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Abstract: Tourism plays an important role in rural restructuring, especially in mountainous areas.
Mismatches between tourism and rural in terms of the development level and efficiency have given
rise to a variety of challenges. In order to achieve the orderly growth of tourism and sustainable rural
restructuring, there is an urgent need to explore the interaction between the two. Thus, we introduce
the concept of synergistic development potential (SDP) and construct an assessment framework
using coupling analysis. Southern Shaanxi, in the Qin-Ba mountainous area, a Chinese region rich
in ecological tourism resources, was selected as a case study to evaluate the SDP during the period
2013 to 2018. In our framework, a comprehensive index system with 21 indicators was developed
to evaluate the tourism development levels (TDL) and rural development levels (RDL) in 2013
and 2018, and the tourism development efficiency (TDE) and rural restructuring efficiency (RRE)
during this period. Secondly, correlations between TDL and RDL, as well as correlations between
TDE and RDE, were quantified using the coupling coordination degree model (CCDM). Finally,
the SDP evaluation model was constructed through combing the coupling coordination degrees of
current development levels and development efficiencies. The case study results indicate that the
primary-level coordination counties are both dominated in this region in terms of the relationship of
development levels as well as the development efficiencies. Additionally, the SDP results show a
significant difference in 25 counties, with 36% of them having low potential, 48% having medium
potential, and 16% having high potential. This study could intuitively show the development
differences among various units and provide theoretical and methodological support for the rural
tourism zoning strategies.

Keywords: tourism; rural restructuring; coupling coordination degree model; synergistic
development potential

1. Introduction

Since the middle of the 20th century, significant changes have taken place in rural
areas driven by modernization, globalization, and urbanization [1], involving the massive
flow of rural and urban population [2], the recession of agricultural economy, and the rise
of manufacturing, tourism, and services [3]. Distinguished by intensity, persistence, and
totality, the changes have attracted widespread attention as “rural restructuring” [4], which
could be regarded as a process of the self-adjustment of socio-economic structures and land
use patterns to adapt to a series of external and internal changes [5]. In this process, tourism,
with its high correlation with other industries, strong driving capacity, and environmental
friendliness [6], has become an important driving force for rural restructuring and trans-
formation [7,8], effectively assisting in the upgrading of the rural industrial structure, the
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revival of traditional culture, and the improvement of land-use efficiency. Despite the
flourishing development of tourism, mismatches between tourism and rural in terms of
the development level and efficiency have given rise to a variety of challenges, such as
excessive commercialization [9], a decrease in biodiversity [10], declining rurality [11], and
the waste of investment. Given these facts, the question of how to achieve a coordinated
development between the two has become a matter of great concern.

There has been extensive research on tourism and rural restructuring [12-14]. Since the
end of the 20th century, rural tourism has progressively grown to be a significant driving
force to promote the endogenous rural development in many regions of the developed
world [15]. The focus of rural agricultural development under the influence of tourism is
not only on increasing productivity, but also on farm diversification and on increasing the
value of agricultural products [16]. In this process, organic farming is gaining importance,
and various types of agricultural parks are flourishing [17]. The economic and industrial
structure of rural areas has undoubtedly changed as a result of tourism [18-21], with
agriculture changing from a dominant to a peripheral position and tourism-related manu-
facturing and services rising in popularity [22]. The livelihoods of agricultural households
have also changed as a result; now, the villagers have more diverse sources of income and
are less dependent on agriculture [23]. Furthermore, the growth of the tourism industry
has drawn people back to their hometowns, alleviating the issue of rural hollowing out
and promoting bottom-up rural regeneration [24]. As a destination for people seeking
relaxation in modern society, rural space, with its idyllic image, satisfies the psychologi-
cal needs of urbanites to return to nature and seek a healthy lifestyle; consequently, the
commodification of rural space is also a process of adding value to the rural landscape,
environment, and products [1,25]. As the commodification of space advances, driven by
consumer culture, rural space is increasingly being created towards abstraction and symbol-
ism. The spatial problems of the countryside brought about by excessive commodification
are particularly pronounced in the rural areas surrounding metropolitans, reflecting the
change from explicit to implicit in the urban dispossession of the countryside [26].

Different from the relatively mature mode in developed countries, rural tourism is
only in its infancy in most developing countries [27,28], especially in the mountainous
regions of China, which account for about 70% of the land area, and 45% of its population
still resides there. Therefore, mountainous rural areas continue to be a significant form of
habitation, and their development occupies an important position in the revitalization of
the nation’s rural areas. Despite an abundance of natural scenic resources, rural tourism
development is quite rudimentary, with general issues of strong policy dependency, frag-
mented distribution, and serious homogenized competition [29]. Many villages benefit
from subsidies from various government departments and enterprises, with substantial
funding available for the construction of infrastructure and supporting services. Although
the overall living environment has been generally improved, the tourism economy may
not be sustainable, resulting in an enormous waste of investment and resources. Therefore,
in order to achieve the orderly development of tourism and the sustainable transformation
of the rural landscape, there is an urgent need to explore the coupling and coordination
relationship between tourism development and rural restructuring.

