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Abstract: The construction of a characteristic town is an important measure to promote the economic
transformation and upgrading of China. It also promotes the coordinated and balanced development
between urban and rural areas, and the construction of new urbanization and new rural areas.
At present, China’s township governments are actively declaring construction projects of characteristic
town. Considering the limitation of resources and funds, the government needs to choose projects
with better foundation and better development prospects to invest and build, to avoid the waste of
resources brought about by blind construction. Starting from the pre-selection of the construction
projects of the characteristic town, taking Liaoning Province as an example, this research divided
the characteristic town into four categories. Initially established the characteristic town evaluation
index system blending comprehensive and multivariate index; then optimizes the index system
through the statistical analysis, reliability analysis; and validity analysis of the questionnaire survey
to finally obtain the selection index system of the construction projects of the characteristic town
of Liaoning Province. Secondly, using the combination of Analytic Network Process (ANP) and
Improved Technique for Order Preference by Similarity to an Ideal Solution (Improved-TOPSIS)
method, the selection evaluation model of tourism-type characteristic town construction projects are
obtained. Finally, taking the three tourism-type characteristic town projects declared by Liaoning
Province as an example, using the ANP and Improved-TOPSIS evaluation model to evaluate and
compare the three towns. The priority of “Xietun Town, Tanghe Town, Zhaoquanhe Town” is obtained.
The result is consistent with the recommended order and verifies the applicability of the selection
model. At the same time, through the feedback of the evaluation process, the current development
constraints of the three towns are clarified, and the future development direction of the town is
pointed out.
Keywords: characteristic town; tourism town; the selection evaluation model; ANP and improved-TOPSIS

1. Introduction
With China’s economic development into the new normal, the simple "growthism" development
model has become unsustainable, and some problems in the development process have been gradually
highlighted. Recently, more attention has been paid to the imbalance of development between regions,
such as the development gap between urban and rural areas, and the large income distribution gap
between residents; as well as over-concentration of resources, such as industry, fund, technology, talent
highly concentrating in large cities, etc. As a result of this, the Chinese government has repeatedly
stressed the need to promote the coordinated development of urban and rural integration, promote
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urban and rural transformation and achieve balanced economic development. In such an era and
development background, the construction projects of “characteristic town” were put forward as a
new measure and a new model in 2016.
The characteristic towns that are studied in this paper include the “characteristic town” and
the “characteristic small town”. “Characteristic town” mainly refers to focusing on the characteristic
industries and emerging industries, gathering the development elements (which is different from
the administrative designated town and innovation), and entrepreneurship platforms of industrial
parks. The “characteristic small town” refers to the administrative designated town with the traditional
administrative division as the unit, distinct characteristic industry, a certain population, and economic
scale. Both refer to gathering relevant elements, such as organizations, institutions, enterprises and
personnel, and the developing a modern community with a characteristic and cultural atmosphere,
based on a characteristic industry. These two forms complement each other and support each other.
The construction of characteristic towns is determined by the development status quo of China
and is an important measure to promote the development of the rural economy. China has elevated
the cultivation and construction of characteristic towns to a national rural development strategy.
Governments at all levels have made financial support plans for the construction of characteristic towns.
The construction of characteristic towns has become the most prominent carrier and presentation mode
of China’s new urbanization at the current stage. It can not only release part of the functions of large
and medium-sized cities, but also improve the comprehensive carrying capacity of surrounding cities.
On the one hand, characteristic towns start from the development of characteristic industries, tap into
local characteristics, promote the enrichment and development of the industrial system, increase the
employment of the rural population, and promote the development of villages and towns. On the
other hand, through industrial development and economic upgrading, the characteristic town creates
a living environment that is more suitable for people to live for a long time, and the spatial layout is
in harmony with the ecological environment, to absorb labor and realize the revitalization of towns
and villages.
With the support of the policy, the construction project of “characteristic town” has developed
rapidly in China. In July 2016, Ministry of Housing and Urban-Rural Development of the People’s
Republic of China (MOHURD), National Development and Reform Commission (NDRC) and Ministry
of Finance of the People’s Republic of China (MFPRC) jointly issued the Notice on the Cultivation of
Characteristic Town. The notice clearly states that by 2020 China will cultivate about 1000 small towns
with unique characteristics and vitality, and lead the construction of small town [1]. In October of the
same year, NDRC of China issued the Guidance on Speeding Up the Construction of Small (City) Town with
Beautiful Characteristics. The guidance states the connection and distinction between the characteristic
town and the characteristic small town, and puts forward the requirements and suggestions for the
construction and development of the characteristic town [2]. In March 2019, NDRC of China issued
the Key Tasks for the construction of the New Urbanization in 2019. The document states that we should
support the orderly development of the characteristic town and adhere to the idea of characteristics
thriving the town and industry constructing the town [3].
As an important development strategy in the fight against poverty, various parts of China
are actively applying for characteristic towns to improve rural development. To our knowledge,
few studies have yielded how the government choose “characteristic town” construction projects more
reasonable planning. Better foundation and better development prospects for investment projects
from a large number of declared projects to invest and build is currently the most urgent problem
China’s “characteristic town” construction projects face. Therefore, it is necessary to carry out relevant
theoretical research on characteristic towns.
The characteristic towns studied in this paper include the characteristic town and the characteristic
small town. Both refer to gathering relevant elements like organizations, institutions, enterprises and
personnel and the developing a modern community with a characteristic and cultural atmosphere
based on a characteristic industry. Although there is no clear concept of a characteristic town in
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foreign countries, the relationship between rural and urban areas studied by many scholars is very
instructive for the development of characteristic Chinese towns. McGee et al. [4] argued that the goal
of development should be to increase the links between rural and urban areas in order to generate
social change, not to separate them. It is, therefore, necessary to replace the old division between rural
and urban areas with urban and rural planning and to adopt sustainable management strategies to
create reliable urban areas, cities and societies. Bantjes et al. [5] assessed the applicability of node
development theory in small towns and rural areas and simulated the impact of density of the building
environment, the distribution of amenities and related changes in travel distance to improve social
facilities and environmental sustainability in small towns or rural environments. Chen et al. [6] jumped
out of the traditional town planning model, introduced the panoramic viewpoint, put forward the
development strategy of the characteristic town from the four levels of “full level” “full space” “all
factors” “all dimensions”. They put forward a specific strategy combined with the actual situation of
the characteristic town of Guzhu town in Heyuan City, Guangdong Province, China.
The human society is embedded and enmeshed in economic and non-economic [7]. Local resources,
population, environment and so on will affect economic development, among which the non-economic
factors mentioned refer to cultural, political and other factors. Similarly, Granovetter [8] argues that
social behavior is influenced by economic structure and social environment, and is intertwined with
complex social relationships. Stiles and Cameron [9] discussed how rural communities in Atlantic
Canada had changed their old development models, summarized lessons learned from the past
development of the region’s rural areas, and provided guidance on economic viability and ecological
health for their future development.
Existing studies show that the development of characteristic towns can be roughly divided into
economic and non-economic factors, among which economic development is the cornerstone of the
development of characteristic towns. The main factors that affect the distribution of characteristic
town are economic basis, population density, industrial cluster innovation, and urbanization level [10].
The construction of rural areas needs to abandon the old development ideas and drive the economic
development of the region by making rational use of its unique resources. Xi et al. [11] built the dynamic
coupling mechanism of culture source plus an industrial cluster of characteristic town, put forward
the construction of characteristic town should be in line with the cultural source and industrial
cluster. Saunders et al. [12] explored how small-town government personnel use the “capital-based”
framework to plan sustainable development, thereby promoting the development of local society,
economy, environment and culture, i.e., planning a small town that is based on their unique capital.
The non-economic factors of the characteristic town directly restrict economic development.
Only by fully exploiting the local characteristics can the economic development of the surrounding
area be promoted [13]. The functional system and characteristic system are the cornerstones of the
formation and development of characteristic towns [14]. Li et al. [15] insisted that the development
of characteristic towns should be coordinated from ecological construction, characteristic industries,
urban planning and construction and cultural undertakings and many other aspects. From the point of
view of embeddedness, Fu et al. [16] divided the characteristic town’s embeddedness expressive style
into three categories: natural resource endowment, social capital base and market demand preference.
On this basis, they discussed the development model and development proposal of the characteristic
town under different embedded types. Xu et al. [17] put forward the sustainable development path of
the characteristic town and some suggestions for its healthy development according to local natural
resources and location advantages. Jiang et al. [18] used Analytic Hierarchy Process (AHP) to build
an evaluation system for the function of characteristic town tourism, including ecological value,
ornamental value, social value and economic value—which in total 17 indexes from four aspects,
and analyzed the index weight. Then finally, used the method of example research to analyze the
cloud manufacturing town. Ma et al. [19] maintained the development of the characteristic town is
significantly influenced by the local characteristic resources and culture, and the geographical type
presents five categories, among which the advantages of the regional base condition of the industrial
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development-type in the plain area or agricultural service-type, river network-type or low-town
historical and cultural tourism-type are significant. Xu et al. [20] considered that emphasizing
traditional culture is the sustainable development road of characteristic town construction; local culture
is the driving force of the construction of characteristic small town; and nonmaterial culture is the
culture of characteristic towns, and it is also an important embodiment of extracting characteristics.
If the correct evaluation and selection method can be established, the blind construction can be
avoided, and the waste of resources and funds can be reduced. By visiting the grass-roots towns in
Liaoning Province, China, interviewing government workers, and consulting policy and declaration
materials related to the characteristic town, we found that the research theory of traditional small
town does not apply to the characteristic town. But at present, the choice of “characteristic town”
construction projects does not have accurate and objective selection index and measure standard.
Only by establishing the correct evaluation and selection method can we effectively avoid blind
construction and reduce the waste of resources and funds.
In this paper, the evaluation and selection evaluation model blending comprehensive and
multivariate index for the tourism-type characteristic town is established to guide the objective
selection of construction projects of “characteristic towns” in China. First of all, it surveyed from the
perspective of the pre-project selection, and then established an evaluation selection index system
for characteristic town projects, based on the results of the research. The index system takes into
account the common and individual character develop cooperatively, the division of functional areas
of characteristic town, the rationality of special planning, the clarity of the support of characteristic
industries, the difficulty of planning and the difficulty of realizing the planning scheme, etc. In addition,
according to the results of the questionnaire survey, a selection evaluation model based on Analytic
Network Process (ANP) and Improved Technique for Order Preference by Similarity to an Ideal Solution
(Improved-TOPSIS) was established for the evaluation of the pre-selection of the construction projects
of characteristic town. In the process of pre-selection, the systematic evaluation of the characteristic
town declaration project is beneficial to find the problems in the construction scheme of each town,
and put forward scientific and reasonable improvement methods.
This study provides an exciting opportunity to advance our knowledge of select the declared
town construction projects. This evaluation model can help the government to judge the construction
projects with more reasonable planning and better development prospects, to maximize the construction
benefits. Governments can obtain relevant feedback information through evaluation results, thus,
clearly restrict the main factors of the development of towns, to promote the development of towns
to take into account the living facilities, environment, population, transportation and other aspects,
and ultimately achieve the sustainable development of towns.
2. The Selection Indicator for Project Evaluation in the Characteristic Town
2.1. Establishment Evaluation Index System
The development of characteristic towns must be based on objective reality, scientific and reasonable
planning, accurate self-consciousness, and give full play to their common social benefits. By learning
the development status and the declaration process of the characteristic town, a number of characteristic
towns in Liaoning Province got field visit. Through the exchange with the town government personnel,
the required content information is obtained, the field information and data is grasped, and the
foundation for the whole research is laid. Taking into account the construction requirements and
objectives of the characteristic town, and referring to the relevant national and provincial policies,
the evaluation system established in this paper includes two categories: comprehensive indicator and
multivariate indicator.
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2.1.1. Comprehensive Indicator
The comprehensive indicators, based on economic factors, cover the economic development level
of the featured towns, the development level of the featured industries, the current development
level, the construction level of service facilities and the construction level of institutions and
mechanisms. Consulting the relevant documents and the declaration materials of the characteristic
town, the comprehensive index of 32 characteristic towns was selected from the four dimensions of the
development level of the characteristic industry, the current level of development of the town, the level
of construction of service facilities and the level of the construction of the institutional mechanism.
A conceptual model of the selection index system for the characteristic town projects was constructed
(as shown in Table 1).
Table 1. Comprehensive indicator.
Dimension

