Changes

With the aid of GF-2 remote sensing images in 2019, rural settlement in 2019 was first
interpreted and then used as a baseline for determining rural settlement in 2004 (Figure 3).
The rural settlement parcels in 2004 were delineated based on aerial photographs. Finally,
expanded rural settlement parcels from 2004 to 2019 were obtained. Accuracy assessment
was conducted with 150 random sampling points through a field survey in 2019, and the
98.7% accuracy implies that the visual interpretation of the mapping results was relatively
reliable. The abovementioned procedures were performed with ArcGIS 10.6.

2.3.2. Spatiotemporal Pattern Analysis of Rural Homestay Inns

The spatiotemporal patterns characterize the changes of geographic entities in space
and time, which plays an important role in grasping the laws of geographic phenom-
ena [41]. In this paper, to unveil the spatiotemporal patterns of the rural homestay inns
from 2004 to 2019 in Moganshan, we first conducted a general statistical analysis from
the perspectives of quantity, growth rate, and different types of homestay inns and then
executed fine-scale hotspot detection by the combination of kernel density estimation and
spatial statistics techniques.

www.gscloud.cn
lbs.amap.com
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(1) Statistical analysis. The number of rural homestay inns in each year from 2004 to 2019
was counted to estimate the size of temporal dynamics and analyze them. The annual growth
rate (GR, %) of rural homestay inns was further calculated with the following equation:

GR =
Nt2 − Nt1

∆t× Nt1

× 100 (1)

where Nt2 and Nt1 are the number of rural homestay inns in years t2 and t1, respectively,
and ∆t is the number of years between t2 and t1. In addition, the temporal changes of



Sustainability 2022, 14, 7242 7 of 21

different types of rural homestay inns (i.e., ordinary homestay inns, boutique homestay
inns, and superior homestay inns) were also calculated.

(2) Hotspot detection. We applied a density-based approach by integrating kernel
density estimation (KDE) with a spatial statistics technique, Getis-Ord Gi

*, to quantitively
detect local hotspots for rural homestay inns from 2004 to 2019. KDE is one of the most
popular methods for analyzing the first-order properties of a point event distribution [42,43].
Local statistics are any descriptive statistic associated with a spatial dataset whose value
varies spatially [44]. Two of the most well-known local spatial statistics are Getis-Ord
Gi

* [45] and local Moran’s I [46], both of which have been widely used to detect hotspots.
The strength of the integrated method is that it can be more effective because it can deal
with the major limitation of KDE that there is no indication of a density threshold at which
a hotspot can be confidently declared [47].

First, points of rural homestay inns were aggregated using kernel density estimation.
The calculation formula is as follows:

f (x, y) =
1

nh2

n

∑
i=1

K(
di
h
) (2)

where f (x, y) is the density estimated at the location of observation (x, y), K is the kernel
function, di represents the distance from the observation point (x, y) to (xi, yi), n is the
total number of rural homestay inns, and h is the bandwidth parameter. The bandwidth
parameter h usually determines the smoothness of the estimated density. A larger h
indicates a smoother density distribution, while a smaller h reveals more extensive peaks
and valleys [48]. Through several experiments, we set the bandwidth of h at 500 m, which
was suitable and exerted a remarkable effect on the spatial pattern of rural homestay inns.

Second, the Getis-Ord Gi
* statistic was introduced to examine the spatial autocorrela-

tion of density values resulting from KDE and identify the hotspots of rural homestay inns.
The Getis-Ord Gi

* statistic was expressed with the following equation:

Gi
∗ =

∑n
j wi,jxj − X ∑n

j=1 wi,j

S

√
[n ∑n

j=1 wi,j
2−
(

∑n
j=1 wi,j

)2
]

n−1

(3)

S =

√√√√ 1
n

n

∑
j=1

xj
2

n
−
(

=
X
)2

(4)

where xj is the density value in the jth observation unit, the size of which is 30 m × 30 m,
X is the mean value of xj, wij is the spatial weight between unit i and unit j, and n is the
total number of observation units.

The Gi
* statistic can be interpreted as a z-score. For an observation unit, a positive

z-score indicates a hotspot of high values, while a negative z-score implies a cold spot
of low values [48]. A p value score is used to test the significance of the observed spatial
pattern. Finally, the units with a Gi

* statistic larger than 1.96 at the significance level of 0.05
were selected to generate the hotspot map for rural homestay inns.