The two features of the present research methods on rural-tourism interactions are
as follows: (1) employing a series of theoretical models to explore the interrelationships,
that are, for instance, based on the theory of the production of space to analyze the multi-
dimensional impact of tourism on rural physical space, economic and social relations, and
power structures [30], and based on actor-network theory (ANT) to analyze the change
of relationships and roles of various participants, both human and non-human actors, in
the process of rural development under the influence of tourism [31,32]; (2) adopting a
series of quantitative models to investigate the interrelationships, which incorporate but are
not limited to data envelopment analysis (DEA) [33], grey correlation analysis [34,35], the
pressure-state-response (PSR) model, the system dynamics (SD) model, and the coupling
coordination degree model (CCDM) [36,37], all of which have their application scenarios.
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However, previous studies have tended to concentrate on the effects of tourism develop-
ment on rural areas rather than the influence of rural restructuring on tourism. Moreover,
existing studies have generally concentrated on the interactions between tourism and
certain rural elements, such as agriculture, habitation, and livelihoods. There is still a
lack of studies on the relationship between rural and tourism development from a holistic
perspective. What is more, most of the previous research studies have used the tourist
location theory to examine tourism’s spatial organization qualitatively [38]; however, they
have seldom linked it to the development status of tourism and rural tourism based on
quantitative analysis.

To assess the synergistic relationship between tourism and rural restructuring, an
evaluation framework for synergistic development potential (SDP) based on the CCDM
was developed in our study, taking southern Shaanxi in Qin-Ba mountainous area as an
example (Figure 1). The structure of the paper is as follows: Firstly, we constructed an
index system to evaluate the tourism development level (TDL) and rural development level
(RDL) in 2013 and 2018, as well as the tourism development efficiency (TDE) and rural
restructuring efficiency (RRE) during this period. Secondly, correlations between TDL and
RDL, as well as correlations between TDE and RDE, were quantified by CCDM. Finally, an
SDP evaluation model was established, combing the coupling coordination degrees (CCDs)
of current development levels and development efficiencies. The result of the SDP could
intuitively show the development differences among various units and provide theoretical
and methodological support for the rural tourism zoning strategies.

Research
objectives

Two

. : Development level Development efficiency
dimensions
coordination development levels development efficiencies
relationship « TDL-RDL « TDE-RRE
= TDL-RDL(e) = TDE-RRE(e)
= TDL-RDL(s0) = TDE-RRE(so)
 TDL-RDL(sp) * TDE-RRE(sp)
Development Development level Development efficiency
level and * TDLin year A * TDE from year A to
efficiency * TDLinyear B year B
* RDLinyear A * RRE from year A to
* RDLinyearB year B
Indicators 21 Evaluation indicators
Mechanisms Tourism - Rural Restructuring System

Figure 1. General framework of this study. RDL(e) is rural economic development level, RDL(so) is
rural society development level, RDL(sp) is rural space development level, RRE(e) is rural economic
restructuring efficiency, RRE(so) is rural society restructuring efficiency, RRE(sp) is rural space
restructuring efficiency.
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2. Materials and Methods
2.1. Research Area

Southern Shaanxi (105°30'~111°07’, 31°42/~34°39) consists of the cities of Hanzhong,
Ankang, and Shangluo, including 3 municipal districts and 25 counties, covering 63,343 square
kilometers (Figure 2). With the Qinling Mountains to the north, the Bashan Mountains to
the south, and the HanJiang River running through, southern Shaanxi is located in the heart
of the Qin-Ba mountainous area, which produces a variety of ecotourism resources. More-
over, cultural resources, such as traditional villages and ancient relics, have also been fully
explored in recent years under the strategy of all-area, tourism-based development. There
have been 81 A-class tourist attractions with 129.14 million visitors of 2018 in southern
Shaanxi. The tourism industry has developed into a key driver of economic development
and industrial transformation. However, restricted by the landform of mountainous areas,
it suffers inconvenient transportation, low development efficiency, and considerable dis-
crepancies in regional development. Poverty is particularly common in the deep mountains.
By the end of 2018, the rural residents had reached 4.24 million, accounting for 65% of
the total. Nevertheless, the average annual disposable income of rural residents was only
38.6% of the urban residents. Facing the large gap in economic and social development,
there is an urgent need to promote rural restructuring through the growth of the tourism
industry in this region.

The urbanization in municipal districts is much higher than that in counties, which
is outside the purview of this work, as the research object is the countryside. Based on
the administrative subdivision in 2018, 25 county-level administrative units in southern
Shaanxi are eventually obtained as the research objects (Nanzheng County was abolished
and upgraded to a municipal district in 2017 but is still included in this study).

2.2. Data Sources

The research period was determined from 2013 to 2018. First, tourism in southern
Shaanxi developed slowly before 2013. With the implementation of “The Outline of Na-
tional Tourism and Leisure Development in Shaanxi Province (2013-2020)”, the importance
of tourism industry has been raised to a new level. Since then, the tourism industry in
southern Shaanxi has developed rapidly. Therefore, this paper takes 2013 as the research
starting point. Second, most materials, such as the yearbook published by the government,
were accessed late, therefore the end time was determined to be 2018 on the premise that
the materials are available by then.

The data needed in this paper mainly include vector data and statistical data. The
administrative boundary data of 25 counties in southern Shaanxi and the normalized
difference vegetation index (NDVI) raster datasets in 2013 and 2018 with a spatial reso-
lution of 1 km both come from the Resource and Environment Science and Data Center
(https:/ /www.resdc.cn, accessed on 5 November 2021). The land use data with a spatial
resolution of 30 m in 2013 and 2018 are obtained from remote sensing images through
visual interpretation in ArcGIS10.5, and the remote sensing images are obtained from Land-
sat 8 OLL_TIRS satellite data from the Geospatial Data Cloud (http://www.gscloud.cn,
accessed on 4 December 2021). The statistical data are derived from China’s county (city)
socio-economic statistical yearbook (National Bureau of Statistics, 2014 and 2019), China’s
County statistical yearbook (National Bureau of Statistics, 2014 and 2019), Shaanxi Statis-
tical Yearbook (Shaanxi Municipal Bureau of Statistics, 2014 and 2019), and Hanzhong,
Ankang and Shangluo Statistical Yearbook (2014 and 2019). In order to compare the eco-
nomic data of different years, the impact of price change has been eliminated, and the data
were converted into comparable prices in 2018.
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Figure 2. The location and topography of southern Shaanxi.