First-Level Index
Degree of product specialization

Development level of
characteristic industries

Level of Scientific and technological

Input and output level

Level of economic development
The current level of
development of the town
Level of social development

Living environment level

Infrastructure level
The level of construction of
service facilities

Public service facilities

Model of Investment and financing
Construction level of system
and mechanism
Government guidance level

Second-Level Index
The number of leading industrial enterprises;
the leading industry output value accounting for the
total output value.
Employment of people with a college education or
above in leading enterprises.
Annual investment amount of leading industrial
enterprises; the ratio of the output value of the
leading industry to the annual investment amount;
number of employed personnel absorbed.
GDP per head; town GDP as a proportion of the
county’s GDP; public budget revenue; per capita net
income of rural residents; investment in fixed assets
of the whole society; the proportion of fixed asset
investment in the non-state-owned economy to fixed
asset investment.
The area of construction land per capita;
the proportion of the resident population in the seat
of government of the town to the resident population
in the administrative region of town.
Tap water hygiene compliance rate; the rate of
harmless disposal of household waste; standard
discharge rate of domestic sewage; greening
coverage of built-up areas.
Whether to pass the second-level or above highway;
the amount of parking spot; density of highways
network; broadband household occupancy rate;
Wi-Fi coverage in public areas; the number of
cultural and sporting venues.
The number of hospitals above Level 2 B; the number
of supermarket chains or business centers;
the number of branches of banks and credit unions;
the number of branches of express; the number of
hotels above three-star standard; the number of
primary and secondary schools within 1 km of
the town.
The number of projects using Public-Private
Partnership (PPP), Build-Operate-Transfer (BOT) and
other innovative financing methods.
The administrative agencies and administrative
services of the town government are set up
completely; the planning of town construction is
complete and multi-rule integration is realized.