2.3.3. Identifying Key Determinants of the Spatiotemporal Patterns of Rural
Homestay Inns

In this paper, spatiotemporal patterns refer to the changes in rural homestay inns in
space and time. The changes can be loosely divided into quantity changes (or growth)
and spatial changes (or expansion) of rural homestay inns. Inspired by previous studies
related to the multiple determinants of rural tourism development [15,31,34,36], we put
forward a comprehensive framework to investigate the internal mechanism that influences
the rural homestay inn development (i.e., quantity growth and spatial expansion). The
framework consists of two steps: (1) identifying the key determinants of quantity growth
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by incorporating macroenvironmental determinants (e.g., government policy, investment
and entrepreneurship level, market demand, and regional transportation facilities) based
on a multiple stepwise regression model, and (2) exploring the key determinants of spatial
expansion from the microenvironmental perspective (e.g., topography, tourism resources,
landscape aesthetics, outdoor recreation, and proximity) using a logistic regression model.

(1) Identifying key determinants of the quantity growth of rural homestay inns

In this section, we focused on exploring the key determinants of the dramatic quan-
tity growth of rural homestay inns 2004–2019. Guided by the conceptual framework,
four potential macroenvironmental determinants, including the government policy, en-
trepreneurship and investment, market demand, and regional transportation facilities,
were selected (Table 1). A multiple stepwise regression (MSR) model, an extension of linear
regression models based on Pearson’s correlation coefficient, was carried out to discover the
empirical relationships between multiple types of dependent variables and independent
variables [49]. The MSR model in this study can be derived as:

Y = β0 + β1Gpolicy + β2Pinvest + β3Mdemand + β4Troad + ε (5)

where Y is the number of rural homestay inns, β1, β2, β3, β4 are parameters, and ε is a random
component (the rest of the model). The data from the years 2004 to 2019 were considered.

Table 1. Macroenvironmental variables index system.

Variable Description Sources

Government policy

Gpolicy
Number of rural tourism policies issued
by government [40]

Entrepreneurship and investment

Einvest
Tertiary industry investment and funds
from the private and individual economy Zhejiang Statistical Yearbook

Market demand

Mdemand
Per capita consumption expenditure of
urban residents

Zhejiang/Shanghai/Jiangsu/Anhui
Statistical Yearbook

Regional transportation facilities

Troad Area of urban roads Zhejiang/Shanghai/Jiangsu/Anhui
Statistical Yearbook

Note: Based on the field surveys and in-depth interviews with local entrepreneurs, we can see that visitors to
Moganshan homestay inns mainly come from Shanghai (50%), Jiangsu (20%), Zhejiang (15%), and Anhui (15%).
Therefore, two variables Mdemand and Troad were measured using the weighted average method.

The MSR model was designed to leave a minimum set of independent variables in the
regression model while maximizing the adjusted determination coefficient and minimizing
the mean squared deviation from the regression model. In the first step, all potential
dependent variables were included in the model. Then, to maintain the model with the
highest determination coefficient, variables with no significant parameters were gradually
eliminated. Finally, the MSR model was constructed while maintaining the significance of
the parameters [49].

(2) Identifying key determinants of the spatial evolution of rural homestay inns

In this section, we attempted to identify the multifaced determinants of spatial expan-
sion of rural homestay inns 2004–2019.

(1) Selection of explanatory variables. Informed by the previous literature above-
mentioned, and considering representative, scientific and comprehensive principles, as
well as data availability, microenvironmental variables were divided into five categories:
topography, tourism resources, landscape aesthetics, outdoor recreation, and proximity
(Table 2).
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Table 2. Microenvironmental variables index system.

Variable Description Sources

Topography
Elevation Elevation DEM at 30 m spatial resolution
Slope Slope DEM at 30 m spatial resolution

Tourism resources

N-HNSS Number of historical and
natural scenic spots

Number of historical and natural
scenic spots

Landscape aesthetics
SWDI Landscape diversity Digital land use map at 1:10,000 scale
LDI Landscape dominance Digital land use map at 1:10,000 scale

Outdoor Recreation
D-CL Distance to the cultivated land Digital land use map at 1:10,000 scale
D-OL Distance to the orchard land Digital land use map at 1:10,000 scale

Proximity

D-CMNP Distance to the core
Moganshan National Park

Digital map of Moganshan National
Park

D-River Distance to the nearest river Digital land use map at 1:10,000 scale
D-Road Distance to the nearest road Digital land use map at 1:10,000 scale

Topography is fundamental for the direction and extent of rural settlements and
homestay inn distribution. Elevation and slope were chosen to represent topographical
factors. The elevation and slope were calculated from the DEM, and the slope was divided
into five grades: ≤2◦, 2◦~6◦, 6◦~15◦, 15◦~25◦, and >25◦.