2.3. Conceptual Framework

Rural restructuring is a process employed to adapt to the changes of rural internal fac-
tors and external regulation through reshaping the economic structure, social relationships,
and regional spatial pattern [5]. The involvement of the tourism industry has influenced
the internal and external factors of the rural restructuring system, including the changes in
development policies, the improvement of traffic, and the change of employment structure,
which induces the transformation of rural economic development, deconstruction of the
social relations, and reshaping of the rural space [39,40]. The rural restructuring system
and tourism system, which co-exist in the rural area, are intrinsically linked by mutual
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interaction and influence, and can be regarded as an organic coupled whole, which was
defined in this study as the tourism-rural restructuring (TRR) system (Figure 3).

The TRR system is open, intricate, and has complicated interaction mechanisms [15].
While the development of the tourism industry has a positive impact on rural restructuring,
it also brings about negative effects such as the landscape fragmentation, the weakening of
rural interpersonal relations, and the decline of rural culture [41]. Similarly, the active rural
restructuring offers significant assistance for the development of tourism activities. Mean-
while, the development of tourism-related businesses is often explosive in nature, while
the rural restructuring system, which arises from self-organization and serves traditional
agricultural production, is complex, comprehensive, and evolves slowly over time [42].
Their difference makes it easy for tourism development to be incompatible with the rural
economic-social structure and land use mode, and the lagging response to the rural re-
structuring has a more pronounced constraining effect on the development of the tourism.
Altogether, the development of tourism contributes positively or negatively to the rural
restructuring through a series of factor flows. Conversely, the changes of rural economy;,
society, and space inevitably affect the process of tourism development. Therefore, there is
a complex interaction and coupling relationship between rural restructuring and tourism
development. The two systems are correlative, mutually supportive, and restrictive. Their
positive interaction is an important way to realize regional sustainable development in the
post-productivity era [43,44].
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Figure 3. The TRR system. TDL is tourism development level, TDE is tourism development efficiency,
RDL is rural development level, RRE is rural restructuring efficiency.

2.4. Evaluation Index System Construction

According to the principles of measurability, availability, and objectivity [45], based
on the existing research of tourism and rural area [46—49], an index system that can reflect
the tourism and rural development was constructed from six aspects (Table 1).



Land 2022, 11, 1352

7 of 21

Table 1. Indicators for tourism and rural development level and efficiency.

. . e Weight for Weight for
System Subsystem Indicator Unit Direction Development Level Development Efficiency
Resources Number of scenic spots above class A - + 14.41% 23.66%
Investment on fixed asset yuan + 10.82% 10.10%
. Supports Prgportlon of employees in the te.rtlary o N 19.33% 18.71%
Tourism industry to permanent population
system Density of road network km/km? + 13.44% 18.72%
Ratio of tourism income to GDP Y% + 16.08% 8.50%
Benefits Number of tourists - + 17.02% 9.80%
Proportion of tertiary industry output to GDP % + 8.89% 10.51%
Per capita GDP yuan + 5.96% 3.97%
Income of rural residents yuan + 7.10% 8.43%
Total retail sales of social consumer goods yuan + 6.71% 3.43%
Economy Proportion of employees in secondary and tertiary o N 496°% 6.69%
industries to the permanent population ? e D7
Per hectare agricultural machinery power kilowatt/hectare + 6.68% 8.58%
Proportion of primary sector added value to GDP % - 2.63% 2.25%
Rural restructuri Number of permanent residents in the countryside - - 2.57% 8.16%
uratres tr“C unng Medical conditions % + 6.97% 11.16%
system Society Educational conditions % + 7.37% 6.25%
Ratio of disposable income of urban residents to that of % N 16.43% 7 77%
rural residents
NDVI - + 8.35% 11.50%
Space Area of rural settlements per capita m? - 10.74% 8.86%
P Rationality of village and town system % - 3.09% 8.61%
Efficiency of cultivated land use t/hectare + 11.16% 4.36%
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The tourism system can be structured into three parts, i.e., the resources subsystem,
the supports subsystem, and the benefits subsystem [50]. The number of scenic spots
above class A is selected to represent the abundance of tourism resources. Three indicators,
investment on fixed asset, the proportion of employees in the tertiary industry to permanent
population, and the density of the road network, are selected to reflect the tourism support
capabilities. Three indicators are selected to reflect the tourism benefits, including the
ratio of tourism income to gross domestic product (GDP), the number of tourists, and the
proportion of tertiary industry output to GDP.

Rural restructuring is a systematic process involving economic, social, and spatial re-
structuring [51]. Six indicators are selected to reflect the economic development, including
GDP per capita, the income of rural residents, total retail sales of social consumer goods,
and the proportion of employees in secondary and tertiary industries to the permanent
population, degree of agricultural mechanization represented by the ratio of total agricul-
tural machinery power to cultivated land area, and the proportion of primary sector added
value to GDP. Four indicators are selected to reflect the social development, including the
number of permanent residents in the countryside, medical conditions represented by the
proportion of beds in medical and sanitary institutions in the whole society, educational
conditions represented by the proportion of the students in primary and secondary schools
in the whole society, and the ratio of the disposable income of urban residents to that of
rural residents. Four indicators, ecological function represented by the normalized differ-
ence vegetation index (NDVI), area of rural settlements per capita, rationality of village
and town system represented by the ratio of the number of villages to the number of towns,
and efficiency of cultivated land use, are selected to measure the spatial development.