The initial construction of the selection index system for characteristic town construction projects
contains 10 first-level index under four dimensions, namely: Degree of industrial specialization,
talent together with science and technology level, input generation level, economic development
level, social development level, living environment level, infrastructure level, public service facilities,
investment and financing model and government guidance. There are 32 secondary indexes under the
first-level indexes.
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2.1.2. Multivariate Indicator
Some small towns in China lack their own characteristics, and there is an urgent need to solve this
problem and find a way to cultivate the characteristics of small towns [21,22]. The integration of the
development of the town with the local characteristic industries can promote the local economy, and it is
more representative that tourism is combined with the development of the town. Parlett et al. [23] took
Edinburgh Old Town as their research subject and proposed a way to assess the economic impact of
tourism on the Old Town, which provided the direction for achieving and maintaining tourism-related
economic growth and social vitality. Gu and Ryan [24] quantitatively studied the local impact of
tourism and used structural equation models to demonstrate the far-reaching impact of tourism
development on town residents, society, economy and many other aspects. Kim et al. [25] put forward
a theoretical model of the perceived impact of residents in their communities on their tourism industry,
surveyed more than 300 community residents, discussed the relationship among urban community
construction, residents’ quality of life and tourism development, and verified the enhanced effect of
tourism development on the improvement of residents’ well-being. From the perspective of regional
tourism, Su et al. [26] excavated the tourism and community relationships, found that tourism exerts
positive economic influences. Research results also support mutually supportive relations between
tourism and other traditional economic activities.
Existing research recognizes the critical role played by the local characteristic industries. In addition
to cultivating characteristic tourism types, we can also cultivate historical and cultural types, ethnic
characteristics, modern agriculture and ecologically livable towns [27]. The Guidance on Promoting the
Construction of Characteristic Townships points out that it is necessary to clarify the direction of cultivation
of characteristic townships. Based on the analysis of non-economic factors in characteristic towns,
comprehensively considering the economic structure of Liaoning Province and the opinions of the
construction of characteristic townships in Liaoning Province, the industrial-types of the characteristic
town in Liaoning Province are divided into four categories: industry, tourism, cultural and modern
agriculture. According to the above four types of characteristic town, different multivariate index
has been established. The multivariate indexes included in the degree of industry specialization
of the first-level index, including 12 indexes under the four types of industrial-type, tourism-type,
cultural-type and modern-agriculture-type characteristic town, as shown in Table 2.
Table 2. Multivariate indicators.
Categories
Industrial-type characteristic town
Tourism-type characteristic town

Cultural-type characteristic town

Modern-agricultural-type characteristic town

â

Multivariate Index
The total amount of proven mineral resources; the total
output value of industrial production; the high-tech
patent ownership
Scenic area level; the total output of tourism; The total
number of tourism reception.
The proportion of people working in the cultural
industry; the number of intangible cultural heritage
projects at or above the provincial level; the total output
value of the characteristic cultural industry.
The total output value of agriculture, forestry, animal
husbandry and fisheries; the degree of production of
agricultural mechanization; land production rate.

Characteristic town of industry

The leading industries in the characteristic town of industrial-type are general and processing
industries, including mineral resources processing and production. The industrial-type characteristic
town can rely on traditional industry, introduce advanced technology and high-tech talent, increase
research and development and investment, promote industrial progress and drive the development
of towns.
â

Characteristic town of tourism
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Tourism-type characteristic town is a characteristic town with entertainment and tourism as the
dominant industry. Tourism-type town can rely on the local superior natural environment and scenic
spots, develop tourism resources, support tourism facilities, provide tourism services, but also can
carry out agritainment, optimize facilities, create an ecological livable environment and attract urban
people to come there for a holiday and rest, thereby driving the development of the regional economy.
â

Characteristic town of cultural

Cultural-type characteristics town mainly includes historical culture and national characteristic
industries. Cultural type and tourism type share similarities, it regards culture as the core of the
development of the industry. Tourism can be used as part of the cultural industry. Besides tourism,
the cultural industry also includes art performances, souvenir processing, film and television production,
books publishing and so on. It can be positioned correctly by being combined with the local cultural
characteristics and build and develop the characteristics industries of national culture.
â

Characteristic town of modern agriculture

The leading industries of the modern-agricultural-type town are agriculture, forestry, animal
husbandry and fishery production, and their related processing industries. Farmers should not be
forgotten in the development of characteristic towns. The construction of agricultural-type town
is essential and is an important help to promote rural development. The modern agricultural-type
characteristic town can rely on local advantages, introduce high-tech and promote modern
agricultural development.
2.2. The Inspection and Analysis of the Questionnaire
The initial establishment of the index system is only a comprehensive construction in theory;
its practicality also needs to be evaluated through verifying whether the consistency within the index
system has a strong correlation with the evaluation of the characteristic town, that is, whether the
index is effective or not to judge [28]. Therefore, through the form of a questionnaire, this study let
each respondent evaluate the degree of importance of characteristic town selection evaluation index,
and collected the results of the questionnaire for credibility and validity analysis, and finally achieved
the characteristic town evaluation index system verification and optimization, to make the index
system more accurate.
The questionnaire designed in this paper consists of four parts: Description of the questionnaire,
respondent’s background, the survey of the index of importance degree, and the respondents’
suggestions for the setting of the index. The questionnaire used the five-point Likert scale to evaluate
the importance of 45 secondary indicators. The Likert scale usually has five or seven points, and this
study uses a five-point Likert scale. A total of 110 questionnaires were distributed in the survey,
104 effective questionnaires were collected, and the effective rate of recovery was 94.5%. Respondents’
information is shown in Figure 1.
For the collected questionnaire data, verify the credibility and validity of the data, to judge the
importance of the index and then achieve the aim of optimizing the index system. To this end, the study
uses SPSS software to carry out descriptive statistical analysis, reliability analysis and validity analysis
of the data.
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2.2.1. Descriptive Statistical Analysis and Reliability Analysis
For the collected questionnaire data, verify the credibility and validity of the data, to judge the
Descriptive
statistical
analysis
is the the
judgment
and analysis
the overall
of the
importance
of the
index and
then achieve
aim of optimizing
theofindex
system.situation
To this end,
the
questionnaire
data,
which describes
thedescriptive
distributionstatistical
of the questionnaire
data by analysis
means ofand
maximum,
study uses SPSS
software
to carry out
analysis, reliability
validity
minimum,
and standard deviation. First of all, analyze of the extreme index values: There are
analysis ofmean
the data.
eight indexes of the minimum of 2; 37 indexes of the minimum of 1; and the maximum of all indexes
2.2.1.
Descriptive
statistical
analysis
and reliability
are
5, so
it can be shown
that
the importance
of theanalysis
evaluation of each index is a certain difference.
Secondly, analyze the standard deviation of each index, where the standard deviation of 45 indexes
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are less than 1, indicating that respondents’ opinions on the same index tend to be consistent. Finally,
the mean of each index is analyzed. It is found that the mean of all indexes is between 3.82–4.30; that is,
the respondents generally believe that all indexes have a certain impact on the characteristic town
projects preference.
The reliability reflects the stability of the data measurement results and is usually tested using
Cronbach coefficient α. In general, the closer α value is to 1, the better the reliability is [29]. In this survey,
the reliability of the whole questionnaire was 0.953, indicating that the results of the questionnaire
were very good and credible.
2.2.2. Validity Test
Validity refers to the degree the questionnaire results can reflect on things to be examined,
reflecting the accuracy and effectiveness of a measurement. In this paper, the factor analysis function
in SPSS software is used to test the validity of the questionnaire. Because the index contained in this
questionnaire is divided into a common and characteristic index, and each type of town only has three
characteristic indexes, and all reflect the development of the industry. The index attribute is obvious.
Therefore, in the factor analysis, the comprehensive index is mainly analyzed, and the main component
is extracted.
In the study, Kaiser-Meyer-Olkin (KMO) statistics and Bartlett spherical test are usually used
to determine whether the questionnaire results can get factor analyzed. In general, when KMO is
more than 0.7 and Bartlett spherical test significance probability Sig is less than 0.05, the questionnaire
results are suitable for factor analysis. Using SPSS software, the questionnaire data of comprehensive
index can be selected for applicability test, the KMO value can be obtained 0.858, which is more than
0.7, and Bartlett spherical test significance probability Sig can be obtained 0.000, which is less than 0.05.
Therefore, the questionnaire results are suitable for factor analysis.
The results of the questionnaire were input into the SPSS software to carry out factor analysis.
It can be seen from the total variance of factor interpretation that a total of seven common factors
whose characteristic values greater than 1 are extracted, and the cumulative variance contribution rate
of the common factor is 67.588%, greater than 60%. It indicated that these seven public factors could
summarize the total information of 67.588%. Thus, the factor extraction results are ideal. The factor
rotation converges after eight iterations, and the rotation factor matrix is shown in Table 3.
The value in the rotation factor matrix refers to the factor load value of the variable under a
common factor. The larger the factor load value is, the more correlated the variable is with the common
factor, thus, making it easier to name and interpret the common factor. In addition, the index expressing
the same characteristic can be gathered under the same common factor by the factor load value of
the variable on the common factor, which makes the classification of the index more obvious [30].
After factor analysis and common factor interpretation, the first-level indexes of comprehensive index
can be optimization, to obtain the final reliable structure and validity index system.
2.3. Optimization of the Evaluation Index System
By analyzing the questionnaire data, we can find that: (1) The 33 comprehensive indexes in the
initial establishment of the index system are all valid and need not be deleted; (2) There are some
problems in the classification of the initial establishment of the index system, the original 10 first-level
indexes are not objective and too complicated. After factor analysis and common factor interpretation,
the first-level indexes can be classified into seven, which are, industrial specialization, input and output
level, social and economic level, living environment level, infrastructure level, public service facilities
and government guidance level.
After a series of analysis and adjustment, finally obtained the index system model which meets
the requirements of better credibility. In order to facilitate the calculation of the weight of the index
and the evaluation of the construction projects of the characteristic town, the index is renumbered
here. The multivariate index belongs to the degree of industry specialization of the first-level index.
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However, because the multivariate index varies with the type of industry, the multivariate index of
the characteristic town for each kind of industry is a number of A3, A4, A5 under the evaluation
index system. This index system can be used to evaluate and select the projects created in the
characteristic town.
Table 3. Rotation factor matrix.
Factor Matrix