The characteristics of tourism resources such as type, quantity, and spatial distribution
can play essential roles in the expansion of homestay inns [50]. We thus classified tourism
resources into historical, scenic, and natural scenic spots and used the total number of these
scenic spots as a potential determinant.

Landscape aesthetics involve visual beauty, ecological beauty, and spiritual reso-
nance, which can provide humans with health and social benefits contributing to overall
well-being [51]. Various pleasant landscape elements will trigger a physiological and psy-
chological reaction (e.g., enjoyment and happiness) in the body of visitors, implying that
landscape aesthetics may have a positive effect on the spatial expansion of homestay inns.
Here we selected the Shannon–Weaver diversity index (SWDI) and landscape dominance
index (LDI) to characterize the aesthetic value of the landscape. A 600 m × 600 m fishnet
was generated to calculate the SWDI and LDI, and the calculation was conducted with
Fragstats 4.2.

Outdoor recreation refers to any leisure time activities where citizens access rural land-
scapes [52]. With the rapid development of urbanization, engaging in outdoor recreation
activities such as agricultural sightseeing, fruit and vegetable picking, and natural educa-
tion for a slow lifestyle have become popular among urban families. Hence, the supply of
outdoor recreation may affect the location selection of rural homestay inns. The distance to
cultivated land and orchard land was included, and the distances were calculated as the
Euclidian distance with ArcGIS 10.6.

Good accessibility to well-known national or provincial parks denotes a high intensity
of tourism activities. We selected the distance to Moganshan National Park as a potential
explanatory variable. Transportation conditions can affect the accessibility to tourism
destinations; thus, the distance to road networks (a combination of national roads, provin-
cial roads, highways, county roads, and rural roads) was included. River networks can
act as essential landscape elements and play an important role in rural tourism develop-
ment [53]. Therefore, the distance to river networks was also chosen as a proximity factor.
The distances were calculated as the Euclidian distance with ArcGIS 10.6.

(2) Logistic regression (LR) model. We applied the LR model to identify the key
determinants of the spatial changes in rural homestay inns. Assuming that x1, x2, x3, . . . , xn
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are a set of explanatory variables related to Y, P is the probability that a rural settlement
parcel will be used to operate a homestay inn. The logistic regression can be derived as:

Logit(P) = ln(
P

1− P
) = α +

n

∑
i=1

βixi (6)

P =
exp(α + β1x1 + L + βnxn)

1 + exp(α + β1x1 + L + βnxn)
(7)

where α is a constant term, β1, β2, β3, . . . , βn are regression coefficients, indicating the mag-
nitude of influence of independent variables on the dependent variable. The significance
level was set as 0.05 in this paper. When the p value is less than the given significance
level, it is suggested that the explanatory variable should be kept in the model; otherwise,
it cannot pass the significance test.

Two indicators were used to evaluate the performance of the logistic regression model
in this paper, including the percentage of correct predictions (PCP) and the significance
value of the Hosmer–Lemesho goodness fitting test (H–L test). PCP is the proportion of
the number of correctly predicted samples to the total number of samples. The H–L test is
used to evaluate whether the model makes full use of information to achieve the maximum
fitting. If the significance value of the H–L test is greater than 0.05, it indicates that the
goodness of fit is acceptable; otherwise, it indicates that the model is not well established.

An integrated approach of systematic sampling and random sampling was employed
to balance the sample size and avoid spatial autocorrelation. Previous studies have shown
that when the distance between points reaches 500 m, the spatial autocorrelation will be
significantly reduced [54]. We first selected 50 points representing homestay inns (Y = 1),
and then 50 points representing no homestay inns points (Y = 0) were also sampled on
ArcGIS 10.6. In addition, to ensure that the correlation coefficient between the variables
included was less than 0.5, multicollinearity between the variables was diagnosed. The
Z-score method was used to standardize the variables. The LR model was performed with
SPSS 22.0.

3. Results
3.1. Rural Settlement Changes

The statistics on the rural settlement changes between 2004 and 2019 are provided
in Table 3. Overall, the total area of rural settlement expansion was 102.8 ha over the last
15 years. Regional differences in the expansion of rural settlements were notable within the
study area (Figure 4).
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Table 3. The total area of the rural settlement of each village in Moganshan.