2.5. Methods
2.5.1. Evaluation of Development Level

(1) Determination of the index weights

As one of the objective weighting methods [52], the entropy method was employed in
this study [53-55]. Since the data are from two years, determining the weight by entropy
method according to the year separately will produce inconsistent results, which will
affect the comparison of the development level and calculation of development efficiency.
Therefore, the overall entropy method was introduced to calculate the weight of tourism
and rural development, respectively. The specific steps are as follows.

(® Forming a matrix. According to the basic idea of overall entropy method, the
three-dimensional data table is sorted into a two-dimensional table in time order. Taking
tourism indicators as an example, it is necessary to evaluate the tourism development level
of 25 counties in 2013 and 2018 with 7 indicators. Thus, a 25 x 7-order matrix each year
can be obtained. According to the overall entropy method, the attribute “county + year” is
regarded as a whole, therefore the above two tables are rearranged to a 50 x 7 order overall
matrix. The data sorting of rural indicators is the same as that of tourism.

@ Data standardization. In order to eliminate the influence of magnitude and dimen-
sions, the raw data needs to be standardized using the following formula. In this study,
the range normalization method was adopted, and non-negative translation was carried
out to ensure that all normalized data are positive and can be calculated. According to the
positive and negative attributes of the indicator, the calculation formulas are as follows:

xjj — min(x;)

positive indicator : x/; =

I max(x;) — min(x;) +0.01 &)

max (x;) — xj

negative indicator : x}; = +0.01 )

g max(xj) — min (x]-)

where x;; is the primitive values of row (county) i and column (indicator) j in the overall
matrix; xgj is the standardized value; min (x]-) is the minimum index of column j; max (xj) is
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the maximum index of column j. In order to ensure that logarithm calculation is meaningful,
0.01 is added.
(® Calculate the proportion of the j-th indicator of the i-th “county+ year”:
xh.
2
. 3
y 1y ;11: 1 xl/] ( )

where m is the number of “county + year” in matrix, m = 50.
® Calculation of the information entropy:

m
ej = —Kzizl%‘jl”yi]‘ 4)

where K is a constant, K = ﬁ and K > 0.
(® Calculation of the weight of each indicator:
1—e j

©)

W=
] n —e:
i—11—¢

(2) Calculation of the development level index of tourism and rural using the weighted
sum method, for which the equation is:

L,’Z Z}lefj X w] (6)

where L; is the value of development level; 7 is the number of indicators, n =7, in assessment
of tourism development level. In the assessment of rural development level, n = 14.
Significantly, in the process of rural restructuring, the importance of economic, so-
cial, and spatial components are equal, therefore the weights of (RDL(e)), (RDL(s0)), and
(RDL(sp)) are equal too. The formula of the rural comprehensive development level is
as follows:
RDL =1/3 x (RDL(e) + RDL(s0) + RDL(sp)) (7)

(8) Classification of development level.

Taking the “mean £ 1 x standard deviation” as the critical value [56,57], the develop-
ment level can be divided into four levels, namely extremely low [0, mean — 1 x standard
deviation], low [mean — 1 X standard deviation, mean], high [mean, mean + 1 x standard
deviation], extremely high [mean + 1 x standard deviation, 1].

2.5.2. Evaluation of Development Efficiency

Tourism development efficiency is the comprehensive development rate of tourism
resources, tourism supports, and tourism benefits. Rural restructuring efficiency is the
transformation rate of rural economic—social-spatial structure. Both the efficiencies of
tourism development and rural restructuring are affected by the development level in the
early stage and the driving forces in the process [58].

The evaluation matrix was constituted by the changes of 21 indicators between 2013
and 2018. The methods for the weights” determination, the development efficiency index
calculation, and the grade classification are the same with the evaluation of development
level in Section 2.5.1. The weights obtained are different from the development level since
the basic data sets used for the two weights are different.

2.5.3. Evaluation Model for SDP

The following factors are required for a sustainable interaction between tourism
development and rural restructuring: (1) Strong capacity of tourism industry to drive rural
restructuring. The higher the level of tourism development, the greater the driving force for
rural restructuring. (2) Considerable ability of the rural areas to support the development of
tourism. The higher the level of rural economic—social-ecological development, the better
it is for the implementation of tourism strategies. (3) High consistency between tourism
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development efficiency and rural restructuring efficiency. The greater and closer the two
efficiencies are, the more mutually reinforcing the effect is. Thus, there is a significant
correlation between tourism development and rural restructuring. The higher the rural
restructuring system and the tourist system are coordinated, the more effectively the rural
regional system is promoted to grow sustainably.