Index Name and Number
1. The number of leading industrial enterprises;
2. The leading industry output value accounting for the total output value
3. Employment of people with a college education or above in leading enterprises;
4. Annual investment amount of leading industrial enterprises;
5. The ratio of the output value of the leading industry to the annual
investment amount;
6. Number of employed personnel absorbed
7. GDP per head;
8. Town GDP as a proportion of the county’s GDP;
9. Public budget revenue;
10. Investment in fixed assets of the whole society;
11. The proportion of fixed asset investment in non–state–owned economy to
fixed asset investment;
12. Per capita net income of rural residents;
13. The area of construction land per capita;
14.The proportion of the resident population in the seat of government of the
town to the resident population in the administrative region of town
15.Tap water hygiene compliance rate;
16.The rate of harmless disposal of household waste;
17.Standard discharge rate of domestic sewage;
18.Greening coverage of built–up areas
19.Whether to pass the second–level or above highway;
20. The amount of parking spot;
21.Density of highways network;
22.Broadband household occupancy rate;
23.Wifi coverage in public areas;
24. The number of cultural and sporting venues
25.The number of hospitals above Level 2 B;
26.The number of supermarket chains or business centers;
27.The number of branches of banks and credit unions;
28.The number of branches of express;
29.The number of hotels above three-star standard;
30.The number of primary and secondary schools within 1 km of the town
31. The number of projects using PPP, BOT and other innovative
financing methods;
32.The administrative agencies and administrative services of the town
government are set up completely;
33. The planning of town construction is complete and multi–rule integration
is realized.

1

2

3

4

5

6

7

0.113
0.142
0.174
0.018

0.110
0.122
0.051
0.215

0.171
0.056
0.383
0.123

0.066
0.025
0.033
0.067

0.251
0.265
0.388
0.749

0.849
0.863
0.323
0.118

0.108
–0.054
–0.342
0.184

0.204

0.105

–0.169

0.166

0.801

0.180

0.074

0.212
0.114
–0.184
0.035
0.267

0.171
0.546
0.688
0.634
0.642

0.192
0.143
0.108
0.013
0.019

0.054
0.097
0.099
0.125
0.178

0.742
0.515
0.425
0.414
0.159

0.136
0.238
0.139
0.181
–0.113

–0.239
0.087
0.040
–0.205
0.338

0.251

0.583

0.127

0.040

0.168

–0.016

0.124

0.352
–0.014

0.733
0.741

0.125
0.150

0.126
0.206

0.057
–0.047

0.093
0.117

–0.003
–0.075

–0.093

0.433

0.508

0.235

0.032

0.118

0.064

0.688
0.840
0.856
0.663
0.524
0.311
0.341
0.402
0.186
0.325
0.505
0.127
0.206
0.167
0.272
0.210

0.081
0.044
0.113
0.149
0.190
0.071
0.196
–0.076
0.095
0.311
0.288
0.097
0.035
0.240
0.160
0.421

0.226
0.165
0.184
0.165
0.263
0.520
0.144
0.702
0.788
0.614
0.367
0.224
0.153
0.476
0.454
0.079

0.220
0.151
0.146
0.281
0.251
0.316
0.511
0.153
0.199
0.187
0.304
0.736
0.684
0.540
0.562
0.702

0.272
0.209
0.064
–0.001
–0.017
0.258
0.069
0.207
0.076
–0.130
0.046
0.164
0.225
0.035
–0.081
0.007

0.003
–0.049
0.113
0.309
0.389
0.102
0.179
–0.030
0.086
0.135
0.234
0.019
0.031
–0.024
0.221
–0.059

0.140
–0.023
0.043
0.126
0.023
0.145
0.115
0.098
–0.019
0.118
–0.138
0.210
0.114
–0.271
–0.148
–0.112

0.148

0.320

0.403

0.371

–0.062

0.155

0.336

0.427

0.113

0.322

0.222

0.109

0.102

0.605

0.400

0.311

0.517

0.061

0.078

0.239

0.303

3. Selection Evaluation Model
3.1. ANP-Based Index Weight Calculation
After the evaluation index is determined, in order to obtain more accurate evaluation results,
the weight of each index still needs to be calculated, and the weight reflects the importance of the index
relative to other indexes in the evaluation process. At present, the common weight determination
methods include the subjective method represented by Delphi or AHP and the objective method
represented by the entropy method. In this study, the Analytic Network Process (ANP) method is
used to calculate the weight value of each index.
ANP is a method formed by the further development based on AHP. AHP is to treat the problem
under study as a system. In many complex system problems, the elements within the system always
interact with each other, not only the domination of the upper layer over the lower layer, but there is
also feedback from the upper layer to the lower layer. At this time, the whole system is no longer a
hierarchical structure, but more similar to the network structure. So ANP is more suitable for this kind
of problem. ANP can consider the interaction between elements and more accurately describe the
relationship between objective facts, making the decision more accurate and effective. ANP makes up
for the defect that the weight of AHP is too idealized, due to the assumption of independent indicators
when it is used, which is the superiority and of ANP over AHP. Since the characteristic town selection

Sustainability 2020, 12, 5372

11 of 21

evaluation index developed in this paper is not completely independent, there is a certain influence
relationship, so the Analytic Network Process method is used to calculate the weight.
In the process of solving the index weight, this paper uses Super Decisions software that can solve
the ANP network model to carry out an auxiliary calculation to solve the problem of super-matrix
solving. As this paper involves four types of characteristic towns, and the selection index of four types
of towns are totally different, so different types of characteristic town ANP structure model and the
weight of each index are also different, so it needs classification when calculating the index weight.
Considering the commonality of its calculation process, this paper introduces the calculation process
of index weight only for the tourism-type town.
The steps for establishing model are as follows:
(1) Build element groups and internal elements. Create, name and describe the new element
groups, and complete the establishment and naming of element nodes within each element group
in turn;
(2) Establish a network relationship between elements. Since the characteristic town selection
evaluation index developed in this paper is not completely independent, there is a certain influence
relationship, so the ANP method is used to calculate the weight. This paper took the tourism-type town
as an example, through the consulting literature, analyzing index data, understanding the meaning
behind the index and discussing with the relevant researchers. We can judge and obtain the correlation
of the index in the tourism-type town evaluation index system. As shown in Table 4, the first column
is the parent node and the second column is the child node affected by the parent node, which can
construct a complete ANP structural model. The ANP structural model for building tourism-type
characteristic town is shown in Figure 2.
Table 4. The influence relationship between indicators of tourist towns.
The Secondary Indicators