Zone Type Village 2004 (ha) 2019 (ha) 2004–2019 (ha)

Core Zone National Park 15.2 15.6 0.4

Inner zone

Houwu (HW) 32.3 37.1 4.8
Xiantan (XT) 40.9 50.8 10.0
Liaoyuan (LY) 44.1 55.2 11.1
Laoling (LL) 28.7 35.1 6.4
Ziling (ZL) 17.7 22.1 4.4
Miaoqian (MQ) 18.0 20.2 2.2

Periphery zone

Yaowu (YW) 14.3 14.9 0.6
Dazaowu (DZW) 17.9 19.3 1.4
Nanlu (NL) 48.3 52.8 4.5
Sihe (SH) 47.1 55.6 8.4
Gaofeng (GF) 29.6 39.9 10.3
Hecun (HC) 35.0 41.0 6.0
Lanshukeng (LSK) 26.1 27.5 1.4
Fatou (FAT) 37.5 56.6 19.2
Fotang (FOT) 26.1 28.3 2.1
Dongshen (DS) 27.8 30.5 2.7
Qinlao (QL) 20.5 25.9 5.4
Shang aowu (SAW) 29.3 30.8 1.5

Sum 556.2 659.0 102.8

We divided villages into three zones: the core zone, inner zone, and peripheral zone
(Table 3). Limited expansion of rural settlements occurred in Moganshan National Park,
with an area of only 0.4 ha. In the inner zone located adjacent to Moganshan National Park,
the rural settlements of Xiantan and Liaoyuan experienced comparatively large expansion,
with areas of 10.0 ha and 11.1 ha, respectively. In the peripheral zone, Fatou and Gaofeng
witnessed obvious expansion with areas of 19.2 ha and 10.3 ha, respectively.

3.2. Spatiotemporal Patterns of Rural Homestay Inns
3.2.1. Quantity Growth of Rural Homestay Inns

The total number and GR of rural homestay inns in Moganshan between 2004 and
2019 are depicted in Figure 5. Generally, the total number of homestay inns increased
considerably from 8 in 2004 to 916 in 2019. The period of homestay inn development falls
into two phases: the slow-speed growth stage from 2004 to 2013 and the high-speed growth
stage from 2014 to 2019. Specifically, between 2004 and 2013, newly operated homestay inns
were rare, with an increasing number of fewer than 12 inns each year. It was found that
94.2% of homestay inns were newly opened during the period 2014–2019. In 2014, 69 new
homestay inns were found, with the GR reaching 136.2%. Since 2015, the total number of
newly expanded homestay inns has exceeded 100 each year. In particular, the total number
of new homestay inns in 2016 and 2019 was as high as 180 and 186, respectively.

In terms of the temporal changes in different homestay inns, as shown in Figure 6,
we found that both boutique homestay inns and superior homestay inns experienced
continuous growth, especially in the two periods of 2013–2016 and 2016–2019. The number
of new boutique homestay inns in the two periods reached 156 and 274, respectively. The
number of newly operated superior homestay inns in 2016–2019 was three times that in
2013–2016. However, in terms of ordinary homestay inns, the increasing number showed a
clear decline from 173 to 137 between the two periods.
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3.2.2. Spatial Evolution of Rural Homestay Inns

Figure 7 illustrates the homestay inn hotspot dynamics from 2004 to 2019. Figure 8
shows the total area of the hotspots. In 2004, no obvious hotspot emerged as the homestay
inns of Moganshan were few in number and separately distributed in Moganshan National
Park and its surrounding village, Houwu (Figure 7a). In 2007, a notable hotspot formed
within Moganshan National Park with a total area of 0.3 km2 (Figures 7b and 8). The
hotspot extended westward to Houwu Village, and two significant hotspots were found
in 2010 (Figure 7c). In 2013, new hotspots mainly occurred in Xiantan Village and Laoling
Village (Figure 7d). Later, multiple hotspots had formed, and new hotspots were found in
Ziling Village, Liaoyuan Village, and Sihe Village (Figure 7e). Moreover, the total area of
hotspots noticeably increased from 1.1 km2 in 2013 to 4.7 km2 in 2016 (Figure 8). It shows
that up to 2019, the total area of hotspots rapidly reached 6.8 km2 (Figure 8), and three
homestay inn hotspot zones mainly emerged (Figure 7f), including the northern hotspot
zone (Sihe-Xiantan), central hotspot zone (Houwu-Park-Liaoyuan), and southern hotspot
zone (Ziling-Laoling-Lanshukeng). Notably, the hotspot areas in the villages of Xiantan,
Houwu, and Liaoyuan were obviously larger than those elsewhere.
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3.3. Multidimensional Determinants of the Spatiotemporal Patterns of Rural Homestay Inns
3.3.1. Key Determinants of the Quantity Growth of Rural Homestay Inns

Table 4 displays the fitting result of the multiple stepwise regression. Through model-
ing, the least important variables were rejected, including market demand and regional
transportation facilities. According to the abovementioned findings, the regression equation
can be expressed as follows:

Y = −103.188 + 3.404Gpolicy + 0.069Pinvest
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Table 4. The results of homestay inn growth in Moganshan based on MSR.