CCDM is a quantitative method used to explore the degree of correlation between
two or more systems based on the coupling theory in physics [59], which is consistent
with the goal of this study and was selected as the basic evaluation method. Currently,
CCDM has been extensively used in the field of geographical research and urban-rural
planning [60,61]. The synergistic development potential of tourism development and rural
restructuring is reflected both in their current level and the development efficiency of recent
progress. Consequently, an evaluation model for SDP was built by integrating CCDs of
current development level and development efficiency. The formulas are as follows.

c() = { TDL x RDL 2}1/2 Cle) = { TDE x RDE 2}1/2 @
[((TDL+ RDL) /2] [((TDE + RDE) /2]

T(I) = & x TDL+ B x RDL T(e) = a x TDE + B x RRE )

D(I) = ,/C(I) x T(I) D(e) = 1/C(e) x T(e) (10)

SDP =1/2 x (D(I) + D(e)) (11)

where C is the coupling degree, C € [0, 1]. D is the coupling coordination degree, D € [0, 1];
1 stands for development level, and e stands for development efficiency. T is the coordina-
tion index. In this paper, tourism development efficiency and rural development efficiency
are considered to be equally important, therefore the weights, « and f, are both set at
0.5. Referring to relevant research results [62,63] and considering the actual situation, the
CCD was divided into six levels, namely, [0~0.2), severe disorder; [0.2~0.3), moderate
disorder; [0.3~0.5), mild disorder; [0.5~0.6), primary coordination; [0.6~0.7), intermediate
coordination; [0.7~1), advanced coordination.

3. Results
3.1. County Differences in TDL and RDL

As shown in Figure 4a, from 2013 to 2018, the median of TDL in southern Shaanxi
increased from 0.3255 to 0.4288, while the median of RDL increased from 0.4131 to 0.5873,
indicating that both the development of tourism and rural in the whole region have
significantly improved; however, RDL progressed much more than TDL. Moreover, the
range of the box has a minor growth both in TDL and RDL, revealing that the gap among
counties has widened. Comparing the TDL and RDL in 2013 and 2018, respectively, the
medians of TDL were both lower than RDL, showing that the development of tourism
lagged behind that of rural during this period. Through the results of RDL(e), RDL(so),
RDL(sp), it could be found that the economy and society have dramatically improved,
which was mainly a result of the policies of New Urbanization, New Rural Construction,
Beautiful Countryside, Ecological Migration, and Rural Revitalization.

The spatial distribution of TDL and RDL in 2013 and 2018 were formed through ArcGIS
10.5, as shown in Figure 5. There was little change in TDL except for the extremely high-
level counties, which changed from being scattered in the three cities to being concentrated
in Shangluo. This is more related to the better conditions of location and transportation.
Shangluo is closer to Xi'an, the main source city for tourists in the north of the region.
With an increase in tourism demand, more and more counties in Shangluo are deeply
involved in tourism. The average number of tourists received by each county was Shangluo
(8.44 million) > Hanzhong (4.34 million) > Ankang (3.90 million), and the proportion of
total tourism revenue in GDP was Shangluo (45.89%) > Ankang (38.78%) > Hanzhong
(29.16%) in 2018. There was little variation in the number of counties at different levels of
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rural development. However, an obvious change in the distribution has been found. The
distribution of counties at all levels has changed from being evenly dispersed throughout
the region to one that is clustered, where the counties in levels of extremely low and low
were in the west and the counties in levels of high and extremely high were in the east.
Counties with similar levels of development show a trend of cluster mainly due to the
elements of rural development, especially the industry and population, which can flow
freely in adjacent counties, resulting in the development levels of several neighboring
counties being similar. The exchange of rural development elements, however, is restricted
across a vast area affected by the law of distance attenuation, demonstrating that the gap in
development levels on a large spatial scale is obvious.
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Figure 5. Distribution map of TDL and RDL in 2013 and 2018.
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3.2. County Differences in TDE and RRE

From the box plot in Figure 4b, the median of RDE was 1.6673 in the period from 2013
to 2018, which was greater than that of TDE, 1.2746, indicating that the development of
tourism lagged behind the rural restructuring. Moreover, the box height of RRE was shorter
than that of TDE, revealing that the gap of RRE among counties was smaller. According to
the distribution map in Figure 6, the number of high-value areas (high-level + extremely
high-level) of TDE was less than that of low-value areas (low-level + extremely low-level),
which accounted for only 40% of the total area and were scattered at the edge of the area.
RRE has nearly equal amounts of low-value and high-value areas, with the majority of the
former being concentrated in the Qinling Mountains.

g«.

0 2550 100 km
O ——

0.1620~0.1972 0.1972~0.2820 0.3443~0.4435 0.4435~0.4993
0.2820~0.3667 [l 0.3667~0.4945 0.4993~0.5551 [l 0.5551~0.6248

Figure 6. Distribution map of TDE and RRE.

Tourism development is a long-term process. Policies have played a significant role
in the recent economic and social growth of southern Shaanxi’s rural areas. However, the
growth of tourism not only depends on policy promotion, but also requires a series of
supporting facilities, such as public services, infrastructure, and reception facilities. The
relatively lower efficiency of tourism development was still significantly related to low
accessibility and inadequate tourism facilities. The comparison of TDE and RDE shows
that rural restructuring has not yet fully played its role in promoting tourism development,
and that the tourism development efficiency needs further substantial improvement.

3.3. Coupling Coordination Relationship between TDL and RDL

The CCDs of development level and efficiency between tourism and rural could be
measured via the Formulas (8)-(10) in Section 2.5.3. Moreover, in order to clarify the
relationship between tourism and rural subsystems, the CCDs between tourism and rural
economy-society—space were further measured.