Affected Indicator Number

A1.The number of leading industrial enterprises
A2.The leading industry output value accounting for the total output value
A3.Scenic spot grade
A4.Total value of tourism
A5.Tourist reception total
B1.Employment of people with a college education or above in leading enterprises
B2.Annual investment amount of leading industrial enterprises
B3.The ratio of the output value of the leading industry to the annual investment amount
B4. Number of employed personnel absorbed
C1. GDP per head
C2. Town GDP as a proportion of the county’s GDP
C3. Public budget revenue
C4. Per capita net income of rural residents
C5. Investment in fixed assets of the whole society
C6.The proportion of fixed asset investment in the non-state-owned economy to fixed
asset investment
C7. The area of construction land per capita
C8. The proportion of the resident population in the seat of government of the town to the
resident population in the administrative region of town
D1. Tap water hygiene compliance rate
D2. The rate of harmless disposal of household waste
D3. Standard discharge rate of domestic sewage
D4. Greening coverage of built-up areas
E1. Whether to pass the second-level or above highway
E2. The amount of parking spot
E3. Density of highways network
E4. Broadband household occupancy rate
E5. Wi-Fi coverage in public areas
E6. The number of cultural and sporting venues
F1. The number of hospitals above Level 2 B
F2. The number of supermarket chains or business centers
F3. The number of branches of banks and credit unions
F4. The number of branches of express
F5. The number of hotels above three-star standard
F6. The number of primary and secondary schools within 1 km of the town
G1. The number of projects using PPP, BOT and other innovative financing methods
G2. The administrative agencies and administrative services of the town government are
set up completely
G3. The planning of town construction is complete and multi-rule integration is realized

A4,B1,B2,B4,C1,C2,C3,C5,C6,G1
A1,B1,B2,B4
A4,A5,B2,B4
A2,B2,B3,C1,C2,C3,C4,C5
A4,B4,C2,C3,C4,F5
C1,C5,C6,C7,C8
A4,A5,B3,C5,C6,E2,E5,F5
A1,B2,C5,C6
B1,C1,C5,C6,C7,C8,F4
C2,C4,C8,E4,F2,F3,F4
B4,C3,C5,C8,G1,G2,G3
C5,D1,D2,D3,D4,E1,E3,E5,E6,F1,F6,G1,G2,G3
F4
D1,D2,D3,E3,E5,E6,F1,F6

D4,E2,E3,E6,F1,F2,F3,F5,F6

A3,B1,B4,C8
A3,B1,B4,C8
A3,B1,B4,C8
A3,B1,B4,C7,C8
A3,A4,A5,E3
A3
A3,A4,A5,B4,C1

C5,C7,C8
B1,B4,C3,C7,C8
B1,B4,C3,C7,C8
B1,B4,C3,C7,C8
A4,A5,B1,B4,C3,C7,C8
B1,B4,C3,C7,C8
A1,G1,G3
B2,B4,C5,C6,C7,E1,E2,E3,E6,F1,F6
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Figure 2. Analytic Network Process (ANP) structure model of a tourist town.
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Relevant work experience
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Senior Researcher
planning experience
Senior
Characteristic town consulting
Adviser Consultant Characteristic town planning experience
project experience
Researcher
The government executive of the
Government
Civil
Servant
Cushman and
Adviser
Characteristic
towntown
consulting project
characteristic
Once participated
in the construction
Wakefield
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Construction company
Engineer
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Government
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Universities
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towns
4

super-matrix can be obtained, and the weights are calculated on this basis.
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element group weight matrix and weighted super-matrix. In order to get the importance
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of thecriteria
index elements
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thean
whole
layers andrelative
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sosuper-matrix
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weighted
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thanand
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(4) Build
elementtest
group
weight
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super-matrix.
In order to
getis the
the index elements
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of the
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matrix
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need to it is
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be
constructed.
Whether
the
consistency
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results
are
less
than
0.1,
if
less
than
0.1,
the
consistency
necessary to make the weighted super-matrix stabilize through continuous iteration. Then obtain the
test is passed, and a weighted super-matrix is obtained.
normalized
characteristic vector of each element, and finally get the limit super-matrix W∞ .
(6) Determine the element weight. Only one decision target and element groups and elements at
the network layer, considering less multiple decision-making criteria in the characteristic town index
system. Calculate the priority of each element group and element under the decision target without
to repeat the above steps to weight the network layer elements under the different criteria layer, just.
Therefore, we can get the weight results of each element relative to the target layer.
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Repeat this step for the 10 expert questionnaire data. Exclude two data that failed the consistency
test and normalize the weight values obtained from the remaining 8 data, and the index weights of
tourism-type towns were eventually obtained, as shown in Table 6.
Table 6. The index weight of tourism town.
Dimension

First-Level Index

A. Degree of
product specialization
Development level of
characteristic industries

B. Input and output level

C. Social and economic level
The current level of
development of the town

Weight
0.02138

B1. Employment of people with a college education or above
in leading enterprises;
B2. Annual investment amount of leading
industrial enterprises;
B3. The ratio of the output value of the leading industry to the
annual investment amount;
B4. Number of employed personnel absorbed;
C1. GDP per head;
C2. Town GDP as a proportion of the county’s GDP;
C3. Public budget revenue;
C4. Per capita net income of rural residents;
C5. Investment in fixed assets of the whole society;
C6. The proportion of fixed asset investment in the
non-state-owned economy to fixed asset investment;
C7. The area of construction land per capita;
C8. The proportion of the resident population in the seat of
government of the town to the resident population in the
administrative region of town;

0.01669
0.02353
0.03392
0.01806
0.08414
0.02867
0.01418
0.08565
0.06269
0.00908
0.04272
0.01917
0.06885
0.02163
0.02882
0.07004

D. Living environment level

D1.
D2.
D3.
D4.

Tap water hygiene compliance rate;
The rate of harmless disposal of household waste;
Standard discharge rate of domestic sewage;
Greening coverage of built-up areas;

0.01348
0.00817
0.01131
0.00812

E. Infrastructure level

E1.
E2.
E3.
E4.
E5.
E6.