Variables

Unstandardized Coefficient t Significant Multicollinearity Analysis

B Standard Error Tolerance VIF

Intercept −103.188 28.748 −3.589 0.003
Government policy 3.404 1.361 2.502 0.027 * 0.19 5.274
Entrepreneurship
and investment 0.069 0.017 4.055 0.001 ** 0.19 5.274

Note: Significance is indicated with ** and * for p < 0.01 and p < 0.05, respectively.

The adjusted R2 coefficient was high, with a value of 0.935. In the multicollinearity
analysis, the tolerance value was greater than 0.1, and the VIF value was lower than 7.5,
which implies that the selected variables passed the test. The MSR result for the increase
in rural homestay inns indicates that the most important factor was government policy.
Entrepreneurship and investment also showed a positive impact on quantity growth.

3.3.2. Key Determinants of the Spatial Evolution of Rural Homestay Inns

Explanatory variables, including topography, tourism resources, landscape aesthetics,
outdoor recreation, and proximity, were incorporated to establish the LR model. The
statistical results of the two indicators in Table 5 indicate that the LR model performed
well in explaining the key determinants of the expansion of rural homestay inns. The PCP
value was 81.0%, indicating that the model could correctly distinguish the total number of
observations with a probability greater than 81.0%. The significance value of the H–L test
was 0.485, implying that the model fits well.

Table 5. The results of homestay inn expansion in Moganshan based on LR.

Variable Regression Coefficient Residual p Exp (β)

Elevation 0.634 0.456 0.164 1.886
Slope −0.275 0.345 0.426 0.76
N-HNSS 1.828 0.863 0.034 * 6.218
SWDI −0.947 0.59 0.108 0.388
LDI −1.283 0.618 0.038 * 0.277
D-CL −1.609 0.601 0.007 ** 0.2
D-OL −0.028 0.338 0.933 0.972
D-CMNP −1.13 0.402 0.005 ** 0.323
D-River −0.702 0.305 0.021 * 0.495
D-Road −0.511 0.321 0.112 0.6
Constant parameter −0.064 0.323 0.843 0.938
n 100
PCP (%) 81
H–L test P 0.485

Note: Significance is indicated with ** and * for p < 0.01 and p < 0.05, respectively.

The N-HNSS variable had a positive correlation with the expansion of rural homestay
inns, while the D-CMNP variable showed a strong negative correlation with the expansion
of rural homestay inns 2004–2019. These results indicate that rural homestay inns tended
to emerge adjacent to scenic spots with abundant historical and natural tourism resources,
particularly around Moganshan National Park.

The LDI variable had a negative association with the expansion of rural homestay
inns, indicating that the composition ratio of landscape elements will affect the location
selection of rural homestay inns.

The D-CL variable had a strong negative correlation with the expansion of rural
homestay inns, which implies that homestay inns were likely to appear on parcels near
cultivated land. A similar correlation was found between the D-river variable and rural
homestay inn activities. The results indicate that parcels close to the river network had a
higher probability of being transited to homestay inns.
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However, other variables such as the topography, SWDI, D-OL, and D-Road variable,
had no significant correlation with the expansion of rural homestay inns.

4. Discussion
4.1. Strengths of the Research Framework

The proposed framework successfully quantified the spatiotemporal dynamics of
Moganshan homestay inns from 2004 to 2019 and identified the multifaced determinants
that influence its quantity growth and spatial expansion. This framework has several
advantages. First, the data sources used have low acquisition limitations, i.e., strong
substitutability, easy access for practitioners, and low costs. The homestay datasets freely
assessed from the online travel agency Ctrip are timely updated, which implies that
homestay inn changes can be continuously monitored by tracking the dataset updates in
the future. Second, hotspot detection based on KDE and spatial autocorrelation can provide
a detailed perspective on where homestay hotspots are located and how the hotspots are
spreading at a fine scale. The method is repeatable and serves as a foundation for future
spatiotemporal pattern research pertaining to the homestay industry in other destinations.
Third, we have established a comprehensive framework to identify the key determinants
of spatiotemporal dynamics. It incorporates the macroenvironmental determinants and
microenvironmental determinants, which have barely been examined together in other
studies. The MSR model and LR model were employed to quantifiably investigate the
underlying mechanism. This framework can not only reveal the key determinants that
boost the continuous increase in homestay inns regionally but also indicates the significant
determinants that play roles in the spatial layout of homestay inns locally.