As shown in Figure 7a, there has been a significant increase in the coupling coordi-
nation between TDL and RDL from 2013 to 2018, and differences among counties also
show a narrowing trend. In terms of the relationships of the coupling degree (C) and the
coupling coordination degree (D) between tourism and the rural economic—social-spatial
development level in 2018, the median of C(TDL-RDL(sp)) and D(TDL-RDL(sp)) were
the biggest, while the D(TDL-RDL(e)) was the minimum, indicating that the coordination
between tourism and rural space development levels was the best, and the coordination
between tourism and rural economy was the worst. The reason for that is because the rural
economic restructuring in recent years was rapid, and the rural development level was
significantly ahead of the tourism, leading to a low synergy with the slow development of
tourism. Moreover, it was difficult to make a significant change in the society and space
due to the loss of population and the intensification of hollow villages, leading to a much
closer development level and a high synergy with tourism. At the same time, the range of
C(TDL-RDL(s0)) and D(TDL-RDL(s0)) are both the widest, indicating that the degrees of
coordination between tourism and rural society are more varied across the 25 counties.
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Figure 7. The results of coupling coordination degrees of TDL-RDL and TDE-RDE.

The distribution map (Figure 8a,b) demonstrates that it was still dominated by primary
coordination counties in 2018 despite an increase in coordinated counties from 60 to
84 percent. In addition, the average coordination degree in the west was lower than that in
the east both in 2013 and 2018, and there were more variations of coordination types and a
greater level of disparity in the west than in the east. As shown in Figure 8c—e, the primary
coordination counties were also dominated in the relationships between TDL and RDL(e),
RDL(s0), and RDL(sp).

b.TDL-RDL(2018)

Severe disorder

Moderate disorder
[0 Mild disorder
- Primary coordination
- Intermediate coordination
- Advanced coordination

¢.TDL-RDL(sp)(2018)

Figure 8. Distribution map of coordinating types between TDL and RDL, RDL(e), RDL(so), RDL(sp).

3.4. Coupling Coordination Relationship between TDE and RRE

From the distribution map (Figure 9), counties with primary coordination make up the
majority, and three kinds of coordinated counties account for 76%. The main reason for that
is the development efficiency of tourism fell far behind that of rural development. Although
both rural restructuring and tourism are in a period of rapid development, tourism in
southern Shaanxi is still in a crude mode, and the integration with rural restructuring
needs to be strengthened. We can only progress to a highly connected and coordinated
level by maximizing the resource advantages of each system, enhancing the correlation,
and promoting the integration. Moreover, the high-coordination counties are concentrated
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a.TDE-RDE
N

towards the east, west, and south edges, while the disordered counties are distributed in
the middle. Counties on the edge of the region and adjacent to other provinces or cities
have more convenient transportation and a larger tourism market, which is favorable for
both rural and tourism development.

b.TDE-RRE(e)

Shangzhou

Shangzhou

0 2550 100 km
Severe disorder Moderate disorder - Mild disorder
- Primary coordination - Intermediate coordination - Advanced coordination

Figure 9. Distribution map of coordinating types between TDE and RDE, RDE(e), RDE(so), RDE(sp).

The average, median, and range of the CCD of TDE-RRE(e) are the closest to those
of TDE-RRE from Figure 7b, and also better than that of TDE-RRE(so) and TDE-RRE(sp).
As Figure 9b—d shows, the primary coordination counties are the most prevalent of the
three, and the disordered counties in TDE-RRE(so) and TDE-RRE(sp) are obviously more
than that of TDE-RRE(e). Additionally, the distribution of various types of counties shows
strong matching among TDE-RRE(e), TDE-RRE(so), and TDE-RRE(sp), with the highly
coordinated counties being scattered at the ends. These features confirm that economic
restructuring is the most active part of rural restructuring and play a leading role in social
and spatial restructuring.

3.5. County Differences in Synergistic Development Potential
The SDP index was determined through the Formula (11) in Section 2.5.3, and Table 2
shows the result. According to the natural breakpoint classification method, the SDP

index in 25 counties was divided into three categories: low potential areas [0.3070-0.5950],
medium potential areas [0.6390-0.7085], and high potential areas [0.7315-0.8375] (Figure 10).
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Table 2. The result of the SDP.