Whether to pass the second-level or above highway;
The amount of parking spot;
Density of highways network;
Broadband household occupancy rate;
Wi-Fi coverage in public areas;
The number of cultural and sporting venues;

0.00252
0.00426
0.03372
0.0276
0.01159
0.01181

F1. The number of hospitals above Level 2 B;
F2. The number of supermarket chains or business centers;
F3. The number of branches of banks and credit unions;
F4. The number of branches of express;
F5. The number of hotels above three-star standard;
F6. The number of primary and secondary schools within 1
km of the town;

0.04109
0.01533
0.02139
0.08337
0.01642

The level of construction
of service facilities
F. Public service facilities

Construction level of
system and mechanism

Second-Level Index
A1. The number of leading industrial enterprises;
A2. The leading industry output value accounting for the total
output value;
A3. Scenic spot grade;
A4. Total value of tourism;
A5. Tourist reception total;

G. Government guidance level

G1. The number of projects using PPP, BOT and other
innovative financing methods;
G2. The administrative agencies and administrative services
of the town government are set up completely;
G3. The planning of town construction is complete and
multi-rule integration is realized;

0.02454
0.00814
0.00284
0.00509

3.2. Selection Evaluation Based on Improved-TOPSIS
In this paper, the evaluation model of Technique for Order Preference by Similarity to an Ideal
Solution (TOPSIS) is used to select the construction projects of characteristic town. The TOPSIS
method, also known as the Technique for Order Preference by Similarity to Ideal Solution, is sorted
by calculating the relative distance between each evaluation object and the calculated ideal optimal
solution (positive ideal solution) and ideal worst solution (negative ideal solution). In Euclidean space,
the closer the distance to the positive ideal solution and the further the distance from the negative
ideal solution is, the better the scheme is. In order to avoid the phenomenon of reverse order in the
practical application of the TOPSIS method, this paper introduces the Improved-TOPSIS evaluation
model. By setting the absolute positive ideal solution and absolute negative ideal solution ensure that
the change of the scheme number will not change the ideal solution.

Sustainability 2020, 12, 5372

14 of 21

Within the effective scope involved in the decision-making, no one scheme will be better than the
absolute positive ideal solution, nor worse than the absolute negative ideal solution. When the number
of scheme is increased or decreased, nothing of the absolute ideal solution will change. Therefore,
the advantages and disadvantages relationship of each evaluation object related to the absolute ideal
solution remains unchanged, thus, eliminating the reverse order of the traditional TOPSIS model.
In the selection evaluation of the characteristic town projects, the first step is to determine the
type of industry of the characteristic town, and then put the characteristic town of the same type of
industry together for comparison and selection. The specific selection evaluation characteristic town
steps are as follows:
Step 1: Collect data, calculate each index attribute value for each alternative project, and construct
the initial decision matrix;
Step 2: Standardize the original index value of each scheme, and before the comprehensive
comparison of the scheme, the data of the original decision matrix should be standardized, to obtain
the normalized decision matrix:
xij
yij = qP
m

2
i=1 xij

(i = 1, 2, . . . , m; j = 1, 2, . . . , n)

(1)

+
= (1, 1, . . . , 1), and the
Step 3: Determine the unweighted absolute positive ideal solution as Y1×n
−
absolute negative ideal solution as Y1×n = (0, 0, . . . , 0);
Step 4: Select the index weight value under the corresponding industry type according to the
index weight, weight the standardized data processing, and determine the absolute ideal solution of
the weighting:
−
−
Z+ = (z1+ , z2+ , · · · , zn+ ); Z− = (z−
(2)
1 , z2 , · · · , zn )

where z+
= maxzij , j ∈ J1 ; minzij , j ∈ J2 ; z−j = minzij , j ∈ J1 ; maxzij , j ∈ J2 ;
j
i

i

i

i

Step 5: Calculate the Euclidean distance of each scheme to the absolute positive ideal solution Di+
and to the absolute negative ideal solution D−
:
i
Di+

=

v
u
tX
n

2

(zij − z+
) , (i = 1, 2, . . . , m)
j

(3)

(zij − z−j )2 , (i = 1, 2, . . . , m)

(4)

j=1

D−
i =

v
u
tX
n
j=1

Step 6: Based on the formula (5), calculate the relative closeness of each alternative project to the
ideal solution Ci and the higher the Ci , the better the scheme is, according to the size of the Ci value:
Ci =

D−
i
Di+ + D−
i

, (i = 1, 2, . . . , m)

(5)

Step 7: After the traditional TOPSIS method is standardized in data processing, the values
in the normalized decision matrix are between 0 and 1, that is, the maximum value obtained
after standardization of the original values of all indexes is 1, and the minimum value obtained
is 0. The characteristic town evaluation index established in this paper is benefit type index.
Therefore, the absolute positive ideal solution corresponding to the standardization of the data
+
−
is Y1×n
= (1, 1, . . . , 1), the absolute negative ideal solution is Y1×n
= (0, 0, . . . , 0). Think about the
weight value of each index, and then we can get the weighted absolute positive ideal solution and
weighted absolute negative ideal solution, respectively, is formula (6) and formula (7). This is based
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+
on Z1×n
and Z−
to calculate the Euclidean distance and relative closeness, and then to obtain the
1×n
scheme’s order of merit.
+
Z1×n
= (ω j y+
)
= (ω1 , ω2 , · · · , ωn )
(6)
j
1×n

Z−
1×n

= (ω j y−j )

1×n

= (0, 0, . . . , 0)

(7)

4. Case Study of Characteristic Town in Liaoning Province, China
4.1. Case Background
In this paper, three of the first batch of national-level characteristic towns, Xietun Town, Tanghe
Town and Zhaoquanhe Town in Liaoning Province, were selected as research objects. The investment
priorities of the town were arranged by using ANP and Improved-TOPSIS selection evaluation model.
The economic situation and town situation of Liaoning Province are the basis of the whole study.
By consulting the statistical yearbook data, we can obtain the added value of various industries in
Liaoning Province in 2016, as well as the added value of each industry as a percentage of the GDP of
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Liaoning Province, as shown in Figure 3.
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We can analyze according to Figure 3: First, Liaoning Province is still dominated by the
We can analyze according to Figure 3: First, Liaoning Province is still dominated by the
development of the industrial economy, and the proportion of industry to the regional GDP of Liaoning
development of the industrial economy, and the proportion of industry to the regional GDP of
Province reached more than 30%. Second, the wholesale and retail trade to Liaoning Province’s
Liaoning Province reached more than 30%. Second, the wholesale and retail trade to Liaoning
economic contribution ratio is in the second place, its proportion reached 13%, wholesale and retail
Province's economic contribution ratio is in the second place, its proportion reached 13%, wholesale
is simply the activities of goods trading circulation. This industry and people’s lives are closely
and retail is simply the activities of goods trading circulation. This industry and people's lives are
bound up and covered a wide range, so its proportion is larger. Third, the added value of agriculture,
closely bound up and covered a wide range, so its proportion is larger. Third, the added value of
forestry, animal husbandry and fishery industry in Liaoning Province accounts for 10% of the region’s
agriculture, forestry, animal husbandry and fishery industry in Liaoning Province accounts for 10%
GDP, which is located in the third place in various industries, indicating that the primary industry
of the region's GDP, which is located in the third place in various industries, indicating that the
in Liaoning Province is the economic focus, mainly due to the unique geographical advantages of
primary industry in Liaoning Province is the economic focus, mainly due to the unique geographical
Liaoning Province and its vigorous development of agriculture and promoting the modernization of
advantages of Liaoning Province and its vigorous development of agriculture and promoting the
agricultural construction in recent years. Fourth, the information economy, finance and other industries
modernization of agricultural construction in recent years. Fourth, the information economy, finance
of Liaoning Province lag relatively backward, so it is difficult to develop the characteristic town directly.
and other industries of Liaoning Province lag relatively backward, so it is difficult to develop the
characteristic
townofdirectly.
4.2. Introduction
Characteristic Town in Liaoning Province
Xietun Town,
Tanghe Town,
and
Zhaoquanhe
4.2. Introduction
of Characteristic
Town in
Liaoning
ProvinceTown are the first batches of national-level
characteristic towns, and the leading types of the three towns are essentially the same, which are all
Xietun Town, Tanghe Town, and Zhaoquanhe Town are the first batches of national-level
characteristic towns, and the leading types of the three towns are essentially the same, which are all
dominated by tourism, driving the development of other related industries. The relative value such
as the area of the administrative region of town and a resident population of the three towns are
shown in Figure 4.
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4.2.1. Xietun Town