4.2. Spatiotemporal Patterns of Rural Settlements and Homestay Inns

This study extracted multiperiod rural settlements and homestay inn information at a
fine scale using remotely sensed imageries and free social network data and explored the
evolution law from a spatiotemporal perspective.

The homestay inn development in Moganshan was in its infancy in early 2004, with
a total number of only eight inns. As the study of [55] noted, the homestay inns at that
time were Nongjiale. After Tiancheng Gao opened the first Yangjiale in 2007, the total
number of homestay inns gradually increased in the following years and reached 53 in
2013. This can be explained by the fact that compared with Nongjiale, Yangjiale encourages
the protection of the natural environment and ancient buildings, the revitalization of the
local culture, and the provision of high-end accommodation services, which are strongly
attractive to middle- and upper-class urban households [39,56]. A considerable number of
entrepreneurs joined to develop Yangjiale in Moganshan through the selective imitation and
duplication of this novel economic activity [57,58], thereby supporting the initial growth of
rural homestay inns. Our results show that 94.2% of homestay inns were opened between
2014 and 2019, and the total number of new homestay inns has exceeded 100 each year
since 2015. During the 2014–2019 period, the implementation of various rural homestay inn
management policies and criteria such as the Management Strategies of Homestay Inns of
Deqing County (2014), the Service Quality Classification and Evaluation of Rural Homestay
Inns in Deqing County (2015), and the Basic Requirements and Evaluation for Homestay
Inns in Zhejiang Province (2017) provided official guidance for the legitimate development
and excellent management of rural homestay inns, and, consequently, stimulated the
long-term prosperity of rural homestay inns.

In terms of the spatial changes in rural homestay inn hotspots, it was found that
the first hotspot was detected within Moganshan National Park and then spread to the
surrounding villages. This indicates that a well-known scenery spot plays a significant role
in the tourism development of surrounding villages. The hotspot distributions showed
conspicuous regional disparities as the hotspots in the villages of Xiantan, Houwu, and
Liaoyuan were much larger than those in other villages, mainly due to the strong local
entrepreneurial atmosphere and awareness of ecological and environmental protection, as
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well as the geographical clustering effect. For instance, local peasants in Xiantan Village
have attempted to successively open their own homestay inns in their vacant settlements
and factories since 2007. Guided by the conviction that clear waters and lush moun-
tains are invaluable assets, Xiantan also implemented environmental projects such as the
Beautiful Village Project and the Five Water Co-treatment Project to enhance its living
environment [59,60]. Along with the clustering of homestay inns, more advanced infras-
tructure, full knowledge sharing, and intensive management can greatly improve the
competitiveness of the homestay industry in this region.

With respect to the changes in different homestay inns, our result reveals that boutique
homestay inn was the dominant type in the region and superior homestay inn grew
at a relatively high pace. However, ordinary homestay inns showed a clear drop in
number. This phenomenon indicates that more attention has been given to the high-quality
development of homestay inns. This is consistent with the objectives mentioned in the
issued plans and suggestions, such as the Suggestion on Comprehensively Promoting
Rural Homestay Inns (2014) and the Plan of Homestay Inns Improvement in Western
Deqing County (2016). These official documents emphasized the development focuses,
namely, increasing the quality of homestay inns, eliminating low-end homestay inns, and
strictly evaluating new homestay projects to maintain the sustainable development of the
Moganshan homestay industry.

4.3. Multidimensional Determinants of the Spatiotemporal Patterns

By employing the MSR model, this study first investigated the key determinants of a
temporal increase in rural homestay inns. Government policy was the essential determinant
for the increase in rural homestay inns. In recent years, rural tourism policies issued have
demonstrated an obvious increase which is in line with the trend of an increasing number
of Moganshan homestay inns. A total of 107 rural tourism policies were promulgated
during the Twelfth Five-Year Plan, and the number increased twice during the Thirteenth
Five-Year Plan, as reported [40]. Entrepreneurship and investment also show a positive
effect on quantity growth. It has been reported that the number of homestay inns invested
by external capital accounted for more than 50% of the total number of inns in villages such
as Laoling village. These results are understandable since sufficient financial capital for
entrepreneurs would contribute to the establishment and growth of new businesses [61].