City County c TDL—R]%L (2018) b c TDE-RRE {"2013—2018) b SDP
Nanzheng 0.998 0.535 0.731 0.862 0.385 0.576 0.6535
Chenggu 0.981 0.653 0.800 0.786 0.291 0.478 0.6390
Yang 0.994 0.479 0.690 0.934 0.519 0.696 0.6930
Xixiang 0.984 0.476 0.685 0.788 0.268 0.459 0.5720
Hanzhong Mian 1.000 0.480 0.693 0.662 0.264 0.418 0.5555
Ninggiang 0.998 0.319 0.564 0.985 0.633 0.789 0.6765
Lueyang 0.893 0.190 0.412 0.891 0.680 0.778 0.5950
Zhenba 0.325 0.184 0.245 0.422 0.322 0.369 0.3070
Liuba 0.293 0.227 0.258 1.000 0.465 0.682 0.4700
Foping 0.875 0.435 0.617 0.935 0.489 0.677 0.6470
Hanyin 0.817 0.596 0.698 0.788 0.613 0.695 0.6965
Shiquan 0.966 0.773 0.864 0.911 0.567 0.719 0.7915
Ningshan 0.920 0.554 0.714 0.963 0.371 0.598 0.6560
Ziyang 0.983 0.642 0.794 0.827 0.380 0.561 0.6775
Ankang Langao 0.998 0.542 0.736 0.961 0.358 0.587 0.6615
Pingli 0.673 0.456 0.554 0.848 0.425 0.600 0.5770
Zhenping 0.471 0.375 0.421 0.983 0.579 0.755 0.5880
Xunyang 0.886 0.623 0.743 0.974 0.532 0.720 0.7315
Baihe 0.603 0.551 0.576 0.966 0.634 0.782 0.6790
Luonan 0.941 0.503 0.688 1.000 0.616 0.785 0.7365
Danfeng 1.000 0.651 0.807 0.999 0.754 0.868 0.8375
Shangluo Shangnan 0.927 0.420 0.624 1.000 0.629 0.793 0.7085
Shanyang 0.995 0.708 0.839 0.351 0.157 0.235 0.5370
Zhen’an 0.979 0.824 0.898 0.342 0.166 0.238 0.5680
Zhashui 0.995 0.672 0.818 0.930 0.341 0.563 0.6905
106° E 107°E 108°E 109°E 110°E 111°E
2 ' ' ' ' ' 17
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Figure 10. Distribution map of different SDP areas.
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There are nine low potential counties, making up 36% of the total, showing a pattern
of multiple clusters scattered at the edges of the region and the municipal boundaries, gen-
erally facing various problems, such as low TDL, low RDL, low TDE, or low RRE. The cities
of Hanzhong, Ankang, and Shangluo show substantial discrepancy in the performance of
problems. The issues facing the low-potential counties of Hanzhong are diverse and over-
lapping. The first reason for this is that they are all located in remote, deep mountains that
are too far from the tourist source market to be easily accessible. Secondly, these counties
have long been underdeveloped and heavily rely on the mining and agriculture industries.
The investment and support allocated to tourism are far from enough, and are restricted by
the local lagging economy. Thirdly, most of the young and middle-aged workforce relocate
to the metropolis to earn a living, resulting in the lack of relevant talents in rural and
tourism development. However, the major problem faced by the low-potential counties of
Ankang is the low level of tourism development. Pingli and Zhenping are situated in the
southernmost region of Shaanxi Province, the Bashan area, where transportation is difficult.
Moreover, the primary problem the low-potential counties of Shangluo encountered is
the low level of rural restructuring. Although Zhen’an and Shanyang County are both
in a high level of tourism and rural development, which suggests that tourism and rural
development have recently entered a period of stability, the driving force from tourism to
rural restructuring is still insufficient.

Twelve medium potential counties, accounting for 48% of the total, are continuously
distributed along the Hanjiang River. They are the populated area of southern Shaanxi
and are important grain-producing areas, leading to a relatively higher level of rural
development. At the same time, the advantages of ecotourism resources, transportation,
and markets make the region well placed to develop weekend tourism.

Four high potential counties, accounting for 16% of the total, are in Shangluo and
Ankang City. Relying on the advantages of location and market proximity to Xi’an, the
countryside and tourism of Luonan and Danfeng counties are developing rapidly. Shiquan
and Xunyang counties, in Ankang, in contrast, rely on the strong economy to fully develop
the tourism industry, creating a good situation of synergistic development between tourism
and rural areas.

In addition, Ankang faces a relatively singular problem compared to the other two
cities. We introduced the Cpk (process capability index) from industrial production to reflect
the discrepancy in SDP among counties in their respective city. The specific relationship
of Cpk is Ankang (1.757) > Hanzhong (1.368) > Shangluo (1.085), as shown in Figure 11,
indicating that the gap of SDP among counties within Ankang City is much smaller than
that in Shangluo and Hanzhong. Therefore, it is necessary to enhance the balance of regional
development in these two cities by adjusting cooperation and support mechanisms.
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Figure 11. Differences of SDP among counties within three cities.

4. Discussion

Most villages in mountainous areas are in low-level development and face severe
population loss constrained by ecological protection policies and harsh natural conditions.
In light of this, promoting tourism is a practical and essential approach to supporting
rural transformation and restructuring. Despite the flourishing development of tourism,
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mismatches between tourism and rural in terms of the development level and efficiency
have given rise to a variety of challenges. How to achieve a coordinated development
between the two has become a matter of great concern. Southern Shaanxi, located in
the heart of the Qin-Ba mountainous area, is a typical region of China that is rich in
ecological tourism resources and backward in rural development. However, there are
few studies on the interaction between tourism and rural development in the region. In
this study, we constructed comprehensive evaluation index systems to assess the levels
and efficiencies of rural and tourism development. On this basis, a model for evaluating
the synergistic development potential was constructed using the coupled coordination
degree model, thoroughly revealing the interactive relationships of these two systems,
their spatiotemporal evolution characteristics, and differences in county development.
Compared with other studies, we focus more on the quantitative interaction between rural
restructuring and tourism development, which contributes to a comprehensive picture of
the development situation and provides a new perspective and approach for modifying
the spatial distribution of rural tourism development.