4.2.1.Xietun
XietunTown
Town is located in the north of Dalian City and the southwest of Wa Fangdian City,
50 km
from downtown
Wa Fangdian
City.ofThe
town’s
is perfect,
andFangdian
transportation
is
Xietun
Town is located
in the north
Dalian
Cityroad
andnetwork
the southwest
of Wa
City, 50
convenient.
In terms ofWa
infrastructure,
Xietun
currently
has a central
water plant,
and the villages
km from downtown
Fangdian City.
Thetown
town's
road network
is perfect,
and transportation
is
under
the
jurisdiction
have
also
built
a
water
supply
network.
The
town’s
tap
water
penetration
convenient. In terms of infrastructure, Xietun town currently has a central water plant, and rate
the
has
reached
96%.the
In jurisdiction
terms of public
services,
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has asupply
central network.
hospital, primary
and secondary
villages
under
have
also built
a water
The town's
tap water
school
teaching
buildings,
gerocomium,
comprehensive
cultural
stations,
etc.
to
meet
the
of
penetration rate has reached 96%. In terms of public services, the town has a central needs
hospital,
the
people’s
lives.
After
years
of
development,
Xietun
Town
has
gradually
formed
leisure
tourism,
primary and secondary school teaching buildings, gerocomium, comprehensive cultural stations,
old-age
care,the
fisheries,
agriculture,
sea salt
wine industry
other
etc. to meet
needs offacilities
the people's
lives. After
yearsindustry,
of development,
Xietunand
Town
hasindustries,
gradually
of
which
leisure
tourism,
old-age
industry
development
have
become
the
leading
industry
Xietun
formed leisure tourism, old-age care, fisheries, facilities agriculture, sea salt industry, winein
industry
Town.
Xietun
town
has
been
identified
as
a
characteristic
town
of
leisure
tourism
and
old-age
industry,
and other industries, of which leisure tourism, old-age industry development have become the
and
constructs
and
the town’s
public service
facilities, which
the
leading
industry
in improves
Xietun Town.
Xietuninfrastructure
town has beenand
identified
as a characteristic
town made
of leisure
town
radiate
and
drove
a
larger
regional
scope
to
promote
the
development
and
construction
of
its
tourism and old-age industry, and constructs and improves the town's infrastructure and public
surrounding
villages
and
towns.
service facilities, which made the town radiate and drove a larger regional scope to promote the
development and construction of its surrounding villages and towns.
4.2.2. Tanghe Town
4.2.2.Tanghe
TangheTown
Townis located in the southeast of Liaoyang City. The town location conditions are
first-class, transportation is convenient, and the town can effectively undertake the radiation and
Tanghe Town is located in the southeast of Liaoyang City. The town location conditions are
drive of every city in Shenyang Economic Zone. At the same time, Tanghe Town has abundant
first-class, transportation is convenient, and the town can effectively undertake the radiation and
reserves, domestic rare weakly alkaline high temperature medical radon spring and metasilicic acid
drive of every city in Shenyang Economic Zone. At the same time, Tanghe Town has abundant
type natural soft mineral drinking spring. Relying on the unique advantages of hot spring resources,
reserves, domestic rare weakly alkaline high temperature medical radon spring and metasilicic acid
the town vigorously develops the hot spring tourism industry, while driving the development of
type natural soft mineral drinking spring. Relying on the unique advantages of hot spring resources,
related industries including snow and ice vacation, health care industry, exhibition industry, leisure
the town vigorously develops the hot spring tourism industry, while driving the development of
agriculture, etc. Through the driving development of the hot spring tourism industry, Tanghe Town
related industries including snow and ice vacation, health care industry, exhibition industry, leisure
has formed a variety of “hot spring plus” combination development model, which has become one of
agriculture, etc. Through the driving development of the hot spring tourism industry, Tanghe Town
the most influential hot spring tourism industry clusters in Northeast China, and Tanghe Town has
has formed a variety of "hot spring plus" combination development model, which has become one of
been identified as a hot spring tourism-type town.
the most influential hot spring tourism industry clusters in Northeast China, and Tanghe Town has
been identified as a hot spring tourism-type town.
4.2.3. Zhaoquanhe Town
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4.2.3. Zhaoquanhe Town
Zhaoquanhe Town is located in the southwest of Panjin City, located in the core area of the Liaohe
Estuary National Nature Reserve, and is an important node in the coastal economic belt of Liaoning
Province. Zhaoquanhe Town has abundant eco-tourism resources. A large area of suaeda grass
growing on the beach on both sides of the mouth of the Liao River estuary, the color of suaeda grass
stretching for hundreds of miles will become more and more intense with the changes of the seasons,
forming a unique "red beach" landscape. In addition, Zhaoquanhe Town has the best-preserved and
largest wetland resources in the world, which is an important part of the Liaohe Estuary wetland.
There are rich geothermal hot spring resources, marine water, and freshwater aquaculture resources.
Therefore, Zhaoquanhe Town is identified as a tourism-type characteristic town.
4.3. Evaluation of Characteristic Town Based on ANP and Improved-TOPSIS Model
By contacting with the government workers in three towns, relative data of the three towns
were obtained for 2015. After the data were calculated and processed, the index values for the
three tourism-type towns were obtained, as shown in Table 7.
Table 7. The original values of the towns.
Index

Units

Xietun

Tanghe

A1. The number of leading industrial enterprises
A2. The leading industry output value accounting for
the total output value
A3. Scenic spot grade
A4. Total value of tourism
A5. Tourist reception total
B1. Employment of people with a college education or
above in leading enterprises
B2. Annual investment amount of leading
industrial enterprises
B3. The ratio of the output value of the leading industry
to the annual investment amount
B4. Number of employed personnel absorbed
C1. GDP per head
C2. Town GDP as a proportion of the county’s GDP
C3. Public budget revenue
C4. Per capita net income of rural residents
C5. Investment in fixed assets of the whole society
C6. The proportion of fixed asset investment in the
non-state-owned economy to fixed asset investment
C7. The area of construction land per capita
C8. The proportion of the resident population in the seat
of government of town to the resident population in the
administrative region of town
D1. Tap water hygiene compliance rate
D2. The rate of harmless disposal of household waste
D3. Standard discharge rate of domestic sewage
D4. Greening coverage of built-up areas
E1. Whether to pass the second-level or above highway
E2. The amount of parking spot

Pieces

24

426

81

%

9.45%

78.88%

51.63%

A grade
1000¥
Thousands of people

4
638284
220

4
910000
294

4
700000
150

People

856

381

1195

1000¥

2000000

1797460

965500

E3. Density of highways network
E4. Broadband household occupancy rate
E5. Wi-Fi coverage in public areas
E6. The number of cultural and sporting venues
F1. The number of hospitals above Level 2 B
F2. The number of supermarket chains or
business centers
F3. The number of branches of banks and credit unions
F4. The number of branches of express
F5. The number of hotels above three-star standard
F6. The number of primary and secondary schools
within 1 km of the town
G1. The number of projects using PPP, BOT and other
innovative financing methods
G2. The administrative agencies and administrative
services of the town government are set up completely
G3. The planning of town construction is complete and
multi-rule integration is realized