Based on the LR model, we further explored the multifaceted determinants of the
spatial expansion of rural homestay inns. The number of scenic spots had a positive effect on
the expansion of rural homestay inns, while the accessibility to Moganshan National Park
had a strong negative effect. This result is expected and in line with previous studies [62].
As tourists tend to stay in places close to areas where the main sights and other tourist
attractions are situated, there is a strong spatial association between the location of Airbnb
accommodations and tourist attractions [29]. The majority of scenic spots of the town
are concentrated in the core area of Moganshan National Park, and a few are dispersedly
located in the surrounding villages [63]. From the perspective of tourists’ preferences, it
is more convenient for homestay inns to capitalize on the advantages of proximity to the
main sights of Moganshan National Park.

Landscape dominance had a negative correlation with the expansion of rural homestay
inns, which suggests that heterogeneous landscapes are preferred when selecting sites and
executing landscape design for homestay inns. This finding could be explained by the
significant positive correlations between landscape preferences and land type heterogeneity,
which have previously been mentioned by other authors [64,65]. For instance, it is noted
that visual appeal was highest for heterogeneous landscapes and lowest for homogenous
landscapes [65].

The accessibility to river networks had a strong negative effect on the expansion of
rural homestay inns, which suggests that homestay inns tend to expand in areas close to
river networks. Here, rivers not only provide irrigation and maintain ecological balance but
also act as one of the indispensable elements of rural landscape because of their dynamic,
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approachable, and diverse spatial forms. It is found that in terms of visual amenities, the
general public has the strongest preference for landscapes with water-related features [66].
This preference for water-related landscapes also mirrors findings from other studies [53,67].
Consequently, river networks had a strong correlation with homestay inn development
in Moganshan.

The accessibility to cultivated land also had a strong negative correlation with the
expansion of rural homestay inns, implying that homestay inns tend to be located in areas
close to cultivated land. This result could be explained by the fact that traditional farming
landscapes tend to have great diversity, color contrast, and cultural identities, which the
general public finds attractive [67]. Agroenvironment can positively influence the aesthetic
quality of a region, which might, in turn, have a positive impact on tourism [68].

Based on the MSR and LR models, this study investigated the key determinants of
the spatiotemporal changes, i.e., quantity growth and spatial expansion, respectively. The
mechanism map is shown in Figure 9. To sum up, in terms of the macroenvironment,
the policies issued by the central and local government provided a good institutional
environment for the Moganshan homestay industry, whilst the continuous investment by
entrepreneurs in the homestay industry offered a stable guarantee to operate homestay inns,
fostering the formation of a friendly business environment. The high benefits obtained by
operating homestay inns, in turn, stimulated more entrepreneurs to participate in this work,
resulting in an increase in the number of homestay inns. In terms of the microenvironment,
tourism resources, landscape heterogeneity, and rural landscape elements (e.g., river net-
works, cultivated land) are essential determinants that further shaped the spatial pattern of
newly expanded homestay inns.

Sustainability 2022, 14, 7242 18 of 22 
 

work, resulting in an increase in the number of homestay inns. In terms of the microenvi-
ronment, tourism resources, landscape heterogeneity, and rural landscape elements (e.g., 
river networks, cultivated land) are essential determinants that further shaped the spatial 
pattern of newly expanded homestay inns. 

 
Figure 9. The mechanism map of the spatiotemporal changes of rural homestay inns. 

4.4. Implications for This Study 
The spatiotemporal pattern analysis method of rural homestay inns proposed in this 

study has offered detailed information and understanding of rural homestay industry de-
velopment in Moganshan. The key determinant identification also provides policy makers 
and planners a new insight into rural homestay industry management and optimization. 
For future sustainable and high-quality development of the rural homestay industry, sev-
eral suggestions are given as follows: 

(1) The government should focus on the innovation of tourism policies. Proper guid-
ance and support, in terms of land use, finance, infrastructure, brand propaganda, etc., 
could be provided to build a good institutional environment for rural the homestay inn 
tourism development; 

(2) A relatively developed external economy is required to develop a distinctive 
homestay industry. It is essential to encourage local peasants to set up businesses and 
create a good environment to attract external investment in the homestay industry. A di-
versified investment system (e.g., foreign investment, government funds, and profes-
sional cooperative investment) could be established to support the homestay industry de-
velopment; 

(3) Scientific plans should be arranged based on the natural environment, local land-
scape resources, and cultural heritage. It is suggested that full use should be made of lo-
cally well-known scenic spots, diverse tourism resources, and rural landscape elements 
(e.g., river network, cultivated land). Notably, moderately integrating outdoor recreation 
activities with rural tourism development could also be encouraged as this may provide 
a new attraction for citizens. 