The assessment results of the development level show that both rural and tourism
development in southern Shaanxi have made great achievements between 2013 and 2018,
which mainly benefitted from a series of top-down development strategies such as Beautiful
Countryside, Ecological Migration, Rural Revitalization, and all-area, tourism-based devel-
opment. In the process, the rural habitat was improved, and the tourism resources were
developed in a more comprehensive and in-depth manner. Moreover, by comparing their
development levels and development efficiencies, it was found that tourism development in
southern Shaanxi lagged behind the rural during the study period, and there were obvious
spatial differences between rural and tourism development-advantaged areas. Contrary to
our preconceived notions, this is rather different. The rise of rural tourism currently offers
the image of prosperity, while the obtained result indicates that rural restructuring and
tourism have not yet formed a highly coordinated development, and that the quality of ru-
ral tourism still needs to be improved. Moreover, the coupled coordination analysis shows
that, although the coordination between rural development level and tourism development
level has increased significantly during the study period, the primary coordination counties
are both dominated in the relationship between TDL and RDL and in the relationship
between TDE and RDE. In addition, while the rural economic development level is the least
coordinated with the tourism development, the rural economic development efficiency
is the most coordinated with the tourism development, indicating that the level of rural
economic development is ahead of tourism, although the two are growing at the most
consistent rate. These findings are consistent with other studies that have revealed a strong
correlation between tourism economy and rural restructuring, and the economic restruc-
turing plays a leading role in rural restructuring. Furthermore, a significant difference in
25 counties is also revealed by the SDP results, with 36% of them having low potential,
48% having medium potential, and 16% having high potential. Moreover, the spatial
distribution of counties with various potential displayed significant regional differences in
the study area. The low potential counties showed a pattern of multiple clusters scattered
at the edges of the region and the municipal boundaries. Although the majority of counties
in southern Shaanxi are relatively similar in terms of natural geography and can often
find a section of the mountain range with excellent tourism resources to exploit, the above
results suggest that transport and location are still the most significant obstacles impeding
the development of rural tourism in the mountainous regions.

On the basis of the findings of the synergistic development potential, the paper makes
the following recommendations. The approach to rural development should be planned
from the macro-level according to the resource characteristics and development foundation.
Specifically, the high potential counties should be taken as the key development areas, and
the medium potential counties should strengthen the advantageous fields to enhance the
driving force of rural and tourism development; at the same time, low potential counties
should also be incorporated into the regional development framework through a reasonable
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ecological compensation mechanism [64], so as to improve the coordination between rural
and tourism development in the whole region. Moreover, it is essential to fully recognize
the cultural, ecological, and strategic value of the Hanjiang River and to form a consensus
on the development of tourism in southern Shaanxi with the Hanjiang River as a link
and brand [65]. It is suggested that the three cities in southern Shaanxi could establish a
tourism alliance to create a better tourism mechanism of cooperation and communication.
Finally, the three cities in southern Shaanxi need to work together on traffic master planning
and accelerate the construction of infrastructure such as tourism transport. The counties
with poor traffic conditions in southern Shaanxi are mainly located in the high-altitude
areas of Qinling Mountains and Ba Shan Mountains [66], which greatly hinders the flow
of economic factors including humans, information, and technology. In order to achieve
barrier-free access among provinces, cities and scenic spots, and to enhance the reception
capacity of tourism in the whole region, there is an urgent demand to build a comprehensive
transportation network with highways, railways, airlines, and waterways.

This paper enables a differentiated classification of the entire study area by evaluating
the synergistic development potential between tourism and rural restructuring. Rural areas
that have a strong synergy with the current tourism industry will be a key focus for the
development of leisure activities and tourism services in the future. Thus, the research can
support a thorough understanding of the current state of tourism and rural development.
Furthermore, this study advances knowledge of the interaction between tourism and rural
restructuring and contributes to the promotion of a better coupling relationship. Finally,
this study advocates tourism-oriented rural planning and mutually beneficial cooperation
across administrative boundaries, so that it can provide a scientific basis for the formulation
of regional development strategies and provide development references for other similar
mountainous areas.

The innovation of this paper can be reflected in the methodology, which has generated
an SDP assessment framework combining the two coupling coordination degrees of current
development levels and development efficiencies. In comparison, the existing research
mainly focuses on the impact of tourism on the rural [7,9,21] and rarely takes into account
the coupling relationship, especially the relationship between development efficiencies. In
addition, the interactive relationships between tourism and rural economy, society, and
space have been described in this paper, which provides a detailed path with which to find
the weakness. Overall, the methodology of this study could accurately and systematically
describe the relationship between tourism and rural restructuring. Last but not least, this
assessment framework can be referenced by other regions.

Nevertheless, some limitations still exist in this study. First, this study only noted
the synergistic development potential differences and explained the reasons, without
comparing it with the current tourism and rural development plans. Second, the method
may suffer from data acquisition problems, since it is based on a large number of indicators
and data of two years. For example, the statistical caliber of the data may differ among
administrative units, or some data of the year to be studied may be missing. Although
this method is relatively objective and accurate, the preliminary work is substantial and
time-consuming. Our future work will focus on improving the practicability and efficiency
of the method in this regard.

5. Conclusions

This paper establishes a comprehensive evaluation index system to assess tourism and
rural development, including tourism development level, tourism development efficiency,
rural development level, and rural restructuring efficiency. Moreover, to quantify the
interaction between tourism and rural restructuring, a CCDM-based evaluation framework
for SDP was constructed. Southern Shaanxi of the Qin-Ba mountainous area in China
was selected as a case study with which to evaluate the SDP during the period from 2013
to 2018.
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The results of the development level indicate that both rural and tourism in southern
Shaanxi have improved significantly during the study period, while tourism development
lagged behind the rural in terms of development level and efficiency. The coupling co-
ordination degree results show that there is a low coupling and coordination degree not
only in the relationship between TDL and RDL, but also in the relationship between TDE
and RDE. The results of SDP reveal a significant spatial difference in 25 counties, with
36% of them having low potential, 48% having medium potential, and 16% having high
potential, and the low-potential counties showed a pattern of multiple clusters scattered
at the edges of the region and the municipal boundaries. The study could provide an
important reference for the orderly development of tourism and the policy implementation
of a rural revitalization strategy in southern Shaanxi, as well as theoretical support for
tourism-oriented rural development in other similar mountainous areas.
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