Zhaoquanhe

%

31.91%

50.63%

72.50%

People
1000¥
%
1000¥
¥
1000¥

4411
134.5
7.86%
155420
19030
1773000

5436
71.1
17.73%
66950
12036
2211460

2657
166.5
5.38%
97760
16010
1213100

%

52.06%

83.67%

70.79%

m2

70.31

433.75

330

%

71.14%

64.13%

76.28%

%
%
%
%
Yes/No
Pieces
Hundred square
kilometers
%
%
Pieces
Pieces

100%
95%
96.50%
16.00%
1
1700

100%
100%
81%
42.50%
1
6613

100%
100%
100%
40.72%
1
5670

95.32

90.37

88.02

35%
100%
17
1

95%
100%
14
0

56%
100%
13
0

Pieces

9

4

13

Pieces
Pieces
Pieces

4
8
17

10
15
8

2
13
5

Pieces

2

3

2

Pieces

0

7

3

Yes/No

1

1

1

Yes/No

1

1

1
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There are two points need to be stated:
(1) The leading industrial output value refers to the town’s tourism output value, and the total
output value refers to each town’s GDP in 2015; if there are many scenic areas in the town, its scenic
level is based on the highest scenic level. The per capita GDP value is equal to the ratio of the town’s
GDP to the resident population of the town; the public budget revenue includes the fiscal revenue of
the same level and the subsidies from the superiors; and the proportion of fixed asset investment in the
non-state-owned economy to the fixed asset investment refers to the ratio of the amount of investment
in fixed assets of the private sector to the fixed asset investment of the whole society.
(2) There are three qualitative indexes in the indexes, E1, G2 and G3, which need to be translated
into quantitative indexes before evaluation. For E1, if the town already has highway above second-level,
its indicator value is 1, if not, is 0. For G2, if the town has comprehensive law enforcement agencies,
"one-stop" integrated administrative services, planning and construction management agencies and
granted rural planning permission, the index value is 1. If any of these is lacking, then deduct 0.25. If all
of these are lacking, then 0. For G3, if the town has complete and relevant planning of the construction
of the characteristic town, then its index value is 1; otherwise it is 0. According to the specific and
actual situation of the three towns, the three indexes are converted into quantitative values.
According to the selection evaluation model of tourism-type characteristic town based on ANP
and Improved-TOPSIS model, the Xietun Town, Tanghe Town and Zhaoquanhe Town were compared
and evaluated. First, according to formula (1), standardize the original data processing; and secondly,
according to the index weight of Table 6, weight the standardized processing of the index data and
absolute ideal solution.
Use formula (3) and formula (4) to calculate the Euclidean distance of each scheme to the absolute
positive ideal solution Di+ and the Euclidean distance to the absolute negative ideal solution D−
,
i
and use formula (5) to calculate the relative closeness of each scheme to the absolute ideal solution Ci ,
the calculation result is shown in Table 8.
Table 8. Euclid distance and relative closeness.
Town

D+
i

D−
i

Ci

Xietun
Tanghe
Zhaoquanhe

0.10503
0.11046
0.10973

0.12538
0.12993
0.12528

0.5442
0.5405
0.5331

As can be seen from Table 8, the Ci value of the three towns is: Xietun Town, Tanghe Town,
Zhaoquanhe Town, so in the declaration projects of these three characteristic towns, Xietun Town
is the best, followed by Tanghe Town, and finally Zhaoquanhe Town. Therefore, the characteristic
town evaluation results based on using ANP and Improved-TOPSIS model are consistent with the
recommended order of the town published by the country. This model can achieve the selection
evaluation of the characteristic town projects.
Through the above selection evaluation process to form feedback, the future development of the
three towns can be given a certain guide as follows:
(1) The number of leading industrial enterprises in Xietun Town and the greening coverage rate of
built-up areas are obviously low. First of all, the development direction of Xietun Town is to increase
investment attracting. Relevant policies and financial support can be given to enterprises to attract
enterprises to settle in, thereby promoting the rapid development of leading industries. Secondly,
we should vigorously build the town environment, plant multi-level green planting, increase the
coverage of greening, and improve the living environment of residents.
(2) Tanghe Town’s college education and employment, the standard discharge rate of domestic
sewage and other indexes are low, so the future development of Tanghe Town is to focus on the
introduction of talent. The government can attract talents through policies such as providing talent
subsidies or subsidized housing and innovate, reform and develop through the leading industrial model
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of highly educated people. Secondly, attention should be paid to construct the living environment,
improve the infrastructure, and attract people to live in.
(3) Zhaoquanhe Town’s tourism reception total, leading industrial enterprises annual investment
amount, the number of employment personnel and other indexes are obviously low. Therefore,
attention should be paid to the publicity of tourist attractions in future development. We can consider
using the Internet platform to improve the visibility of scenic spots. At the same time, Zhaoquanhe
Town needs to increase investment in scenic construction, while driving the surrounding residents
to employment.
5. Conclusions
A characteristic town is an important means to promote the coordinated development of urban
and rural integration. Constructing a characteristic town in the area with a better foundation provides
a new way of thinking and mode for the development of small towns, and injects vitality into the
traditional industrial upgrading and the development of traditional culture. The characteristic town
has four obvious features, namely, special and strong industry, gathered and convergent function,
small and beauty form, new and live mechanism. These four features determine that it is different
from other development subjects, but also determine that the construction of characteristic town is of
great significance. With a construction boom launched across the country, governments at all levels
have issued their own characteristic town construction plans, and give the characteristic town policies
and funds of strong support.
In the process of promoting the construction of characteristic town, we must take into account
the regional differences and the actual conditions of the town. We must also choose the area with
better basic conditions to carry out the construction of characteristic town, to drive the economic
development of the surrounding area more quickly and realize the return of funds. Carrying out
the construction of characteristic town blindly, it will waste a lot of resources. By analyzing policy
documents and questionnaires, this study established an evaluation index system for characteristic
town and a selection evaluation model based on ANP and Improved-TOPSIS for the pre-selection of
tourism-type characteristic town projects. For towns with general basic conditions, the main work
of the government should be put on laying the foundations, not only improving the environment,
protecting the history and culture, but also investing funds to improve infrastructure, and laying a
solid foundation for the later development of the towns.
The characteristic town projects should be evaluated accordingly in the process of pre-selection,
medium-term construction and late-stage development. The evaluation of the pre-selection is to select
a more suitable area for construction investment; the medium-term construction evaluation is to judge
the situation of town construction, whether to achieve the construction objectives and requirements,
whether the investment planning and other aspects are in line with the policy provisions, which is the
annual assessment of the characteristic town; the late-stage evaluation is to judge whether there is a
greater development of the characteristic industry, to judge the efforts of characteristic town to drive
the economic development of the surrounding area and to sum up the shortcomings in the construction
process of the town, to avoid the same problem in the later town construction.
The establishment process of characteristic town is the process of dynamic development. In the
development process of characteristic town, the evaluation index system is not changeless, but constantly
changing. Therefore, we can develop index systems of different stages, thus, making the evaluation
more scientific and more reasonable. In addition, the developing emphasis on different industry
types of characteristic towns is also different. Therefore, different evaluation index systems should
be used to evaluate different types of industrial towns. The evaluation system of the characteristic
town established in this study is only suitable for the pre-selection of the characteristic town projects.
However, the evaluation of the characteristic town could not be completed at one time, but needs
to be dynamically evaluated according to the development progress of the characteristic town.
Furthermore, Building Information Modeling (BIM) implements the evolution of traditional design,
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which incorporates geometric, costs, environmental and maintenance information [32], as well as to
encourage the use of sustainable and recycled materials in the characteristic town construction [33].
Therefore, the index system used to evaluate the development status and development level of
characteristic town can be adjusted dynamically with the construction of characteristic towns on the
basis of the index system established in this paper. For example, the original leading industrial output
value can be adjusted to the added value of the industry, and the number of employed persons can
be adjusted to the number of increased jobs, etc. Thus, a complete set of index system throughout
the construction of characteristic town is formed, and the sustained and healthy development of
characteristic towns is promoted.
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