5. Conclusions 
By integrating multisource open datasets, our study comprehensively investigated 

the spatiotemporal changes in rural settlements and homestay inns and introduced a com-
prehensive framework to analyze the key determinants. Several points are highlighted as 
follows: 

(1) The period of homestay inn increases falls into two phases: the slow-speed growth 
stage (2004–2013) and the high-speed growth stage (2014–2019). The Yangjiale established 
by Tiancheng Gao and its unique characteristics triggered the initial growth of homestay 
inns from 2007 to 2013, and 94.2% of homestay inns were newly opened during the period 
between 2014 and 2019. The implementation of various rural homestay inn management 
policies and criteria stimulated the long-term prosperity of rural homestay inns. Moreo-
ver, it is found that superior homestay inns grew at a relatively high pace, while ordinary 

Figure 9. The mechanism map of the spatiotemporal changes of rural homestay inns.

4.4. Implications for This Study

The spatiotemporal pattern analysis method of rural homestay inns proposed in this
study has offered detailed information and understanding of rural homestay industry
development in Moganshan. The key determinant identification also provides policy
makers and planners a new insight into rural homestay industry management and op-
timization. For future sustainable and high-quality development of the rural homestay
industry, several suggestions are given as follows:

(1) The government should focus on the innovation of tourism policies. Proper
guidance and support, in terms of land use, finance, infrastructure, brand propaganda, etc.,
could be provided to build a good institutional environment for rural the homestay inn
tourism development;

(2) A relatively developed external economy is required to develop a distinctive home-
stay industry. It is essential to encourage local peasants to set up businesses and create a
good environment to attract external investment in the homestay industry. A diversified in-
vestment system (e.g., foreign investment, government funds, and professional cooperative
investment) could be established to support the homestay industry development;

(3) Scientific plans should be arranged based on the natural environment, local land-
scape resources, and cultural heritage. It is suggested that full use should be made of
locally well-known scenic spots, diverse tourism resources, and rural landscape elements
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(e.g., river network, cultivated land). Notably, moderately integrating outdoor recreation
activities with rural tourism development could also be encouraged as this may provide a
new attraction for citizens.

5. Conclusions

By integrating multisource open datasets, our study comprehensively investigated
the spatiotemporal changes in rural settlements and homestay inns and introduced a
comprehensive framework to analyze the key determinants. Several points are highlighted
as follows:

(1) The period of homestay inn increases falls into two phases: the slow-speed growth
stage (2004–2013) and the high-speed growth stage (2014–2019). The Yangjiale established
by Tiancheng Gao and its unique characteristics triggered the initial growth of homestay
inns from 2007 to 2013, and 94.2% of homestay inns were newly opened during the period
between 2014 and 2019. The implementation of various rural homestay inn management
policies and criteria stimulated the long-term prosperity of rural homestay inns. Moreover,
it is found that superior homestay inns grew at a relatively high pace, while ordinary
homestay inns showed a clear drop in number, implying that more attention has been given
to the high-quality development of homestay inns;

(2) Through hotspot detection, it is found that the first hotspot was detected within
Moganshan National Park and then spread to the surrounding villages, indicating that a
well-known scenery spot can play a significant role in tourism development of surrounding
villages. The hotspots in the villages of Xiantan, Houwu, and Liaoyuan were much larger
than those in other villages, mainly because of the strong local entrepreneurial atmosphere,
awareness of environmental protection, and geographical clustering effect;

(3) Regarding the key determinants, government policy, entrepreneurship, and invest-
ment were essential determinants for the increase in rural homestay inns, as the policies
provided a good institutional environment for the homestay industry, whilst the continuous
investment by entrepreneurs offered a stable guarantee to operate homestay inns. In terms
of spatial distribution, homestay inns were more likely to occur in settlements close to
scenic spots, river networks, and cultivated land. Heterogeneous landscapes were also
preferred when selecting sites and executing landscape design for homestay inns.

This study contributes to the lodging literature by presenting a long-term spatiotem-
poral pattern analysis method of rural homestay inns at a fine scale and a comprehensive
framework to investigate the underlying mechanism of the spatiotemporal patterns. Our
empirical findings advance the understanding of the spatiotemporal dynamics of Mogan-
shan homestay inns and offer practical insights for policy makers, entrepreneurs, and
planners for the future sustainable homestay industry development.
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